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Abstract: Background. In well-differentiated thyroid carci-
noma, predictors of future positivity of stimulated thyroglobulin
(>2 pg/L) after initial radioactive iodine treatment are not known.

Methods. In a retrospective study, we used logistic regres-
sion analysis to determine whether postoperative stimulated thy-
roglobulin measurements and pathologic stage independently
predict future stimulated thyroglobulin positivity.

Results. We followed 141 patients with well-differentiated
thyroid carcinoma for a median of 35 months; follow-up stimu-
lated thyroglobulin measurements were positive in 20.6% (29/
141). The natural logarithm of the postsurgical stimulated thyro-
golobulin was independently associated with a positive stimu-
lated thyroglobulin at long-term follow-up (odds ratio [OR], 4.44;

Correspondence to: P. G. Walfish

This work was presented in part at the scientific program of the 77th Annual
Meeting of the American Thyroid Association, Phoenix, Arizona, October
13, 2006

Contract grant sponsors: Joseph and Mildred Sonshine Family Centre
for Head and Neck Diseases at Mount Sinai Hospital; Temmy Latner/
Dynacare Family Foundation; Julius Kuhl Family Foundation.

© 2007 Wiley Periodicals, Inc.

Predictive Value of Stimulated Thyroglobulin Prior to Remnant Ablation

95% confidence interval [Cl], 2.33-8.45; p < .001); there was a
trend for a positive association of TNM stage with positive follow-
up stimulated thyroglobulin (p = .054). Lymph node positivity
predicted a positive stimulated thyroglobulin in papillary cancer.

Conclusions. Stimulated thyroglobulin measurements prior
to initial radioactive iodine treatment independently predict
future stimulated thyroglobulin positivity in well-differentiated
thyroid carcinoma. ©2007 Wiley Periodicals, Inc. Head Neck
30: 693-700, 2008
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Approximately 26,000 people are diagnosed with
thyroid cancer in the United States each year,’
and the incidence is increasing.? Papillary and fol-
licular carcinoma (well-differentiated thyroid can-
cer) account for most cases of thyroid cancer.® The
mortality rate for patients with well-differenti-
ated thyroid cancer is low, particularly in individ-
uals seen with early-stage disease.>* However,
life-long monitoring is necessary because recur-
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rence (particularly, local regional disease) is not
uncommon, even in patients considered at low
risk of thyroid cancer—related death.® Various
clinical-pathologic staging systems are known to
predict survival in well-differentiated thyroid
cancer.® Thyroid cancer classification systems are
believed to identify a majority (70% to 85%) of
patients who are at low risk of mortality.” The
American Joint Committee of Cancer TNM patho-
logic staging system has been endorsed by the
American Thyroid Association for use in well-differ-
entiated thyroid cancer, as it predicts survival, is
universally available, is widely accepted for other
disease sites, and is a requirement for cancer regis-
tries.” However, it is not known whether the TNM
classification may predict future disease activity of
well-differentiated thyroid cancer, as measured by
the surrogate outcome of a positive stimulated thy-
roglobulin at long-term follow-up after radioactive
iodine remnant ablation.

It is well established that measurement of se-
rum thyroglobulin is useful in detecting persistent
or recurrent disease in patients with well-differen-
tiated thyroid carcinoma who have undergone total
or near-total thyroidectomy and initial radioactive
iodine therapy.® ! Negative stimulated thyroglo-
bulin measurements after radioactive iodine treat-
ment are considered a surrogate outcome for ab-
sence of disease in well-differentiated thyroid car-
cinoma. Thus, the routine measurement of
serum thyroglobulin has been recommended in
the follow-up of well-differentiated thyroid carci-
noma.”'? Certainly, serum thyroglobulin measure-
ments are meaningful only when interfering anti-
bodies are absent.'

