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Abstract
The extend, intensity and timing of the follow-up of differentiated thyroid cancer (DTC) patients remains unclear.

Recent studies identified an undetectable TSH stimulated Tg measurement after one year as a prognostic factor
for the risk of recurrence during further follow-up, thereby further dividing patients based on risk for recurrence.
Because patients experience their disease on an emotional basis rather than related to actual disease severity,
follow-up should be targeted to detect recurrence without ‘over-investigating’ patients. The aim of our study was to
investigate the recurrence rate in high and low risk patients with DTC and the need for repeated (TSH stimulated)
Tg measurement.

Methods: We retrospectively reviewed the medical records of 264 DTC patients with absent Tg-Ab and identified
the patients with persistent/ recurrent disease. We compared recurrence rates between patients with and without
detectable TSH-stimulated Thyroglobulin levels.

Results: Recurrence rate was significantly higher in patients with positive stimulated Tg measurement within
one year after treatment (p<0.001) While the negative predictive value (NPV) of an undectectable Tg was 0.97 for
both high and low risk patients. The percentage of high risk patients with undetectable Tg after one year however is
significantly lower compared to low risk patients.

Conclusion: Recurrence rates for patients with undectable TSH stimulated Tg one year after initial diagnosis is
very low and identical for low and high risk patients. Therefore it seems sensible to discharge patients from a strict

specialist follow-up regime.
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Introduction

The main focus in the post surgical follow-up of patients with
differentiated thyroid cancer (DTC) is the detection of persistent or
recurrent disease. Because traditional treatment of DTC larger than
1 cm in our center consists of total thyroidectomy followed by I-131
ablation of the remaining thyroid tissue, this follow-up can be performed
using (rh) TSH stimulated thyroglobulin (Tg) measurements. Tg is
only produced by normal thyrocytes or well differentiated thyroid
cancer cells. The presence of Tg therefore is indicative of persistent or
recurrent disease. When compared to other diagnostic modalities like
I-131 Whole body scintigraphy (WBS) and ultrasound (US), serum Tg
level (rhTSH stimulated or after LT-4 withdrawal) is the most sensitive
method to detect disease recurrence [1]. The majority of patients
with DTC are initially classified as low risk patients. This could be
explained by the increased use and sensitivity of ultrasound. However,
restaging after initial therapy adds additional information for the risk
stratification of patients. Low risk patients with excellent response
to therapy could be classified as real low risk patients with minimal
chance of recurrent disease during further follow-up. The intensity and
form of the follow-up of these patients should be tailored based upon
these revised risk stratification after initial therapy and the need for an
intensive follow-up of the real low risk patients could be questioned.
Baudin et al. [2] for example showed that the recurrence rate in low
risk patients with undetectable Tg levels at the time of performing the
control WBS was only 0.6%.Several other recent studies also show very
high negative predictive value of TSH stimulated Tg measurement one
year after initial therapy for the risk of recurrence [3-5].

For patients initially staged as high risk patients the same strategy
could be followed based on their response to therapy after one year
as shown by Tuttle et al. [5]. Excellent response to therapy might be
the best predictor for the risk of recurrence. While it is important to
detect recurrences in an early stage it should be taken into account that
the quality of life of patients with DTC could be diminished by the
type and number of investigations during follow-up. It has been shown
that patients perceive their illness on an emotional basis unrelated
to its actual severity and cancer stage [6]. An important factor in the
follow-up of DTC patients, therefore, is to detect recurrent disease
without ‘over-investigating’ these patients. The timing and intensity
of the follow-up, however, remains largely unclear and guidelines are
not explicit. The main problem in determining a proper management
protocol is the absence of prospective trials and the inability to perform
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a randomized study, which would take more than 35 years before
results would be available. Advice about the follow-up protocol is based
on retrospective series and expert opinion. Aim of our study was to
investigate the recurrence rate in patients with DTC and the need for
repeated (TSH stimulated) Tg measurement during further follow-up
based upon the stimulated Tg level one year after initial therapy.

Patients and Methods

We retrospectively reviewed the clinical (electronical) records of
all consecutive patients with differentiated thyroid cancer evaluated
at the University Medical Center Utrecht who had undergone total
thyroidectomy and I-131 remnant ablation from January 1994 until
January 2009.Patients were further subdivided in low and high risk
patients after initial TNM staging. We used the AJCC TNM version
7 criteria in determining T stage of the various tumors [7]. Risk
staging was done according to the European guidelines [8]. Low risk
patients were defined as patients with small tumors (T1,T2), negative
cervical lymph nodes (NO) and no evidence of distantmetastasis
at time of diagnosis. High risk patients had large tumors (T3,T4),
positive lymph nodes or distant metastasis at time of diagnosis. Patient
characteristics and follow-up parameters, e.g. laboratory measurements
(thyroglobulin (Tg), thyroglobuline antibodies (Tg-Ab), total T4 and
TSH), results of the diagnostic WBS after treatment (RxWBS) and
during further follow-up (DxWBS), were recorded. In addition, tumor
characteristics, preoperative and postoperative staging and results of
surgery were registered. Patients were excluded from the study for the
following reasons i) inadequate follow-up information ii) inadequate
information for staging iii) age < 18 years at time of diagnosis iiii)
patients received TSH suppressive therapy and had at least two or more
serum Tg and Tg-Ab determinations during levothyroxine therapy. All
patients also had at least two or more Tg and Tg-Ab determinations
after levothyroxine withdrawal (until 2004) or after rhTSH injection
(0.9 mg im, Thyrogen: Genzyme Therapeutics, Cambridge, MA). In all
patients aRx WBS and at least one DxWBS (9-12 months after initial
diagnosis) were performed.

