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Prognostic Value of Basal Serum Thyroglobulin Levels, but Not 
Basal Antithyroglobulin Antibody (TgAb) Levels, in Patients with 
Differentiated Thyroid Cancer
Diferansiye Tiroid Kanserli Hastalarda Bazal Antitiroglobülin Antikorunun (TgAb) Değil, 
Bazal Tiroglobülin Düzeylerinin Prognostik Değeri

Abstract
Objective: The prognostic values of serum thyroglobulin (Tg) and antithyroglobulin antibody (TgAb) levels, measured immediately 
before I-131remnant ablation in patients with differentiated thyroid cancer (DTC), have been advocated by some researchers; however, 
it had controversial outcomes. This study was carried out to examine this dilemma and to check the clinical significance of basal serum 
Tg and TgAb levels and postablation  iodine 131whole body scan(WBS) findings in DTC patients. 
Methods: In this retrospective study, the records of 500 patients with differentiated thyroid cancer, who had undergone treatment 
between 2003 and 2010, were assessed. Of those, 149 patients with results of basal serum thyroglobulin concentration and whole 
body scan using radioactive iodine were included. Age, sex, tumour histology, basal thyroglobulin (Tg), anti-thyroglobulin (TgAb) and 
TSH concentration, radioactive iodine doses in each hospitalization, numbers of hospitalization, and results of whole body scans were 
recorded. The relationship among basal Tg, TgAb, TSH, and whole body scan with hospitalization number and total radioactive iodine 
doses were assessed.
Results: A total of 149 patients, including 123 (83%) females and 26 (17%) males, with a mean age of 40±15 years, took part in 
the study. The mean (SD) basal Tg, TgAb, and TSH were 91.7±169.2 ng/mL (0.1-1000 ng/mL), 250±893 U/mL (0-9000 U/m L), 
and 64.8±61.5 µU/mL (30-689 U/mLµ), respectively. A total of 52 (34.9%) cases had TgAb levels greater than 100 U/mL. The mean 
basal Tg in patients who were admitted three or more times was significantly greater than that of patients with one hospitalization 
(p=0.026). In addition, the mean of Tg in patients who received 7.4 GBq radioactive iodine or less was significantly lower than the 
others (p=0.003). The mean of TgAb and TSH were not different between these groups. In the results of the whole body scans, 
patients with metastasis had higher frequency of hospitalization (p=0.010) and received higher radioactive iodine levels (p<0.001).
Conclusions: The findings of this study showed that, in differentiated thyroid cancer, lower basal serum Tg levels and absence of 
metastasis in radioiodine scan after ablation treatment were correlated with fewer hospitalizations and lower doses of radioactive 
iodine. Basal TgAb and TSH had no relation. Therefore, it seems that basal Tg could help us in determining which patients need 
aggressive treatment.
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Özet
Amaç: Diferansiye tiroid kanserli (DTK) hastalarda I-131 ile rezidü ablasyonundan hemen önce ölçülen serum tiroglobulin (Tg) ve 
antitiroglobulin antikoru (TgAb) düzeylerinin prognostik değeri bazı araştırıcılar tarafından ileri sürülmekle beraber, tartışmalı sonuçlar 
mevcuttur. Bu çalışma, DTK’li hastalarda bu ikilemi incelemek ve bazal serum Tg ve TgAb düzeylerinin ve ablasyon sonrası I-131 tüm 
vücut tarama bulgularının klinik önemini araştırmak için planlandı.
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Introduction

Initial treatment of differentiated thyroid carcinoma (DTC) 
consists of total or near total thyroidectomy, together with 
radioiodine ablation (1). Throughout follow-up examinations, 
an excellent association between the presence of normal 
and/or malignant thyroid tissue and serum stimulated 
thyroglobulin (Tg) levels has been noted (2). In this query, 
some studies have proposed the possibility of using high Tg 
values, determined just before 131I remnant ablation (basal 
Tg), as a prognostic indicator (3,4). 