Recently, the prognostic value of stimulated
thyroglobulin measurements prior to remnant
ablation has been explored. Various values of post-
surgical thyrogloblulin have been found to be sig-
nificantly associated with the results of postther-
apy scans'® or the presence of disease at long-
term follow-up.'®2! Our primary objective was to
determine whether pathologic disease stage
(American Joint Committee of Cancer TNM clas-
sification system, 6th edition) and postsurgical
thyroglobulin measurements independently pre-
dict the presence of a positive stimulated thyroglo-
bulin result in the follow-up of patients with well-
differentiated thyroid carcinoma. We also ex-
plored whether a simplified staging classification
(which distinguishes disease confined to the
thyroid compared with more extensive disease),
independently predicted a positive stimulated
thyroglobulin measurement at follow-up.
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PATIENTS AND METHODS

Patients. We reviewed the charts of consecutive
patients with well-differentiated thyroid carci-
noma followed in a tertiary care thyroidology
clinic from 1983 to July 1, 2006, at Mount Sinai
Hospital in Toronto, Canada. We included all
patients with papillary or follicular thyroid carci-
noma (or variants) whose initial surgery was a
total or near-total thyroidectomy and who received
radioactive iodine remnant ablation. Patients who
had at least 1 available stimulated thyroglobulin
measurement at the time of ablation (postsurgical
thyroglobulin) and at long-term follow-up were
included. Patients with a primary solitary papil-
lary carcinoma lesion of less than 1 cm in diameter
(uncomplicated microcarcinoma) were excluded, as
such patients are typically not treated with radio-
active iodine remnant ablation in our clinical prac-
tice. Patients with positive anti-thyroglobulin anti-
bodies at the time of the thyroglobulin measure-
ments were excluded. All of the radioactive iodine
treatments and biochemical measures procedures
were performed at Mount Sinai Hospital. We
abstracted demographic, clinical, biochemical, and
pathological data. The study was approved by the
Ethics Review Board of Mount Sinai Hospital.

Biochemical Measurements. All assays were per-
formed at the Department of Clinical Biochemistry
of Mount Sinai Hospital (Toronto, Ontario, Can-
ada). Thyroid-stimulating hormone (TSH) and thy-
roglobulin antibody measurements were per-
formed concurrently with all measurements of
thyroglobulin. The serum thyroglobulin was meas-
ured by a chemiluminescent immunometric assay
(Immulite 2000, Diagnostic Products Corporation,
Los Angeles, CA). This thyroglobulin assay utilizes
the CRM-457 international thyroglobulin standard
and has a lower detection limit of 0.9 pg/L. The se-
rum TSH was measured using a third-generation
TSH immunometric assay (Immulite 2000, Diag-
nostic Products Corporation); this assay has a nor-
mal range of 0.5 to 5.0 mIU/L and a lower detection
limit of 0.01 mIU/L. The anti-thyroglobulin anti-
body status was ascertained by 2 separate methods
(Immulite 2000 assay, detection limit 20 kIU/L and
the Pharmacia thyroglobulin antibody EIA kit
using a Personal Lab Analyzer from BioChem
Immuno Systems, detection limit 60 IU/L).

