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The purpose of this study was to search for predictors of '3l first
ablative treatment efficacy in patients with postsurgical remnants
after total thyroidectomy for nonmedullary differentiated thyroid
carcinoma with no known metastasis. Methods: Thlrty-seven pa-
tients were retrospectively studied. None presented lobu-
lin antibodies. All patients received 111 MBq of '3'| for diagnostic
purpose and, 9 days later, 3.7 GBq of '3'l for ablative therapy (IAT).
To assess the efficacy of treatment, all patients were studied with
31 and with thyroglobulin (Tg) plasma assays 6-15 mo later.
Treatment was considered successful if no abnormal uptake was
seen on whole-body scan and if the Tg plasma level was lower than
1 ng/ml. Results: Ablative treatment was found to be successful in
17 patients [IAT(+)] and unsuccessful in 20 [IAT(—)]. There was no
significant difference between the two groups for clinical and histo-
logical data, size of thyroid remnants on a 1:1 dot scan and TSH
level just before treatment. Although Tg levels were not different in
the two groups before scanning dose administration (D0), Tg levels
were higher in IAT(—) group 9 days later, just before radioiodine
treatment administration (D9) and, in contrast, Tg levels were higher
in the IAT(+) group 5 days after treatment administration (D14). Tg
percentage change between D9 and D14 was significantly higher in
the IAT(+) group and, with an optimal cutoff value of 750%, this
parameter would have been able to predict successful treatment in
9 of 10 cases and unsuccessful treatment in 18 of 21 cases.
Conversely, Tg percentage change between DO and D9 was signif-
icantly higher in the IAT(—) group and of 11 patients with more than
100% change, 10 belonged to this group. Conclusion: The increase
in Tg during the first '3'| ablative treatment could be a good predictor
of treatment efficacy for patients with nonmetastatic differentiated
thyroid carcinoma. Conversely, the increase in Tg observed after the
administration of the scanning dose of '3l just before ablative
therapy is associated with a more frequent incomplete ablation,
perhaps reflecting a stunning effect on the thyroid remnants.
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']}w presence of remaining tissue after total or near-total
thyroidectomy for nonmedullary differentiated thyroid carci-
noma (DTC) is very common, as seen on postsurgical '3'I
whole-body scans. Even if focal accumulation of radioiodine is
frequently limited to the thyroid bed and not specific for tumor,
surgery is often followed by ''I ablative therapy (IAT)
because, despxte some controversies, the combination of sur-
gery and '3'I treatment seems to be associated with a decreased
recurrence rate of DTC and probably improved survival (/-7).
The assessment of the efficacy of the treatment, which is to
know if it will be sufficient to remove all remaining thyroid
tissues detected on ' whole-body scans and to obtain a low
level of thyroglobulin (Te), is impossible at the moment of
ablative therapy. It requires further withdrawal of thyroid
hormone, several months later, to perform 1311 whole-body scan
control and Tg measurement, which is more sensitive under
TSH stimulation (8-13). In this retrospective study, we have
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reviewed clinical, biological and histological characteristics
available at the time of the first radioiodine treatment in patients
operated on for DTC to find out if one or more characteristics
could be used as good predictors of therapeutic response.

MATERIALS AND METHODS
Subjects

Fifty-six consecutive patients referred for first radioiodine ther-
apy were reviewed. All patients had undergone a total thyroidec-
tomy for DTC with lymph node dissection. Nineteen patients were
not included in this retrospective study: 6 with anti-Tg antibodies
because of possible disturbances in Tg measurements, 3 with known
distant metastases not sufficiently numerous to constitute a sepa-
rate group (2 of these also had anti-Tg antibodies) and 10 patients
for whom some data were not available. The other 37 patients (34
women and 3 men, ranging in age from 12-77 yr) were included.
For each patient, the following data were recorded: age and sex,
histological type and size of primary tumor, thyroid capsule involve-
ment and lymph node status. Moreover, associated histological abnor-
malities were classified as follows: lymphocytic thyroiditis (LT),
nodular goiter (NG) or Graves’ disease (GD). NG diagnosis was
retained only when one or more benign nodules (=10 mm) had
been found on histological examination. At the moment of IAT,
TSH level, Tg levels, size of thyroid remnants on a 1:1 dot scan and
radioiodine percentage uptake in the neck were also recorded.