On the other hand, it is critically interfered in the presence 
of antithyroglobulin antibody (TgAb) (5). The percentage of 
TgAb in DTC patients have been reported in the 10%-30% 
range (6,7). Some controversy exists regarding the clinical 
significance of TgAb in DTC patients. Some investigations 
have presented higher frequencies of recurrent or persistent 
disease related to persistent TgAb (5,8,9,10), but some 
studies have not demonstrated such correlations (11,12,13). 
The later prospective investigations have reported that TgAb 
levels did not affect disease aggravation, and that TgAb 
diminished gradually after surgery in most cases throughout 
a three-year follow-up (13,14). 

However, no complete statement exists on the clinical 
significance of elevated basal serum Tg and basal TgAb 
levels in DTC patients.

We investigated the clinical significance of serum Tg, 
TgAb, and TSH levels, measured immediately before 
I-131 remnant ablation in patients with differentiated 
thyroid carcinoma. We also assessed the clinical effect of 
postablation 131 iodine whole body scan (WBS) findings. 
By means of this data, we may be able to evaluate the 
above tests as early prognostic markers for predicting 
disease outcome. 

Materials and Methods

Participants and Study Design
This retrospective study recruited 500 patients who had 

a history of DTC over a period of eight years, from 2003 

to 2010. Patients were followed for surgical and pathologic 
findings, status of DTC at the time of the initial surgery, 
extent of metastasis at the time of radioisotope scanning, 
subsequent operations, clinical findings, and serum Tg, TgAb, 
and TSH levels. We excluded patients with insufficient data; 
as such, 149 patients fulfilled the eligibility criteria, provided 
informed consent, and participated in the study. Patients with 
abnormal findings on follow-up whole-body scintigraphy with 
I-131 (WBS) and/or elevated Tg levels were considered for 
repeated therapy. WBS and Tg levels were measured after 
stopping of levothyroxine for a month and two weeks of 
liothyronine. Serial monitoring was carried out using serum 
Tg and TgAb measurements and WBS. At the time of the 
diagnostic WBS, all patients had serum TSH levels above 30 
mIU/l. The post-therapy scans were performed just before the 
patient was released after I-131 therapy. This study complies 
with the Declaration of Helsinki, and it was approved by the 
institutional ethics committee of our University. 

Acquisition Protocols
For 1-131 scintigraphy, the patients orally received 

185 MBq (5 mCi) I-131, and scintigraphy was performed 
48 h later. Planar and single photon emission computed 
tomography (SPECT) images were obtained by means of a 
double-head gamma camera (ADAC Genesys, Milpitas, CA, 
USA) with a high-energy, parallel hole collimator, where the 
energy setting was at 364 keV ± 10%. The images were 
observed and interpreted by two experienced nuclear 
medicine physicians. 

Measurement of Serum Thyroglobulin
Serum thyroglobulin and anti-Tg antibody levels were 

determined by radioimmunoassay, using commercial kits 
(BRAHMS Tg-plus DYNO test and BRAHMS anti-Tgn DYNO 
test). In addition, serum TSH was measured with a third-
generation double antibody assay. 

Statistical Methods
Continuous variables are expressed as mean ± SD, and 

categorical variables as the absolute values and percentages. 
The relationship among basal Tg, TgAb, and TSH levels and 
the number of hospitalizations and total radioactive iodine 