Treatment and Follow-Up Protocol and Definitions.
All patients underwent a total or near-total
thyroidectomy and took tri-iodothyronine postop-
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eratively. Patients underwent postoperative radi-
oactive iodine treatment approximately 3 to
4 months after thyroidectomy (after a minimum
2-week period of withdrawal from tri-iodothyro-
nine). The postsurgical thyroglobulin was meas-
ured immediately prior to remnant ablation when
patients were clinically and biochemically hy-
pothyroid. After radioactive iodine treatment,
serum thyroglobulin was routinely measured
while patients were taking thyroxine. Patients
with undetectable thyroglobulin measurements
while on thyroxine therapy (<1 pg/L) underwent
periodic follow-up measurements of stimulated
thyroglobulin (after a 21- or 22-day period of with-
drawal from L-thyroxine).?? A positive stimulated
thyroglobulin at follow-up was defined by a value
>2 pg/L in the absence of anti-thyroglobulin anti-
bodies. For patients who had multiple follow-up
stimulated thyroglobulin measurements, the first
available measurement was used for the analysis,
such that the timing of measurements was rela-
tively comparable among patients. In patients
who had detectable thyroglobulin measurements
while on thyroxine, the follow-up stimulated thy-
roglobulin values were obtained when patients
were clinically and biochemically hypothyroid,
prior to repeat radioactive iodine therapy (a mini-
mum of 2 weeks tri-iodothyronine withdrawal).
The American Joint Committee on Cancer (TNM,
6th edition) classification was used®® to assign
pathologic stage. We also examined the predictive
ability of a simplified pathologic classification sys-
tem in which the previously described DeGroot
stage®® of I (intrathyroidal disease in absence of
lymph node metastases) was compared to more
advanced stages of extrathyroidal disease
(including DeGroot stage II—lymph node metas-
tases, DeGroot stage IIl—extrathyroidal inva-
sion, or DeGroot stage IV—distant metastases).

Statistical Analyses. The results of descriptive
analyses were summarized using summary meas-
ures expressed as mean * SD or median (mini-
mum-maximum, or interquartile range [IQR]) for
continuous variables and number (percent) for
categorical variables. The primary analysis was a
logistic regression analysis predicting a positive
stimulated thyroglobulin measurement at follow-
up (>2 pg/L). The clinical pathologic TNM stage
and the natural logarithm of postsurgical stimu-
lated thyroglobulin measurement were simulta-
neously entered into the logistic regression model.
The natural logarithm of the postsurgical stimu-
lated thyroglobulin was used for analysis, since
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the distribution of postsurgical stimulated thyro-
globulin values was wide and not normally dis-
tributed. Undetectable postsurgical stimulated
thyroglobulin measurements were assumed to
have a value of 1 for the purpose of natural loga-
rithm transformations (in order to avoid negative
values). The TNM stage was assumed to be ordi-
nal, with respective stages II, III, and IV, com-
pared with stage I. We performed a sensitivity
analysis in which we substituted a simplified post-
operative stage (disease confined to the thyroid
compared to extrathyroidal disease [including
extrathyroidal local invasion, lymph node metas-
tases, or distant metastases]) in the model. Sensi-
tivity analyses were also performed in patients
with strictly papillary histology. In an additional
secondary analysis in patients with papillary thy-
roid carcinoma who did not have extrathyroidal
extension or distant metastases at presentation,
we examined whether local regional lymph node
status (positive or negative) and postsurgical
stimulated thyroglobulin independently predict a
positive follow-up stimulated thyroglobulin.

The results of the logistic regression analyses
were reported as coefficient, corresponding SEs,
and odds ratio (OR) estimates with corresponding
95% confidence intervals (95% Cls) and associ-
ated p values. The goodness-of-fit of the final
models was assessed using the Hosmer-Leme-
show test.?>?® We calculated the 95% CI of
proportions using Wilson’s method using CIA
software (London, UK).2” All statistical tests
were preformed using 2-sided tests at the.05 level
of significance. The descriptive analyses and
logistic regression analyses were performed using
SPSS 12.0 (Chicago, IL). In terms of sample size
justification, a minimum of 10 times as many out-
come events were required for each parameter
examined in a multivariable model (thus a total
of at least 20 positive outcomes was required for
each logistic regression analysis for the 2 predic-
tor variables explored).?®??

RESULTS

Patient Characteristics. The baseline characteris-
tics of the 141 study patients are shown in Table 1.
The study population was largely composed of
patients with papillary carcinoma (93.6%, 132/
141). The ratio of women to men was approxi-
mately 3:1, and the mean age was 43.7 years (SD,
13.6 years). Approximately two thirds of patients
had undergone a total thyroidectomy, and the rest
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Table 1. Baseline characteristics of study patients.