First lodine-131 Treatment

Patients were referred for IAT 6 weeks to 22 months (median,
3.6 mo) after surgery. On the first day (DO0), patients received 111
MBq of "*'I. Rectilinear scans of the neck and diagnostic whole-
body scans were performed 3 days later (D3). Spot images were
obtained for 10 min with a high-energy parallel-hole collimator on
a circular analogic or computerized gamma camera. No quantita-
tive dosimetric study was performed, nevertheless, cross-sectional
areas corresponding to thyroid remnants on a 1:1 dot scan were
measured, and radioiodine cervical uptake on D3 was noted.
Radioiodine treatments (3.7 GBq of ''I) were given 6 days later
(D9). Post-therapeutic whole-body scans were performed 5 days
after treatment administration (D14). Exogenous thyroxine replace-
ment was discontinued 5 wk before diagnostic whole-body scan
and was replaced by triiodothyronine for 3 wk. Triiodothyronine
was stopped 2 wk before the diagnostic whole-body scan.

TSH and Tg Measurements

Blood samples for serum TSH and Tg assays were drawn on D0
before any radioiodine administration. In 17 of the 37 patients for
TSH, and in all patients for Tg, additional samples were obtained
on D9 before '*'I treatment, and on D14. TSH measurements were
performed using a radioimmunoassay on diluted samples (1:10) to
take into account high values of TSH (above 50 pUL/ml), except
for 13 patients on DO, which were measured without dilution. Tg
measurements were performed using a double-antibody radioim-
munoassay (ELSA-HTG, Cis Bio International, France), the sen-
sitivity of which is 0.5 ng/ml. This Tg assay measures concentra-
tions up to 500 ng/ml, although with the dilution of the serum
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TABLE 1
Patient Data, Histological Characteristics and First lodine-131 Treatment Results

Other Size of Thyroid 3
Patient Age Histological histological primary tumor capsule Lymph node treatment
no. Sex (V) diagnosis abnormalities (mm) involvement status result
1 F 34 F NG 30 No NA +
2 F 53 P 6 Yes Negative +
3 F 45 P 50 No Positive -
4 F 34 P NG 14 No Negative +
5 F 36 P 23 No Negative -
6 M 35 F NG 15 No NA +
7 F 24 P LT 10 No Negative -
8 F 33 P NG 5 Yes NA +
9 F 37 P LT 8 No NA -
10 F 59 P NG 10 No Negative -
1" F 40 P 30 Yes Negative +
12 F 35 P 15 Yes Positive -
13 F 57 P NG 20 No Positive -
14 F 42 P LT 10 No Positive +
15 F 65 F NG 25 No Negative -
16 F 22 P 23 No Positive +
17 F 30 P 20 No Negative -
18 F 61 P 20 No Negative -
19 F 43 P 10 No Negative -
20 F 39 P NG 45 No Negative +
21 F 37 P NG 10 No Negative +
22 F 45 P NG 20 No Negative +
23 F 52 P GD 10 No Negative -
24 F 26 P LT 20 Yes Positive -
25 F 7 P 20 Yes Positive -
26 F 60 P 9 No Negative +
27 F 27 P 30 No Negative +
28 F 46 P LT 13 Yes Positive -
29 F 54 P NG 50 Yes Negative +
30 F 36 P NG 25 No Negative -
31 M 12 P 20 Yes Negative -
32 F 35 P 30 No Negative +
33 M 26 P 20 Yes Positive +
34 F 65 P 20 No Positive -
35 F 62 P NG 10 Yes Positive +
36 F 58 P NG 14 Yes Negative -
37 F 77 P 13 No Negative -

P = papillary carcinoma; F = follicular carcinoma; NG = nodular goiter; LT = lymphocytic thyroiditis; GD = Graves’ disease; + = successful treatment;

— = unsuccessful treatment; NA = not available.

samples, concentrations of the Tg higher than 500 ng/ml have been
measured. Prior screenings of serum for Tg antibody were per-
formed with another radioimmunoassay (ELSA-AB-HTG, Cis Bio
International, France).