Yöntem: Bu retrospektif çalışmada 2003 ve 2010 yılları arasında tedavi alan DTK’lı 500 hastanın kayıtları incelendi. Bu hastalar 
arasından bazal serum Tg konsantrasyonu ve radyoaktif iyot ile tüm vücut tarama sonuçları olan 149 hasta dahil edildi. Yaş, cinsiyet, 
tümör histolojisi, bazal Tg, TGAb ve TSH konsantrasyonları, her yatıştaki radyoaktif iyot dozu, yatış sayısı ve tüm vücut tarama sonuçları 
kaydedildi. Bazal Tg, TGAb, TSH ve tüm vücut tarama ile yatış sayısı ve toplam radyoaktif iyot dozu arasındaki ilişki araştırıldı.
Bulgular: Yaş ortalaması 40±15 olan, 123 (%83) kadın ve 26 (%17) erkek olmak üzere toplam 149 hasta çalışmaya alındı. Ortalama 
(SD) bazal Tg, TgAb ve TSH değerleri, sırasıyla 91,7±169,2 ng/mL (0,1–1000 ng/mL), 250±893 U/mL (0-9000 U/m L) ve 64,8±61,5 
µU/mL (30-689 U/mLµ) idi. Toplam 52 (%34,9) hastanın TgAb düzeyleri 100 U/mL den yüksekti. Üç ya da daha fazla sayıda yatış 
yapılan hastaların ortalama bazal Tg düzeyleri, tek yatış yapılan hastalardan anlamlı olarak yüksekti (p=0,026). Ayrıca, 7,4 GBq ya da 
daha az radyoiyot alan hastaların ortalama Tg değerleri diğerlerine göre anlamlı olarak daha düşüktü (p=0,003). Ortalama TgAb ve 
TSH gruplar arasında farklılık göstermiyordu. Tüm vücut tarama sonuçlarına göre, metastazlı hastalarını hastaneye yatış frekansları 
daha yüksekti ve daha yüksek radyoaktif iyot alımı mevcuttu (p<0,001). 
Sonuç: Bu çalışmanın bulguları, diferansiye tiroid kanserinde, düşük bazal serum Tg düzeyleri ve ablasyon sonrası radyoiyot taramada 
metastaz olmamasının daha az hastaneye yatış sayısı ve daha düşük radyoaktif iyot dozları ile korele olduğunu gösterdi. Bazal TgAb 
ve TSH korelasyon göstermedi. Bu nedenle, bazal Tg hangi hastaların agresif tedaviye gereksinim duyduğunu belirlemede yardımcı 
olabileceği düşünüldü. 
Anahtar kelimeler: Tiroid kanseri, tiroglobulin, anti-tiroglobulin
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dose were determined by one-way analysis of variance 
(ANOVA) and post hoc Bonferroni tests. In addition, a Chi-
square test was used to assess the relation of the results 
of post-ablative I-131 WBS with number of hospitalizations 
and total radioactive iodine dose. In addition, a Chi-square 
test was used to compare differences between categorical 
variables. P-values of 0.05 or less were considered to be 
significant. Statistical analysis was performed utilizing SPSS 
(SPSS Inc., Chicago, IL, USA), version 18.

Results

Patient Characteristics
A total of 149 patients, including 123 (83%) females 

and 26 (17%) males with a mean age of 40 ± 15 years 
took part in the study. A total of 138 (93%) patients had 
the papillary type of differentiated thyroid cancer (PCDTC), 
and 11 (7%) cases had the follicular type of differentiated 
thyroid cancer (FCDTC). 

In pathology, 79 patients (59%) had no extension of 
disease beyond the thyroid, 11 (7%) had local extension 
(capsular or vascular), 44 (30%) had lymph node 
involvement with or without local extension, and 15 (10%) 
had distant metastasis.

The mean and  SD of basal Tg, TgAb, and TSH were 
91.7±169.2 ng/mL (0.1-1000 ng/mL), 250±893 U/mL 
(0-9000 U/m L) and 64.8±61.5 µU/mL (30-689 U/mLµ), 
respectively. A total of 52 (34.9%) cases had TgAb levels 
greater than 100 U/mL.

There is higher basal Tg in the FCDTC relative to 
PCDTC type (261.10±234.16 vs. 76.93±156.30 ng/mL; p 
value=0.00), while there is no significant difference in the 
basal levels of TgAb (53.38±44.74 vs. 269.02±934.83 U/
mL; p value=0.44) between two types. TSH levels were 
higher in PCDTC rather than FCDTC (68.40±62.89 vs 
29.50±19.28 U/mLµ; p value=0.04). 