Percentage (n/N) of patients for
categorical variables or mean

Characteristic +SD for continuous variables

Female sex 74.5 (105/141)
Histology
Papillary 93.6 (132/141)
Follicular 2.8 (4/141)
Hurthle cell 3.5 (5/141)
Age,* y 43.7 + 13.6

(range, 12.0-78.0)
Primary surgery
Total thyroidectomy
Near-total thyroidectomy
Ablative dose radioactive
iodine,* mCi
American Joint Committee on Cancer (TNM) pathologic stage

68.1 (96/141)
38.9 (45/141)
101.6 + 36.1 (range, 53.0-253.0)

Stage | 68.8 (97/141)
Stage Il 10.6 (15/141)
Stage |l 11.3 (16/141)
Stage IV 9.2 (13/141)
Undetectable postoperative 12.1 (17/141)

stimulated thyroglobulin

measurement prior to

ablation

Whole body scan result (after radioactive iodine remnant

ablation)

No visible uptake

Visible uptake thyroid
bed alone

Visible uptake lateral neck
or mediastinum

Visible uptake in distant
metastases

4.3 (6/138)
68.1 (94/138)

24.6 (34/138)

2.9 (4/138)

*Indicates that the values are in mean = SD (range).

had a near-total thyroidectomy, depending on the
personal practice preference of the surgeon per-
forming the procedure. The mean ablative dose of
radioactive iodine was 101.6 mCi (SD, 36.1 mCi).
Approximately two thirds of patients had TNM
stage I disease. Furthermore, most patients had
thyroid bed uptake alone on postradioactive
iodine therapy whole body scans (Table 1). The
median TSH value at the time of initial radio-
active iodine treatment was 66.0 mIU/L (IQR
39.0, 100.0 mIU/L). An undetectable postsurgical
stimulated thyroglobulin measurement was
observed prior to remnant ablation in 12.1% of
patients (17/141), all of whom had either TNM
stage I (13/17) or II (4/17). The median postsurgi-
cal stimulated thyroglobulin value was 7.0 ug/L
(IQR 3.0, 20.0 pg/L), with a wide variation of
measurements ranging from undetectable up to
1000.0 pg/L. At follow-up after remnant ablation,
115/136 (84.6%) patients had undetectable thyro-
globulin measurements (<1 pg/L) while on thyro-
xine therapy.
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Stimulated Thyroglobulin Measurements at Follow-
Up. The median time from primary thyroidec-
tomy to follow-up stimulated thyroglobulin mea-
surement was 35 months (IQR 14, 84 months).
The median TSH at the time of measurement of
the follow-up stimulated thyroglobulin measure-
ment was 54.7 mIU/L (IQR 39.3, 75.0 IU/L).
Approximately 1in 5 patients (20.6%, 29/141) had
a positive follow-up stimulated thyroglobulin
measurement (>2 pg/L). The pathologic TNM
stage was III or IV in 27.9% (11/29), and the pri-
mary disease extended beyond the thyroid in
79.3% (23/29) of individuals with a positive fol-
low-up stimulated thyroglobulin (see Figure 1).
The median postsurgical thyroglobulin value was
30.0 pg/L (IQR 13.6, 55.0 pg/L) in the 29 individu-
als with a positive stimulated thyroglobulin mea-
surement, whereas it was 5.0 pg/L (IQR 3.0, 9.98
ug/L) in others. The percentages of individuals
with a positive or negative follow-up stimulated
thyroglobulin measurement using various hypo-
thetical cutoffs for postsurgical stimulated thyro-
globulin are shown in Table 2.