Tg Variations

Tg variations were expressed as the percentage change in Tg levels
between DO and D9, DO and D14 and D9 and D14. Taking into
account the assay sensitivity of 0.5 ng/ml, percentage changes were
calculated only when TgDx and TgDy were =0.5 ng/ml. To eliminate
artefactual increased counts during the measurement of serum Tg
levels on D9 (9 days after scanning dose) or on D14 (5 days after
therapeutic dose) due to scattered '>'I photons inside '2°I photopic, we
compared two series of Tg measurements: the first series of results
was obtained from 12 samples drawn on D14 and measured some
hours later; the second series of results was obtained from the same 12
samples measured 3 months later (that is after '*'I decay). The results
were not significantly different, with a mean variation of <5%. We
concluded that there was no significant influence of '*'I serum
activity on D14 measurement and consequently on D9 measurement.
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lodine-131 and Tg Control

To assess the efficacy of treatment, all patients were studied with
1311 6-15 mo (median, 9 mo) after first IAT. Patients were taken
off their thyroid hormone therapy according to the protocol
described above. Blood samples for serum TSH and Tg assays
were drawn before radioiodine administration for diagnostic
whole-body scans. Whole-body scans were performed 3 days after
administration of a scanning dose of 111 MBq of '*'I and were
classified positive if they showed focal abnormal uptake in a
pattern of residual or metastatic disease. IAT was considered
successful if the '*'I whole-body scan was negative and if Tg level
was <l ng/ml. Consequently, patients were classified in two
groups according to the result of the first radioiodine treatment:
IAT(+) in the case of successful first IAT, IAT(—) in case of
positive scan and/or Tg level =1 ng/ml.

Statistical Analysis

To determine if there were any significant differences between
groups IAT(+) and IAT(—), quantitative data were compared by
Student’s t-test or by the Mann—-Whitney U-test. The chi-square
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TABLE 2
Biological Characteristics and First lodine-131 Treatment Results

Tg (ng/mi) % change Tg at bl
Patient TSH control treatment

no. (WUVmi) DO D9 D14 DO-D9 DO-D14 D9-D14 (ng/mi) result
1 113 255 206 626.0 -19 2355 2939 0.8 +
2 103 <05 07 74 - - 957 <05 +
3 >50 109 89 6.6 ~18 —39 —26 05 -
4 189 <05 10 34.1 — — 3310 <05 +
5 108 4.1 56.7 25 1283 693 —42 <05 -
6 112 132 19.0 517.1 44 3817 2622 <05 +
7 340 <05 05 <05 - — - <05 -
8 >50 09 13 383 44 4156 2846 <05 +
9 60 93 6.3 1635 -32 1658 2495 06 -
10 139 9.2 115 88.0 25 857 665 <05 -
1 90 16.0 42 515.6 ~74 3123 12,176 <05 +
12 >50 25 a7 100 48 300 170 15 -
13 >50 12 12 57 0 375 ars <05 -
14 89 24 171 320.4 613 13,625 1826 <05 +
15 62 33 74 8.1 124 145 9 <05 -
16 162 35 42 95 20 171 126 <05 +
17 >50 16 18 58 13 263 222 <05 -
18 79 30 206 467 587 1457 127 <05 -
19 >50 9.4 285 277 203 195 -3 <05 -
20 60 08 05 480 —38 5000 9500 <05 +
21 >50 <05 <05 <05 — — — <05 +
2 2 <05 <05 7.4 - - — <05 +
23 >50 16 167 728 944 4450 336 <05 -
24 >50 <05 29 22 — — -24 <05 -
25 >50 35 142 136 306 289 -4 10 -
26 152 <05 <05 276 — - - <05 +
27 111 46 59 338 28 635 473 <05 +
28 148 <05 07 08 — — 14 32 -
20 87 <05 <05 <05 — — - <05 +
30 93 106 204 1740 177 1542 492 <05 -
31 184 86 210 297 144 245 41 18 -
32 112 32 37 128 16 300 246 <05 +
33 >50 39 52 4440 33 11,285 8438 <05 +
34 127 <05 05 20 — — 300 <05 -
35 137 <05 <05 39 — — - <05 +
36 28 0.7 3.1 38 343 443 23 <05 -
a7 160 95 744 70.4 683 641 -5 <05 -