Likewise, there were higher basal Tg levels in the 
patients with metastasis than in the patients without 
metastasis (216.61±235.03 vs. 69.67±148.64 ng/mL; 
p value=0.02, while there were no differences in TgAb 
(71.83±146.57 vs. 261.27±941.34; p value=0.37) or TSH 
levels (216.61±235.03 vs. 69.67±148.64; p value=0.52).

At the initial hospitalization, 65 (44%) patients received 
3.7 GBq radioiodine, 66 (44%) patients received 5.55 GBq, 
and 18 patients received more than 5.55 GBq radioiodine. 

In the post-treatment WBS, 118 (79%) patients showed 
increased activity in the thyroid bed, 48 (32%) in the cervical 
lymph node, 30 (20%) in the mediastinal lymph node, 14 
(9%) in the lungs, 9 (6%) in the bone, and 2 (1%) in the 
liver. Distant metastases were seen in 21 (14%) cases. 

The patients were also categorized according to their 
post-treatment WBS findings. In total, 91 (61%) patients 
had negative or only thyroid bed activity, 37 (25%) had 
lymph node involvement, with or without thyroid bed, and 
21 (14%) cases had metastasis, with or without thyroid 
bed or lymph node involvement, on WBS. 

The number of hospitalizations was as follows: one in 
62 (42%) patients, two in 51 (34%) patients, and three or 
more in 36 (24%) patients.

The cumulative I-131 dose was as follow: 75 (50%) 
patients received 7.4 GBq or less, 57 (38%) patients 
received 7.437-18.5 GBq, and 17 (11%) received more 
than 18.5 GBq. 

When comparing basal Tg, TgAb, and TSH levels in three 
different groups, according to cumulative doses of I-131, 
using an ANOVA test, only the mean of basal Tg in patients 
who received 7.4 GBq or lower cumulative doses of I-131 
was significantly lower than the others (p=0.003). A post 
hoc Bonferroni test demonstrated that this difference was 
between the patients with 4 GBq or less and the other two 
groups. The means of TgAb and TSH were not different 
between these groups (p-value>0.05) (Table 1, Figure 1). 

In addition, the mean of basal Tg in patients who were 
admitted three or more times was significantly more than 
that of patients with one hospitalization (p=0.026). The 
mean of TgAb and TSH were not different between these 
groups (Table 2, Figure 2). 

Furthermore, we compared the cumulative radioiodine 
dose and hospitalization number variables among the three 
groups according to the findings of post-treatment whole-
body scans, using a chi-square test. In the results of post-
treatment whole-body scan, patients with metastasis had a 
higher number of hospitalizations (p=0.010) and received 
higher levels of radioactive iodine (p<0.001). 

Discussion

The findings of this study showed that, in differentiated 
thyroid cancer, lower basal serum Tg levels and the absence 
of metastasis in radioiodine scan after ablation treatment 
were correlated with fewer hospitalizations and lower 

Figure 1. The mean basal Tg, TgAb, and TSH levels in three different groups, 
according to cumulative doses of 131I. 
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doses of radioactive iodine received, while basal TgAb and 
TSH had no relation.

As is well established, periodic serum Tg measurement 
is the most sensitive test for the detection of recurrent or 
persistent disease during follow-up (1); however, TgAb 
interferes with this measurement (8).

Previously reported percentages of TgAb in DTC 
patients range from 10% to 30% (6,7); however, the 
present study showed an increased frequency (34.9%) 
of thyroid autoantibody in these patients. The increased 
prevalence of thyroid antibodies in DTC might indicate 
an enhanced presence of thyroid tumour antigens to the 
immune system, although other studies report that tumour 
Tg has decreased antigenicity, resulting from lower iodine 
content (15). It is uncertain whether the thyroid antibodies 
at the time of DTC detection and initial surgery have any 
clinical implication (16). A small number of reports have 

reported that, among TgAb-positive patients, about 20%-
30% have established recurrent DTC, suggesting that TgAb 
could indicate the presence of recurrent disease in these 
patients (5,6).

