
erum thyroglobulin (Tg) measurements are usefully
employed in the management of patients with differ
entiated, papillaryand follicular, thyroid cancer (1-5).
After total thyroidectomy the presence of detectable
serum Tg concentration is an index of residual or
metastatic thyroid tissue and is usually well correlated
with positive iodine- 131 (â€˜@â€˜I)whole-body scan (WBS)
(6â€”11).Furthermore, elevated serum Tg levels are pres
ent also in the case of nonfunctioning metastases, that
are not detected by WBS, but are diagnosed by other
clinical or radiologic methods (8,11). However, in some
cases it is possible to find detectable serum Tg levels in
patients with no evidence of residual or metastatic
thyroid tissue by both WBS and other techniques. The
explanation offered for these apparently false-positive
Tg results are either an interference of anti-Tg auto
antibodies (12) in the Tg assay or a low sensitivity of
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the WBS in detecting small residues or metastases (13-
15).

To verify this last possibility we decided to treat our
patients with apparently false-positive serum Tg results
and negative WBS, with a therapeutic @â€˜Idose and to
repeat the WBS after this procedure.

PATIENTS AND METhODS

Patients
Seventeen patients (12 females and five males, ranging in

age between 16 and 69 yr) were selected for this study. They
had been previouslytreatedwith total thyroidectomyfor
differentiatedthyroid cancer (papillaryin 16and follicularin
one) followed by therapywith â€˜31I(50â€”150mCi) for ablation
of their thyroid residue.After this treatment they all were
apparently free of disease except that their serum Tg was
found to be detectable, and in some cases elevated, ranging
between 15 and 976 ng/ml with negative tests for anti-Tg
autoantibodies and negative WBS performed with a tracer
dose of5 mCi of â€˜31I.An extensive evaluation ofthese patients
did not show any clinical or radiologic evidence of disease
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Serumthyroglobulmn(rg) measurementsin patientswith treatedd@1ferentiatedthyroidcancer
areusuallywellcorrelatedwith the presenceor absenceof residualor metastaticthyroid
tissue.However,it is not rareto finda patientwith detectableserumTg levelsbut negative
1311 whole-body scan (WBS) and no evidence of disease activity. To darify the reason for this

discrepancy, we decided to perform the WBS after the admmnistrationof a therapeutic dose of
â€˜@â€˜lin 17 consecutive patients in whom serum Tg was detectable While the WBS performed
with a 5 mCitracerdosewas negative(12.6%of 135patientsstudiedwith bothWBSand
serumTg).Theresultof this studydemonstratedthat afterthis procedurethe WBSbecame
positivefor significantresidualor metastaticareasof radiomodineuptakein all patientsbut
one.Suchdata indicatethat in our patientsthe presenceof circulatingTg is not a false
positiveTg result,but is dueto the presenceof residualor metastatictissuethat is not
detectedin theconventionalWBS,that canbe visualizedusmngtherapeuticdoses.Preliminary
follow-up data indicate that this procedure may also have therapeutic effect, although the
relevanceof this aspectremainsto beestablished.
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. Second study was performed 8-12 mu after the first study and treatment.

t(n):NumberInparenthesisrefersto the resuftof serumTg for patientswhohada thirdstudy,8-12 moafterthesecondstudy.

activity,althoughdiffuselung uptakehad been previously
found in four patients. The possible ingestion ofiodine before
performing WBS was ruled out by history and by determina
tionofurinaryiodineexcretion.Thepossibilitythatnegativity
ofWBS could be due to an inadequate withdrawal of thyroid
suppressive therapy was ruled out by the finding ofhigh serum
TSH concentrations in all patients.

After the conventional WBS performed with 5 mCi tracer
dose, a therapeutic â€˜@â€˜Idose (75-140 mCi) was administered
to each patient and the WBS was repeated after 5â€”10days.
These 17 cases represented 12.6% of 135 consecutive patients
undergoing 5 mCi WBS and serum Tg measurement. Follow
updatawereavailablein 12patients,andconsistedin serum
TgmeasurementandWBSat timeintervalsof8â€”12mo from
the firststudyandtreatment.

Se2nning Procedure
Total-bodyscanwasperformedusinga rectilinearscanner.Â°

In all casesthe conventionalWBSwasperformed48â€”72hr
after a tracerdose of 5 mCi â€˜@â€˜I.The time of scan was
correlated with the activity (CPS), and ranged between 50 and
150 mm. Scan speed was 50 cm/mm for @200cps and 100
cm/mm for 200-500 cpa. For more than 500 cps the scan
speed was 200 cm/mm. WBS after therapeutic doses of â€˜31I
(75-140 mCi) was performed 5-10 days after the administra
tionof thedose.

Measurement of Serum Tg
Serum Tg was measured using a specific immunoradio

metricassay(IRMA)as reportedin details(16). Briefly,200
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@dofunknownorstandardwerepipettedinplasticpolystyrene
tubescoatedwithrabbitanti-Tgantiserum.After18hrincu
bation at room temperature, tubes were washed three times
andthen200 @lof â€˜25I-labeledanti-Tgantibody(3,500-4,000
dps) were added to each tube. After 24 hr incubation at room
temperature the mixture was removed, the tubes were washed
and counted. Results were expressed as percent of â€˜@Ianti-Tg
antibody bound to the tubes and plotted against the Tg
concentrations used for the standard curve. The results of
serum Tg measurement using this IRMA method are very
well correlated with the results obtained with conventional
RIA methods (16). Its sensitivity is 3 ng/ml and the intra
assay coefficient of variation is 6% and inter-assay is 11%.
Serum Tg values in our laboratory range from <3 to 30 ng/
ml (mean Â±s.d. 12 Â±11 ngJml) in normal adult subjects.
Sincecirculatinganti-thyroglobulinantibodies (TgAb)inter
ferein ourTg assayproducingfalse-negativeresults,we rou
tinely screen all patients for serum TgAb using the passive
haemagglutination technique. No patient in this study had
positiveTgAb titers.