TSH = thyroid stimulating hormone; Tg = thyroglobulin; + = successful treatment, — = unsuccessful treatment.

test was used for qualitative data. In case of significant differences
between the two groups, the sensitivity and specificity of the
concerned characteristic in predicting complete efficacy of IAT
were calculated and, for quantitative data, the negative predictive
value (NPV) and the positive predictive value (PPV) were opti-
mized by searching for the best cutoff value. The Wilcoxon test for
paired data was used to compare Tg and TSH levels between DO
and D9, DO and D14 and D9 and D14 in each group.

RESULTS

Clinical, histological and biological data of all the subjects
are summarized in Tables 1 and 2. All patients presented
accumulation of radioiodine in the neck on whole-body scan
before treatment as well as 5 days after therapeutic doses with
no evidence of cervical lymph node or distant metastasis. First
1311 treatment was found to be successful in 17 of 37 patients
[IAT(+)]: 15 women and 2 men ranging in age from 22—-62 yr.
The IAT(—) group consisted of 20 of 37 patients: 19 women
and 1 man ranging in age from 12-77 yr. All patients in this
group demonstrated focal uptake of radioiodine within the
thyroid bed on '*'I whole-body scan control 6-15 mo after
treatment. In addition, two patients demonstrated focal accu-
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mulation of radioiodine in the neck consistent with cervical
lymph nodes, which were not confirmed by clinical examina-
tion, echography or computed tomography. Scintigraphic ab-
normalities disappeared in these two patients after a second
treatment with 3.7 GBq of '*'I. None of the 20 patients IAT(—)
had an extracervical '*>'I uptake consistent with distant metas-
tasis. Despite radioiodine accumulation in the neck on control,
Tg was =1 ng/ml in only 4 of 20 patients. None of the patients
had negative whole-body scan control with Tg = 1 ng/ml.
Comparison between the IAT(+) and the IAT(—) groups
showed no significant difference with respect to age, sex,
histological type, size of primary tumor and frequency of
thyroid capsule involvement. Papillary cancer was much more
frequent than the follicular type in the two groups, 15 of 17
patients in the IAT(+) group and 19 of 20 patients in the
IAT(—) group. Lymph node sampling, obtained in 33 of 37
patients, was positive in 29% of the patients in the IAT(+)
group and in 37% of the patients in the IAT(—) group, showing
no significant difference. Many associated histological abnor-
malities were present, and their frequencies were not quite the
same between the two groups: NG were more frequent in the

« September 1997



TABLE 3
Comparison of Thyroglobulin Levels and Percent of Changes between Groups IAT(+) and IAT(—)

IAT(+) IAT(-) p value

Tgl (ng/militer)

DO 0.9 (<0.5-25.5) 3.0(<0.5-10.9) ns

D9 1.3(<0.5-20.6) 7.4(0.5-74.4) <0.02

D14 34.1 (0-626)" 10.0 (0.2-174)*S ns
Percent change

DO-D9 20 (—-74-613)[10] 144 (—32-1283)[16)] <0.05

DO-D14 3123 (171-13,625) [10] 375 (—39-4450) [16] <0.02

D9-D14 2622 (126-12,176) [12] 41 (—42-2495) [19] 0.0001

*p < 0.001 from TgDO and TgD9 values of the same group.
p < 0.005 from TgDO value of the same group.

*p < 0.0005 from TgDO value of the same group.

Sp < 0.05 from TgD9 value of the same group.