Conversely, an immune response directed against 
thyroid cancer might be important in preventing metastasis 
and recurrence of diseases (17). In this field, previous 
observations have shown that adults with autoimmune 
thyroiditis or lymphocytic infiltration surrounding papillary 
thyroid carcinoma (PTC) have improved disease-free 
survival; therefore, some authors considerate TgAb as a 
good prognostic factor in DTC patients (17). 

Various studies in the literature have reported mixed 
results regarding the effect of TgAb in DTC patients’ 
outcomes (5,11,17). 

One study reports a correlation among lymphocytic 
infiltration, serum thyroid autoantibodies, and a favourable 
long-term outcome (18). 

In that study, in 95 patients with PTC, recurrence of the 
tumour was assessed according to lymphocytic infiltration 
in the thyroid gland (18). The researchers divided the 
patients into two groups: Group A consisted of 36 patients 
with PTC associated with lymphocytic infiltration, and 
group B consisted of the remaining 59 patients, with PTC 
with no lymphocytic infiltration (18). Antithyroglobulin 
antibody and/or antimicrosomal antibody were positive 
in 16 patients from group A and 4 patients from group B 
(p<0.001). Recurrence of the tumour was found in only 
one patient in group A (2.8%), but in 11 patients in group 
B (18.6%). The percentage of patients free from recurrence 
over a 10-yr follow-up in group A was significantly higher 
than that in group B (by Cox-Mantel test, p<0.01). They 
concluded that lymphocytic infiltration surrounding the 
tumour or inside the tumour in PTC might be of use as a 
mean for predicting favourable prognosis; patients with no 
lymphocytic infiltration had a high rate of recurrence (18). 

In another study, in 39 childhood PTC cases, 9 follicular 
thyroid carcinomas, 2 medullary thyroid carcinomas, 

Table 2. Comparison of basal Tg, TgAb and TSH levels in three different groups according to hospitalization number

p valueHospitalization numberLaboratory tests 
(mean ± SD) Three or moretwoone

0.026*222±145.8168.2±101.5121±52.2Tg

0.659773.6±263.11352.5±334.3350.3±177.4TgAb

0.240108.2±79.638.3±57.932.8±61.8TSH

Table 1. Comparison of basal Tg, TgAb and TSH levels in three different groups according to cumulative doses of 131I

p valueCumulative doses of 131ILaboratory 
tests
(mean ± SD)

> 18.5 GBq7.437-18.5 GBq< = 7.4 GBq

0.003*203.1±175.9204.1 ± 123.5112±48.4Tg

0.3821088.2±431.81300.7 ± 330.9322.5±154.9TgAb

0.152156.7±91.637 ± 63.432±59.7TSH

Figure 2. The mean basal Tg, TgAb, and TSH levels in three different groups, 
according to number of hospitalizations. 
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11 benign thyroid lesions, and 2 normal thyroid glands 
were assessed for the presence of lymphocytes and 
lymphocyte proliferation (17). The researchers concluded 
that proliferation of tumour-associated lymphocytes was 
associated with improved disease-free survival in children 
and young adults with thyroid cancer (17). The next 
detailed study demonstrated that the immune response 
against PTC was important and complex, involving more 
than one type of lymphocyte (19).

On the other hand, some studies have shown that 
elevated TgAb levels appear to serve as a useful marker for 
recurrent or persistent DTC in patients with undetectable 
serum Tg results (5). 

The clinical significance of TgAb was assessed in 226 
DTC patients who had undergone remnant ablation, and 
who displayed undetectable Tg levels (5). The researchers 
showed that 51 (22.6%) of the Tg undetectable patients 
showed positive TgAb, and 25 (49.0%) of these were 
confirmed with recurrence. The recurrence rate of TgAb-
positive patients was higher than that of TgAb-negative 
patients (3.4%; p<0.0001). During follow-up, 73.1% of 
the disease-free patients showed spontaneously decreased 
TgAb levels (5). 