RESULTS

As shown in Table 1, basal WBS performed with 5
mCi tracer dose was negative in all patients while serum
Tg was detectable in a range of 15â€”976ng/ml. After
the administration of the therapeutic dose of â€˜@â€˜I(75-
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DISCUSSION

This study was undertaken to clarify the problem of
patients with detectable serum Tg levels after total
thyroidectomy for differentiated thyroid cancer with no
clinical, radiologic, or scintigraphic evidence of residual
or metastatic thyroid tissue. This event accounted for
12.6%ofour patients submitted to routine 5 mCi WBS.
We afforded this issue by performing WBS after the
administration of therapeutic doses of â€˜@â€˜I,in order to
increase the sensitivity of the scintigram, as indicated
in previous studies (11,13-15).

This procedure turned out to be effective in revealing
undiagnosed metastases in 13 patients and thyroid res
idues in three patients. Similar results have been re
ported in two patients by Galligan et al. (11) and in 18
patients by Schlumberger et al. (1 7). In the present
series, only one patient (with basal Tg levels of 26 ng/
ml) had postdose WBS still negative for radioiodine
uptake and we have no explanation for the circulating
Tg in this case, although the presence of thyroid tissue
retaining the ability to produce thyroglobulin but boa

ing the ability to take up iodine has been reported (18).
Admittedly the use ofnew generation Anger cameras

may prove to be advantageous and may result in a
reduced number of negative basal 5 mCi WBS. As
pointed out by Ramanna et a!. (19) such devices may
well prove to be more sensitive than rectilinearscan in
detecting low radioiodine-avid tissue, when tracer â€˜@I
doses of 10 mCi are used. However, Galligan et al. (11)
and more recently Schlumberger et al. (17) demon
strated that, even using an Anger camera, there are still
some patients with high serum Tg whose metastasesare
not detected by 2 mCi scan and are discovered only
using 100 mCi doses.

Our results indicate that detectable serum Tg levels
are almost always indicators ofthe presence of residual
or metastatic thyroid tissue also in the case of patients
with no other evidence ofdisease activity. These metas
tases are missed by conventional WBS, but can be
diagnosed by WBS performed after administration of
high radioiodine doses. The question of whether this
procedure has also therapeutic effect remain to be es
tablished. Follow-up data, including WBS and serum
Tg measurement were available in 12 ofour 17 patients
submitted to therapeutic doses of â€˜@â€˜I.Indirect evidence
ofat beastsome therapeuticeffect was obtained in seven
patients who showed a reduction of serum Tg with or
without a reduced â€˜@â€˜Iuptake at the scan. In keeping
with our data are the results reported by Schlumberger
et ab.(1 7) during the preparationof the present manu

3 rd study script. These authors showed normalization of x-ray
findings after therapeutic â€˜@â€˜Idoses in patients who had
positive serum Tg measurements, negative basal WBS
in the presenceofradiobogicallyproven lung metastases.
In view of these demonstrations we feel that this ap
proachmay be consideredin selectedpatients, i.e., those
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140 mCi) WBS was still negative only in one patient.
In the other 16 patients areas of radioiodine uptake
were present in the thyroid bed in three cases, in the
lung in five cases, in the mediastinum in one case, in
the lung and mediastinum in two cases, in the thyroid
bed and the mediastinum in three cases, in the medias
tinum and cervical nodes in one case and in the thyroid
bed plus cervical nodes plus lung in one case.

Follow-up data are presently available in 12 out of
17 patients and include one or two further WBS and
serum Tg measurement (second and third study) per
formed at time intervals of 8â€”12mo. As shown in
Figure 1,at the last follow-up serum Tg was significantly
reduced in seven cases, increased in one and unchanged
in the others. Results of the second WBS are reported
in Table 1:the 5 mCi WBS was again negative in nine
patients in spite of positive serum Tg assays. Three
patients were submitted to a second therapeutic â€˜@I
dose and one of them showed positive post-treatment
WBS with clear-cut radioiodine lung uptake. Positive
basal WBS were observed in the remaining three pa
tients with â€˜@â€˜Iuptake in the lungs in one case, in the
medliastinal nodes in one and in the thyroid bed in one.
Positive post-treatment scans were obtained in each of
these three patients and showed activity in the met
astatic areas already detected by the basal scan in two
and in the lung and mediastinal areas in the patient
showing only a thyroid residue in the basal scan.
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FIGURE I
ChangesinserumTgaftertherapeuticdosesof radioiodine
in patientswith negativebasalWBS.Arrows indicatethe
administration of therapeutic 1311doses; patient number is
indicatedneareachsymbol.
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who show consistently positive Tg test on repeated
observations. This approach is particularly indicated in
the patients who have evidence of metastatic disease
but negative scans with current diagnostic doses.

NOTE
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