Results are expressed as median (range). Results are obtained from 17 patients for the IAT(+) group and 20 patients for the IAT(—) group except for
percentage change in Tg values for which the numbers in brackets indicate the patient number. All percentage changes reflect an increase between first and

second Tg determinations. Tg = thyroglobulin; ns = not significant.

IAT(+) group (9 of 17 patients versus 5 of 20 patients), and LT
were more frequent in IAT(—) group (4 of 20 patients versus 1
of 17 patients), but the differences were not significant at a
confidence limit of 95%. GD was found in one IAT(—) case
(Patient 23).

The measurement of thyroid remnants on 1:1 dot scans
showed no significant difference between the two groups [4.35
cm? for the IAT(+) group versus 4.06 cm? for the IAT(—)
group]. Radioiodine uptakes on D3 were nearly the same
[3.11% for IAT(+) group versus 3.30% for IAT(—) group].
TSH and Tg values on DO were not significantly different
between the two groups even if median Tg value was higher in
the IAT(—) group (see Tables 2 and 3 for Tg values). Addi-
tional Tg measurements on D9 and D14 showed significant
increase in the IAT(—) group between DO and D9 and D9 and
D14. In the IAT(+) group, Tg was only slightly increased on
D9 (the difference was not significant in relation to Tg on D0)
but increased dramatically between D9 and D14 (Table 3).
Distributions of Tg values on DO, D9 and D14 in each IAT(+)
and IAT(—) patient are shown in Figure 1. Tg levels on D9
were significantly higher in the IAT(—) group compared with
the IAT(+) group and, in contrast, Tg levels on D14 were
higher in the IAT(+) group compared with the IAT(—) group,
but here the difference was not significant at a confidence limit
of 95% (Table 3). Similarly, percentage change between DO and
D9 (calculated for 26 patients) was significantly higher in the
IAT(-) group, percentage changes between DO and D14 and
D9 and D14 (calculated for 26 and 31 patients, respectively)
were significantly higher in the IAT(+) group (Table 3).
Variations in patients with undetectable Tg on DO, D9 or D14
(percentage change not calculated) are summarized in Table 4.
Among seven IAT(+) patients with undetectable Tg on DO,
only two showed a slight increase on D9, but five showed a
marked increase on D14 (from 7.1-39 ng/ml). Conversely, all
IAT(—) patients with undetectable Tg on DO (four patients)
presented a mild increase on D9; three of them also presented
an increase on D14 but the Tg levels were much less elevated
than in IAT(+) patients (from 0.8-2.2 ng/ml).

Influence of TSH Variation

We searched for a possible correlation between TSH and Tg
variations between D0 and D9 to D14. TSH was measured on
DO, D9 and D14 in 17 patients. TSH levels increased signifi-
cantly between D0 and D9, DO and D14 and D9 and D14 (Table
5), but no correlation was found between TSH and Tg variations

PrepicTING IoDINE-131 TREATMENT EFFicAcYy « Muratet et al.

(D0-D9: r = 0.12, p = 0.64; DO-D14: r = 0.22, p = 0.39;
D9-Di14: r = 0.29, p = 0.27).

Searching for the Best Predictive Parameter(s)

Parameters that showed significant differences between the
two groups (TgD9, percentage change between DO and D9,
between DO and D14 and between D9 and D14) were investi-
gated to determine the best cutoff value for an accurate
classification of patients according to first IAT efficacy. The
distributions of the percent of changes between D0 and D9, DO
and D14 and D9 and D14 in each group are shown in Figures
2, 3 and 4. The best cutoff values for each parameter are listed
in Table 6 with corresponding PPV and NPV. According to this
method, the best predictor was the percentage change between
D9 and D14 calculated in 31 of 37 patients, with a cutoff value
of 750%, which permitted a good classification of 27 of 31
patients. From 10 patients with a percentage change between
D9 and D14 = 750%, the first IAT proved successful in 9;
conversely, from 21 patients with a percentage change between
D9 and D14 < 750%, 18 showed positive whole-body scan on
control. With this cutoff value, the sensitivity of the percentage
change between D9 and D14 to predict successful treatment
was 75%, the specificity was 95%, the PPV was 90% and the
NPV was 86%. Four patients were incorrectly classified: one of
the IAT(—) group (Patient 9: whole-body scan positive and Tg
on control at 0.6 ng/ml) with percentage change between D9
and D14 at 2495% and three of the IAT(+) group (Patients 16,
27 and 32) with percentage changes between D9 and D14 at