In another study, in 824 Tg negative patients with DTC, 
it was noted that serum TgAb levels measured at 6-12 
months after remnant ablation could forecast recurrence in 
patients with undetectable Tg values (10). The researchers 
concluded that, in patients with undetectable Tg and with 
positive TgAb values, a change in TgAb concentration 
during the early postoperative period might be a prognostic 
factor of recurrence (10).

A study by Spencer et al. (7), in accordance with other 
reports, showed that the presence of TgAb positivity during 
long term follow-up points out persistent disease, whereas 
the loss of TgAb positivity implies a surgical cure (8,11).

As mentioned in the above studies, indicating TgAb 
level as a marker for recurrent or persistent disease in 
DTC patients was implemented only in patients with 
undetectable serum Tg results, but not in all groups, as in 
the current study. This point may necessary to consider in 
more well-designed investigations. 

Furthermore, our data indicate that basal serum Tg 
level correlated well with patient outcome and had a 
complementary role in predicting persistence or recurrence 
of disease in the earliest postoperative period. 

A number of investigations have addressed this issue. 
One study, which included 100 patients, was designed to 
check the value of post-operative and post-ablative serum 
thyroglobulin levels and diagnostic whole-body scan in 
predicting remission in DTC patients. The researchers 
demonstrated that post-operative and post-ablative 
serum TG levels (but not follow-up diagnostic WBS) had 
prognostic value and enabled the identification of patients 
with a higher risk of persistent/recurrent disease (20). 

Recently, a study of 170 DTC patients revealed that 
the post-ablation I-131 scintigraphy with neck and thorax 

SPECT-CT and stimulated serum Tg level enabled an early 
appraisal of the risk of persistent or recurrent disease in 
DTC patients (21). Malandrino et al. assessed this issue in 
425 DTC patients and concluded that basal Tg allows for 
the identification of DTC patients who are likely to remain 
disease-free, with great accuracy. This simple measurement, 
therefore, may be sufficient to assess the risk-adapted 
management of DTC patients (22).

A similar finding was found in a study of 268 low 
risk patients with DTC, treated with total or near-
total thyroidectomy, followed by immediate I-131 
remnant ablation (2). In this study, patients with anti-Tg 
autoantibodies, and those showing evidence of extra-
cervical metastases, were excluded (2). These data indicated 
that serum Tg levels measured at the time of immediate 
postoperative I-131 remnant ablation correlated well with 
serum Tg levels at the time of the initial diagnostic WBS 
and had a complementary role in predicting persistence or 
recurrence of disease in the earliest postoperative period 
(2). 

As compared with our study, we included all the patients 
with TgAb, as well as high risk cases. 

Likewise, it seems that the Tg levels in the DTC patients 
are correlated with disease volume, histopathology of 
cancer, and metastatic locations. In a retrospective study 
of 417 DTC cases, the basal Tg level was correlated with 
disease volume, metastatic location (more in the bone 
metastases than lung or neck metastases) and cancer 
histology (more in follicular rather than papillary subtypes). 
In our study, we found the same results regarding basal 
Tg levels while TgAb levels were not different in the above 
subgroup (23). It could be indicated that TgAb level is 
unrelated to metastases or type of DTC. 

It should be mentioned that our study had some 
drawbacks. One of the most important limitations of this 
study is its small sample size. Another limitation is that we 
did not measure all autoimmune antibodies, such as anti-
TPO, which may have interfered with our results. However, 
these findings support the claim that preablative Tg level 
and postablation I-131 scintigraphy, but not TgAb level, 
could be useful indicators of patient outcome, although 
further evidence needs to be obtained.