Multivariable Logistic Regression Analyses in Patients
with Well-Differentiated Thyroid Carcinoma. In the
primary analysis, pathologic TNM stage and the
natural logarithm of postsurgical stimulated thy-
roglobulin were entered in a logistic regression
model predicting a positive follow-up stimulated
thyroglobulin measurement (>2 pg/L). The natu-
ral logarithm of postsurgical stimulated thyroglo-
bulin independently predicted a positive follow-up
stimulated thyroglobulin (OR, 4.44; 95% CI,
2.33-8.45; p < .001; Table 3). Postoperative TNM
stage also tended to independently predict a posi-
tive follow-up stimulated thyroglobulin (p =.054),
particularly for TNM stage IV (OR, 7.42; 95% CI
1.53-35.89; p =.013; Table 3). The model fit was as
adequate, as judged by the following: Cox and
Snell > = .337, Hosmer and Lemeshow X? =
10.59 with 8 degrees of freedom (p =.226; data
from 141 patients). We substituted the presence of
extrathyroidal disease (defined by the presence of
lymph node metastases, or extrathyroidal inva-
sion, or distant metastases [DeGroot stages II, III,
or IV]) for TNM pathologic stage in a secondary
analysis. In this model, we found that both the
natural logarithm of the postsurgical stimulated
thyroglobulin (OR, 4.75; 95% CI 3.32-9.73;
p < .001) and the presence of extrathyroidal dis-
ease (OR, 14.14; 95% CI, 4.13-48.43; p < .001) in-
dependently predicted the presence of a positive
stimulated thyroglobulin at follow-up. The model
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TNM Stage | and Il

TNM Stage lll and IV

FIGURE 1. The relationship between TNM pathologic stage
and observed PSx-Tg and follow-up LT-Tg measurements. PSx-
Tg: postoperative stimulated thyroglobulin measurement (meas-
ured after thyroid hormone withdrawal, prior to radioactive io-
dine remnant ablation, pg/L). LT-Tg: stimulated thyroglobulin
measurement at long-term follow-up (after thyroid hormone
withdrawal), value of >2 pg/L considered positive. TNM patho-
logic stage: American Joint Committee on Cancer TNM classifi-
cation (6th edition). (A) The percent distribution of PSx-Tg and
LT-Tg for patients of TNM stage | and Il (n = 112). (B) The per-
cent distribution of PSx-Tg and LT-Tg for patients of TNM stage
llland IV (n = 29).

fit was adequate (Cox and Snell r? =.395, Hosmer
and Lemeshow X2 = 2.30 with 8 degrees of free-
dom, p =.971 [data from 141 patients]).

Secondary Analyses in Patients with Papillary
Thyroid Carcinoma. The same multivariable anal-
yses performed in the patients with well-differen-
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tiated thyroid carcinoma were tested in sensitiv-
ity analyses restricted to patients with papillary
thyroid carcinoma. In a multivariable model
including data from 132 patients with papillary
carcinoma , the natural logarithm of postsurgical
stimulated thyroglobulin independently predicted
a positive follow-up stimulated thyroglobulin (OR,
4.52; 95% CI, 2.35-8.69; p < .001). In this model,
there was also a trend for postoperative TNM
stage to predict a positive follow-up stimulated
thyroglobulin (p =.127), with a significant inde-
pendent association for TNM stage IV (OR, 5.98;
95% CI, 1.17-30.66; p =.032). The model fit was
as adequate, as judged by the following: Cox and
Snell ¥ =.337, Hosmer and Lemeshow X2 = 11.61
with 8 degrees of freedom (p =.170). In another
model including data from 132 patients with pap-
illary carcinoma, both the natural logarithm of
the postsurgical stimulated thyroglobulin (OR,
4.65; 95% CI, 2.29-9.42; p < .001) and the pres-
ence of extrathyroidal disease (OR, 11.01; 95% CI,
3.18-38.16; p < .001) independently predicted the
presence of a positive stimulated thyroglobulin at
follow-up. The model fit was adequate (Cox and
Snell 72 =.387, Hosmer and Lemeshow X2 = 2.19
with 8 degrees of freedom, p = .974 [data from 132
patients]). In a multivariable analysis restricted
to patients with papillary thyroid carcinoma who
did not have extrathyroidal invasion or distant
metastases, we explored whether the natural log-
arithm of postsurgical thyroglobulin and the pres-
ence of lymph node metastases independently pre-
dicted a positive follow-up stimulated thyroglobu-
lin. In these 114 patients, both the natural
logarithm of the postsurgical stimulated thyroglo-
bulin (OR, 5.37;95% CI, 2.17-13.24; p < .001) and
the presence of lymph node metastases (OR,
11.46; 95% CI, 2.53-51.95; p < .001) independ-
ently predicted the presence of a positive stimu-
lated thyroglobulin at follow-up. The model fit
was adequate (Cox and Snell % = .299, Hosmer
and Lemeshow X? = 2.20 with 8 degrees of free-
dom, p = .974).