TABLE 4
Changes in Thyroglobulin Levels for Patients with Thyroglobulin
below Detection Limit on DO
IAT(+) IAT(-)
h=7 (n=4)
TgD9 = 0.5 ng/mi 2 4
(Tg levels in ng/ml) (0.7 and 1.0) (0.5,0.5, 0.7 and 2.9)
TgD14 = 0.5 ng/ml 5 3t

(Tglevelsinng/ml)  (7.1,7.4,27.6, 34.1, 39) (0.8,2and 2.2)

“The two |AT(+) patients with Tg = 0.5 ng/ml on D9 have also Tg = 0.5
ng/mi on D14.

TOne IAT(-) patient with Tg = 0.5 ng/ml on D9 has Tg < 0.5 ng/ml on
D14.

Tg = thyroglobulin.
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TABLE 5

TSH Variations
TSH (uUVmI)
(h=17)
DO D9 D14
105.06 + 41.3 153.41 + 41" + 63.42 176.29™ + 73.99
(28-184) (46-319) (73-322)

Results are expressed as mean * s.d.
*p < 0.0005 from TSH DO value.

*p < 0.0005 from TSH DO value.

*p < 0.01 from TSH D9 value.

126%, 473% and 246%. The IAT(—) patient with percentage
change between D9 and D14 at 2495% (Patient 9) was one of
the four with LT in this group.

Percentage change between DO and D9 was not the best
predictive parameter according to our method; nevertheless, it
had a good NPV (91%). Among 11 patients with percentage
change between DO and D9 = 100%, 10 patients belonged to
the IAT(—) group; conversely, among 15 patients with percent-
age change between D0 and D9 < 100%, only 6 belonged to the
IAT(—) group.

DISCUSSION

The analysis of characteristics available in 37 patients re-
ferred for first IAT after total thyroidectomy for nonmetastatic
DTC has permitted us to highlight a frequent increase in the Tg
level 5 days after administration of radioiodine treatment. Tg
increase was more frequent and often higher in the case of
successful ablation as demonstrated through whole-body scan
control and Tg determination 6—15 mo later. A strong correla-
tion was observed between ablative treatment efficacy and the
percentage change in Tg level calculated between the value
obtained just before administration of radioiodine treatment and
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FIGURE 2. Percentage change in Tg in IAT(—) and IAT(+) patients between
DO and D9. Eleven patients with Tg < 0.5 ng/ml on DO and/or D9 are not
represented. Dashed line denotes the best cutoff value (100%, see text for
definition).

the value obtained 5 days later. An optimal cutoff value of
750% has been determined, and successful ablation was ob-
served for 90% of the patients above this cutoff value and, in
contrast, for only 14% of patients below it.

Furthermore, we observed an inconstant Tg increase between
the value obtained just before scanning dose administration and
the value obtained 9 days later, just before ablative dose
administration. An important result of our study is that a
significant relationship was demonstrated to exist between this
increase and the likelihood of unsuccessful ablation: the abla-
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FIGURE 1. Tg variations between DO, D9 and D14 in IAT(—) (dashed lines)
and IAT(+) (solid lines) patients. Eleven patients with Tg < 0.5 ng/ml on DO
and/or D9 are not represented between DO and D9. Six patients with Tg <
0.5 ng/ml on D9 and/or D14 are not represented between D9 and D14.

FIGURE 3. Percentage change in Tg in IAT(—) and IAT(+) patients between
DO and D14. Eleven patients with Tg < 0.5 ng/mi on DO and/or D14 are not
represented. Dashed line denotes the best cutoff value (2000%, see text for
definition).