Conclusion

This study showed that basal serum Tg levels and post-
ablation I-131 scintigraphy in patients with differentiated 
thyroid cancer were correlated well with patient outcomes. 
While the basal TgAb and TSH levels did not demonstrate 
such a relation, it seems that basal Tg levels could assist in 
classification of risk-adapted patients.

Acknowledgments
This study was the postgraduate thesis of Dr Ali 

Shafiepour Siahkali and was supported by sponsorship of 
Shahid Beheshti University of Medical Sciences (grant no. 
4876). 



59

Asli et al. Tg and TgAb Levels in DTC

References
1. Zakani A, Saghari M, Eftekhari M, Fard-Esfahani A, Fallahi B, Esmaili 

J, Assadi M Evaluation of radioiodine therapy in differentiated 
thyroid cancer subjects with elevated serum thyroglobulin and 
negative whole body scan using 131I with emphasize on the 
thallium scintigraphy in these subgroups. Eur Rev Med Pharmacol Sci 
2011;15:1215-1221.

2. Kim TY, Kim WB, Kim ES, Ryu JS, Yeo JS, Kim SC, Hong SJ, Shong 
YK. Serum thyroglobulin levels at the time of 131I remnant ablation 
just after thyroidectomy are useful for early prediction of clinical 
recurrence in low-risk patients with differentiated thyroid carcinoma. 
J Clin Endocrinol Metab 2005;90:1440-1445.

3. Toubeau M, Touzery C, Arveux P, Chaplain G, Vaillant G, Berriolo A, 
Riedinger JM, Boichot C, Cochet A, Brunotte F. Predictive value for 
disease progression of serum thyroglobulin levels measured in the 
postoperative period and after (131)I ablation therapy in patients 
with differentiated thyroid cancer. J Nucl Med 2004;45:988-994.

4. Ronga G, Filesi M, Ventroni G, Vestri AR, Signore A. Value of the first 
serum thyroglobulin level after total thyroidectomy for the diagnosis 
of metastases from differentiated thyroid carcinoma. Eur J Nucl Med 
1999;26:1448-1452.

5. Chung JK, Park YJ, Kim TY, So Y, Kim SK, Park DJ, Lee DS, Lee MC, Cho 
BY. Clinical significance of elevated level of serum antithyroglobulin 
antibody in patients with differentiated thyroid cancer after thyroid 
ablation. Clin Endocrinol (Oxf) 2002;57:215-221.

6. Hjiyiannakis P, Mundy J, Harmer C. Thyroglobulin antibodies in 
differentiated thyroid cancer. Clin Oncol (R Coll Radiol) 1999;11:240-244.

7. Spencer CA, Takeuchi M, Kazarosyan M, Wang CC, Guttler RB, 
Singer PA, Fatemi S, LoPresti JS, Nicoloff JT. Serum thyroglobulin 
autoantibodies: prevalence, influence on serum thyroglobulin 
measurement, and prognostic significance in patients with 
differentiated thyroid carcinoma. J Clin Endocrinol Metab 
1998;83:1121-1127.

8. Rubello D, Casara D, Girelli ME, Piccolo M, Busnardo B. Clinical 
meaning of circulating antithyroglobulin antibodies in differentiated 
thyroid cancer: a prospective study. J Nucl Med 1992;33:1478-1480.

9. Adil A, Jafri RA, Waqar A, Abbasi SA, Matiul H, Asghar AH, Jilani A, 
Naz I. Frequency and clinical importance of anti-Tg auto-antibodies 
(ATG). J Coll Physicians Surg Pak 2003;13:504-506.

10. Kim WG, Yoon JH, Kim WB, Kim TY, Kim EY, Kim JM, Ryu JS, Gong 
G, Hong SJ, Shong YK. Change of serum antithyroglobulin antibody 
levels is useful for prediction of clinical recurrence in thyroglobulin-
negative patients with differentiated thyroid carcinoma. J Clin 
Endocrinol Metab 2008;93:4683-4689.

11. Kumar A, Shah DH, Shrihari U, Dandekar SR, Vijayan U, Sharma SM. 
Significance of antithyroglobulin autoantibodies in differentiated 
thyroid carcinoma. Thyroid 1994;4:199-202.