DISCUSSION

We determined that the natural logarithm of post-
surgical stimulated thyroglobulin measurements
independently predicts future positivity of stimu-
lated thyroglobulin measurements in patients
with well-differentiated thyroid cancer treated
with radioactive iodine. Pathologic stage, in-
cluding TNM stage IV or extension of disease out-
side the thyroid (lymph node metastases, local
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Table 2. The prognostic value of various values of postoperative stimulated thyroglobulin in predicting
the positivity of stimulated thyroglobulin measurements at follow-up.

Percentage of individuals with a positive LT-
Tg who had a PSx-Tg' at or above the listed
cutoff (95% confidence interval); (number)

PSx-Tg cutoff* (ug/L)

Percentage of individuals with a negative LT-
Tg who had a PSx-Tg' below the listed cutoff
(95% confidence interval); (number)

1.0 100.0 (88.3-100.0); (29/29) 15.2 (9.7-23.0); (17/112)

5.0 96.6 (82.8-99.4); (28/29) 49.1 (40.0-58.2); (55/112)
10.0 79.3 (61.6-90.2); (23/29) 75.0 (66.2-82.1); (84/112)
20.0 65.5 (47.3-80.1);(19/29) 85.7 (78.0-91.0); (96/112)
30.0 51.7 (34.4-68.6); (15/29) 94.6 (88.8-97.5); (106/112)

*PSx-Tg, postoperative stimulated thyroglobulin measurement (measured after thyroid hormone withdrawal, prior to radioactive iodine remnant ablation,

ng/L).

'LT-Tg, stimulated thyroglobulin measurement at long-term follow-up (values >2 g/ considered positive, with lower values considered negative.

extrathyroidal invasion, or distant metastases
[DeGroot stages II, III, or IV]) were also found to be
independently associated with a positive stimu-
lated thyroglobulin at follow-up. These findings
were robust when examined in a subgroup of
patients with papillary thyroid carcinoma. Fur-
thermore, in a subgroup of patients with papillary
thyroid cancer who did not have extrathyroidal
invasion nor distant metastases, the presence of
positive lymph nodes was found to be indepen-
dently associated with a positive stimulated thyro-
globulin at follow-up.

It should be acknowledged that a positive
stimulated thyroglobulin at follow-up may repre-
sent recurrence or persistence of thyroid carci-
noma or could be a reflection of a persisting benign
remnant. However, a negative stimulated thyro-
globulin at follow-up is generally considered a rea-
sonable surrogate for the absence of thyroid carci-
noma at follow-up. Thus, the converse findings of
our study is that strictly intrathyroidal early-
stage well-differentiated thyroid carcinoma and
very low-stimulated thyroglobulin measurements
at the time of initial radioactive iodine treatment
are independently associated with the absence of
biochemically detectable disease at follow-up.

These findings are suggestive that positive stimu-
lated thyroglobulin measurements in long-term
follow-up of well-differentiated thyroid carcinoma
are likely to represent disease recurrence or per-
sistence rather than simple detection of residual
thyroid remnant.