1366  THEe JourRNAL OF NUCLEAR MEDICINE * Vol. 38 « No. 9 « September 1997



100000 —

%
¢ 10000 |- :
h
a
n . ]
g [ ]
] 1000 = °

750 |°~"""""""" §-""TTTTTssssssssssce-
D : .
9 ' .
D 1m | ® L]
1
4 °

<10 ;u:r:

IAT(-) IAT(+)

FIGURE 4. Percentage change in Tg in IAT(—) and IAT(+) patients between
D9 and D14. Six patients with Tg < 0.5 ng/ml on D9 and/or D14 are not
represented. Dashed line denotes the best cutoff value (750%, see text for
definition).

tive treatment was found to be successful in only 1 of 11
patients with percentage change between D0 and D9 = 100%.

Even if ''I ablative therapy is controversial, many authors
suggest that this treatment be performed after thyroid surgery
for nonmedullal;y DTC to ablate residual thyroid tissue even if
the uptake of '*'I is limited to the thyroid bed (/-7). In our
study, all the patients have preliminarily undergone a total
thyroidectomy. This kind of surgery is recommended for
cradicatin§ multicentric disease and creating a suitable environ-
ment for '*'I ablative therapy, aiding in avoiding complications
and enhancing treatment efficacy (/4-19).

In our study, age, sex, histological type of primary tumor,
serum TSH levels and serum Tg levels on DO did not correlate
with the outcome of '*'I treatment. This is in agreement with
other published reports (19-21). It has been reported previously
that the success of the ablative treatment was related to the mass
of the remnant tissues (/6,2/-23). In a recent study, complete
ablation was obtained in 87.5% of the patients when the mass of

the remnant tissue was less than 5 g and in 52.2% of the patients
when it was more than 5 g. This discrepancy seems to be
essentially due to a difference in initial absorbed dose (27). On
the other hand, in our study, the response to the treatment seems
to be independent of the size of the remnant tissue estimated by
planimetry of residual thyroid areas. This might be due to the
fact that most of the remnants in our population are relatively
small, probably less than 5 g, as suggested by the average
uptake of "*'I at 72 hr (3.2%), which is compared with the
average uptake of about 20% obtained in the above study for the
population with more than 5 g of remnant tissue.

To the best of our knowledge, variations of Tg levels after
radioiodine scanning or ablative dose administration have never
been correlated with the outcome of '3'I ablative treatment. Our
study indicates that these variations are independent of the TSH
variations and are not related to the presence of scattered '*'l
photons inside photopic '*°I during the Tg measurements. We
have not been able to correlate the Tg variations with dosimetric
data after radioiodine scanning or ablative dose administration
because this was not a prospective study. Quantitative dosimet-
ric measurements are not routinely performed in our depart-
ment, especially due to the low reliability of the results when
remnants are small and when special or dedicated facilities are
not available (24,25). However, the hypothesis can be made that
the increase in plasma Tg level after '*'I administration is
related to the uptake of radioiodine in residual thyroid tissue
and is explained by radiation-induced cellular effects such as
cytolysis and membrane damage, as previously described with
external radiotherapy (26,27). Our results indicate that this
phenomenon is present after ablative dose administration as
well as after scanning dose administration, although it is less
frequent and of lesser importance in this case. Previous studies
have shown that the outcome of ' treatment is related to the
radiation dose to the thyroid remnants. It has been reported that
successful ablation was obtained in about 75% of patients when
a cumulative absorbed dose of at least 300-400 Gy was
delivered (25,28,29). A more recent study (2/) has indicated
that the initial absorbed dose is perhaps more important than the
cumulated absorbed dose, particularly for remnants having a
mass of more than 5 g. This report indicates that a good
response is observed when the initial dose rate is above 3 Gy/hr
irrespective of the cumulative absorbed dose rate. We can
assume that the Tg increase is dependent of the cumulative
absorbed dose, or even of the initial dose rate, delivered to the
residual thyroid tissue. We believe that this is the reason why