12. Quevedo I1, Campino C, Rodríguez Portales JA, Arteaga E, López 
JM, Campusano C, González G, Fardella C, Slater J, Valdivia L, Poggi 
H, Foradori A, Velasco S. [Anti thyroglobulin antibodies in the follow 
up of patients with differentiated thyroid cancer: residual or relapsing 
disease markers?]. Rev Med Chil 2002;130:167-172.

13. Gorges R, Maniecki M, Jentzen W, Sheu SN, Mann K, Bockisch 
A, Janssen OE. Development and clinical impact of thyroglobulin 
antibodies in patients with differentiated thyroid carcinoma during the 
first 3 years after thyroidectomy. Eur J Endocrinol 2005;153:49-55.

14. Chiovato L, Latrofa F, Braverman LE, Pacini F, Capezzone M, 
Masserini L, Grasso L, Pinchera A. Disappearance of humoral thyroid 
autoimmunity after complete removal of thyroid antigens. Ann 
Intern Med 2003;139:346-351.

15. Arendt-Neilsen L, Bjerring P, Nielsen J. Regional variations in analgesic 
efficacy of EMLA cream. Quantitatively evaluated by argon laser 
stimulation. Acta Derm Venereol 1990;70:314-318.

16. Preissner CM, Klee GG, Krco CJ. Nonisotopic “sandwich” 
immunoassay of thyroglobulin in serum by the biotin-streptavidin 
technique: evaluation and comparison with an immunoradiometric 
assay. Clin Chem 1988;34:1794-1798.

17. Gupta S, Patel A, Folstad A, Fenton C, Dinauer CA, Tuttle RM, 
Conran R, Francis GL: Infiltration of differentiated thyroid carcinoma 
by proliferating lymphocytes is associated with improved disease-
free survival for children and young adults. J Clin Endocrinol Metab 
2001;86:1346-1354.

18. Matsubayashi S, Kawai K, Matsumoto Y, Mukuta T, Morita T, Hirai K, 
Matsuzuka F, Kakudoh K, Kuma K, Tamai H. The correlation between 
papillary thyroid carcinoma and lymphocytic infiltration in the thyroid 
gland. J Clin Endocrinol Metab 1995;80:3421-3424.

19. Modi J, Patel A, Terrell R, Tuttle RM, Francis GL. Papillary thyroid 
carcinomas from young adults and children contain a mixture of 
lymphocytes. J Clin Endocrinol Metab 2003;88:4418-4425.

20. Raef H, Malabu UH, Alfadhli E, Al-Hajjaj A, Al-Sobhi S, Rifai A, Al-
Nuaim A. Prognostic value of postoperative and post-ablative serum 
thyroglobulin levels in patients with differentiated thyroid cancer. 
Niger J Med 2008;17:391-395.

21. Ciappuccini R, Heutte N, Trzepla G, Rame JP, Vaur D, Aide N, Bardet S. 
Postablation (131)I scintigraphy with neck and thorax SPECT-CT and 
stimulated serum thyroglobulin level predict the outcome of patients 
with differentiated thyroid cancer. Eur J Endocrinol 2011;164:961-969.

22. Malandrino P, Latina A, Marescalco S, Spadaro A, Regalbuto C, Fulco 
RA, Scollo C, Vigneri R, Pellegriti G. Risk-adapted management of 
differentiated thyroid cancer assessed by a sensitive measurement of 
basal serum thyroglobulin. J Clin Endocrinol Metab 2011;96:1703-1709.

23. Robbins RJ, Srivastava S, Shaha A, Ghossein R, Larson SM, Fleisher 
M, Tuttle RM. Factors influencing the basal and recombinant human 
thyrotropin-stimulated serum thyroglobulin in patients with metastatic 
thyroid carcinoma. J Clin Endocrinol Metab 2004;89:6010-6016.