In prior studies of well-differentiated thyroid
carcinoma, a variety of minimum cutoff values of
postoperative stimulated thyroglobulin in the
periablation period have been suggested to predict
the presence of disease at follow-up: 2.0 pg/L,%2° 4.5
ng/L,* 5.0 pg/L,'® 5.7 ug/L,'® or 13.2 ug/L (20
pmol/L),'® 27.5 pg/L,?* and 30.0 pg/L.'® Clearly
the sensitivity of a postsurgical stimulated thyro-
globulin measurement in predicting positivity of
stimulated thyroglobulin measurements at fol-
low-up is highest at low cutoff values for postsur-
gical thyroglobulin. In contrast, the specificity of
postsurgical stimulated thyroglobulin measure-
ments is higher when the cutoff is increased (Ta-
ble 2). In this study, we have shown that prognos-
tic ability for predicting future disease activity for
well-differentiated thyroid carcinoma can be
improved by considering postsurgical thyroglobu-
lin measurements in the context of pathologic
stage of disease. It is not known at this time

Table 3. Results of a multivariate logistic regression analysis predicting the presence of a positive stimulated
thyroglobulin at follow-up in patients with well-differentiated thyroid carcinoma.

Odds ratio (95% confidence

Variable interval) p value
TNM pathologic stage (overall) - .054
TNM stage Il compared to | 0.88 (0.15-5.17) .886
TNM stage Il compared to | 0.38 (0.04-3.81) 413
TNM stage IV compared to | 7.42 (1.563-35.9) .013
Natural logarithm of the postsurgical stimulated 4.44 (2.33-8.45) <.001

thyroglobulin prior to remnant ablation

Note: The presence of the outcome of interest is defined by a stimulated thyroglobulin measurement at long-term follow-up of >2 ug/L. The multivari-
able model includes data from 141 study patients. The model fit was as follows: Cox and Snell = .337, Hosmer and Lemeshow X° = 10.59 with 8

degrees of freedom (p = .226).
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whether postsurgical thyroglobulin measure-
ments can be used to guide treatment. However,
12.1% of patients with thyroid carcinoma in our
series had undetectable postsurgical stimulated
thyroglobulin measurements prior to radioactive
iodine remnant ablation, suggesting that perhaps
they might have avoided radioactive iodine treat-
ment.

A limitation of our study is the use of the surro-
gate biochemical outcome of a positive stimulated
thyroglobulin at follow-up. Justification for the
use of this surrogate outcome is the fact that, in
patients with thyroid carcinoma who have under-
gone total or near total thyroidectomy and initial
radioactive iodine treatment, stimulated thyro-
globulin measurements are known to be highly
sensitive and specific in detection of disease.'’
Furthermore, stimulated thyroglobulin measure-
ments after thyroidectomy and radioactive iodine
treatment are associated with persistence or re-
currence of well-differentiated thyroid carcinoma
at further follow-up.?° Yet, early detectable stimu-
lated thyroglobulin measurements may fre-
quently become undetectable with longer follow-
up, in the absence of any therapy.?"* Given that
about 80% of the follow-up stimulated thyroglo-
bulin measurements in our study was performed
more than 1 year after thyroidectomy, we believe
that these measurements were at steady state af-
ter remnant ablation.

In conclusion, we suggest that stimulated thy-
roglobulin measurements be performed routinely
in patients with well-differentiated thyroid carci-
noma before undergoing initial radioactive iodine
treatment, and such measurements should be
considered in the context of pathologic stage of
disease. Our study confirms the prognostic value
of such measurements, as observed in other stud-
ies in which alternative clinical outcomes were
studied.'®2! Moreover, the utility of postoperative
stimulated thyroglobulin measurements in guid-
ing selective radioactive iodine remnant ablation
in patients with early-stage well-differentiated
thyroid carcinoma merits further study.
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