TABLE 6
Quality of Prediction of Successful First IAT with Best Cutoff Value for TgD9, Percent Change between DO and D9, DO and D14 and D9
and D14
Best cutoff No. of patients No. of patients
Parameter value PPV NPV well classified badly classified
TgD9* (n = 37) 0.5 ng/mi 1 0.63 25 12
Percent change between 100% 0.60 0.91 19 7
DO and D9* (n = 26)
Percent change between 2000% 0.88 0.83 22 4
DO and D14t (n = 26)
Percent change between 750% 0.90 0.86 27 4

D9 and D14 (n = 31)

*Patients are classified in a successful IAT group if TgD9 or percent change between DO and D9 are lower than cutoff value (0.5 ng/ml and 100%,

TPatients are classified in successful IAT group if percent changes between DO and D14 or D9 and D14 are superior or equal to cutoff values (2000% and

750%, respectively).
See text for definition of best cutoff values and percent changes.
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percentage change after ablative dose administration is a good
predictor of treatment efficacy. The only patient with an
elevated percentage change after '*'I ablative dose administra-
tion and unsuccessful treatment (Patient 9) presented an LT; the
lower efficacy of treatment in this case could be due to a less
homogeneous uptake and to a shorter biologic half-life of '*'I as
previously described (30).

An important finding of our study is that, after a scanning
dose of '*'I, a percentage change in Tg level =100% is
associated with a poor therapeutic response. Moreover, we
observed that the Tg increase 9 days after a scanning dose is
significant only in the IAT(—) group, whereas the Tg values are
nearly the same before and after scanning dose administration
in the IAT(+) group. These findings suggest that radiation-
induced disturbances could be present even with low doses of
1311 and could have an opposite effect on subsequent uptake of
radioiodine for ablative therapy. This is in accordance with
previous reports that described a “stunning” effect of '*'I
scanning doses on remnant tissues (3/,32). In a recent study
(32), the uptake of thyroablative doses by postoperative rem-
nants was visually compared after a diagnostic whole-body scan
with '3'T (111-370 MBq) and '?*I (11 MBq), a pure gamma
emitter that delivers a significantly lower absorbed dose than
131], a B emitter. The uptake was impaired in 20 of 26 patients
in the "' group and in none of 14 patients in the '2*I group. In
another recent report (33), an opposite effect after 370 MBq of
31 has been described compared with doses of 185 and 37
MBgq. Our findings suggest that the rise in Tg level after '*'I
scanning dose administration increases the likelihood of a
stunning effect during subsequent '*'I treatment. We are not
aware of the length of this effect, but our results suggest that it
still could be present 9 days after diagnostic '*'l administration.

CONCLUSION

We must stress the fact that the use of our results in another
laboratory, and especially of the cutoff values of 100% and
750% for percentage changes between DO and D9 and D9 and
D14, would require some precautions because our findings
probably depend on the scanning dose (111 MBq of '*'I) and on
the method used for measuring Tg. Indeed, it is well known that
there are many differences between Tg assays in terms of
calibration and sensitivity (34—37). Another limitation is that
predicting efficacy of the ablative treatment on thyroid rem-
nants that are mainly constituted of normal thyroid tissue
probably does not eliminate the necessity for performing
whole-body scan control and Tg measurement some months
later to search for recurrent or metastatic disease.

Tg variation seems to be a good indicator of radiation-
induced disturbances in thyroid tissue after scanning or thera-
peutic dose of '*'l. The increase in Tg after '*'I therapeutic
dose during first '*'I ablative therapy for nonmedullary DTC
appears to be a reliable predictor of ablative treatment efficacy
in patients with no distant metastasis, whereas the increase in
Tg after '3'I scanning dose seems to be associated with the
previously described stunning effect.

Further studies are required to confirm these results and to
indicate if Tg variations (a) can predict not only the disappear-
ance of thyroid remnants but also the absence of recurrent
disease, (b) can predict the efficacy of '*'l treatment in
recurrent or metastatic disease and (c) can help us to adapt '*'I
scan and therapy to avoid the stunning effect.
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