Laboratory analysis

Between 1994 and 1998 different Tg assays were used with
functional sensitivities varying from 1 ng/ml to 3 ng/ml. From 1998
on all Tg and Tg-Ab levels were measured using the Brahms DYNO
test Tg-pluS (Brahms Diagnostica GmBH, Berlin, Germany). The
functional sensitivity for this assay is 0.2 ng/mL, and therefore used as
cut-off value.

TSH levels were measured simultaneously and exceeded 20 mU/1
in all patients. Tg level was judged positive whenever the value of the
functional sensitivity of the Tg test was exceeded. All Tg and Tg-Ab
levels indicated in the text or tables are TSH stimulated measurements,
either by LT4 withdrawal or rhTSH injection unless indicated
otherwise.

Follow-up

During the first year of follow-up controls were performed at
least once every 6 months. Thereafter controls were performed with
6-12 month intervals. Standard follow-up of low risk patients existed
of clinical examination with or without ultrasound, TSH stimulated
Tg measurement 1, 4 and 9 years after initial treatment, combined
with a diagnostic whole body scan. After 2008 low risk patients with
negative stimulated Tg level and a previously negative DxWBS were

no longer referred for another diagnostic whole body scan. For high
risk patients follow-up consisted of yearly controls including clinical
examination, neck ultrasound, TSH stimulated Tg measurement and
Tg measurement every 6 months. A DxWBS was performed after 1,4
and 9 years.

Persistent/recurrent disease

Suspicion of persistent/recurrent disease was based on results of
physical examination, laboratory analysis (Tg raised above functional
sensitivity) and results of the DxWBS (uptake outside regions of
physiological uptake) In some patients there were discrepancy between
different tests. In these cases, additional imaging like CT or MRI was
performed. For other patients a blind therapeutic dose was administered
followed by a RxWBS and some were treated conservatively with
repeated diagnostics after 6-12 months. A positive RxWBS, anatomic
substrate on additional imaging or results of FNAC/histology had to
be present to confirm disease persistence/recurrence; otherwise the
patients were classified as No Evidence of Disease (NED).

Statistical analysis

Statistical analysis was performed using SPSS 15.0 (Chicago,
Ilinois). All demographic data are shown in mean values with standard
deviation (£ SD) unless indicated otherwise. Percentages are rounded
to the nearest integer. For statistical analysis we used Chi-square and
t-tests where appropriate. P-values < 0.05 were considered statistically
significant.

Results

A total of 402 patients were referred to the department of
Nuclear Medicine for ablation therapy after total thyroidectomy for
differentiated thyroid cancer and were included in our database.

Flow chart

One-hundred and sixty-eight adult patients could be classified as
low risk patients. Of these 168 adult low risk patients, 9 patients had
positive Tg-Ab and for 27 patients no results of laboratory analysis
after one year were available and were subsequently excluded. Two-
hundred-one patients were classified as high risk patients. Forty-nine
of these patients had missing data about Tg level within 12 months of
follow-up. Another nineteen had positive Tg-Ab and were subsequently
excluded. One patient was excluded based on a definite histological
diagnosis of an anaplastic carcinoma. A total of 132 patients in both
groups remained for final analysis.

Demographic data, clinical features and final outcomes of the 264
low and high risk patients are presented in Table 1. As expected, the
majority of patients were female in both groups (76% and 68%). Mean
age was 47 years old for low risk patients and 50 years for high risk
patients, this differences was not statistically significant (p=0.505)
Statistically significant differences between groups were observed for
mean tumor size (22 mm for low risk patients and 33 mm for high risk
patients, p<0.001), recurrence rate (17% for low risk patients and 41%
for high risk patients, p<0.001)and disease related mortality (0.8% vs.
5%, p=0.031). Median follow-up varied from a median of 48 months
for high risk patients compared to 56 months for low risk patients.Most
patients (81%) had at least three TSH stimulated Tg measurement
duringfollow-up.
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Recurrent/persistent disease

The overall persistence/recurrence rate for low risk patients was 17%.
For high risk patients this rate was statistically significant higher with 54%
(p<0.001). In both groups 78% of the patients diagnosed with recurrent/
persistent disease were diagnosed within the first year of follow-up.

Persistence/recurrence rate related to the value of the TSH
stimulated Tg level within one year

Ofthelowrisk patients a total of 113 patients (86%) had undetectable
Tg levels. The percentage of high risk patients with undetectable Tg
level was significantly lower with 52% (p<0.001). The recurrence rate

DTC treated at the
Department of
Nuclear Medicine:

402
1 1
Low risk: High risk: Missing:

168 201 33
Missing data about Presence of Tg-Ab: Missing data about Presence of Tg-
TSH stimulated Tg TSH stimulated Tg Ab/other histological
<12 m of follow-up: <12 m of follow-up: diagnosis:

27 9 49 20

Low risk for final

analysis:
132

High risk patients for

final analysis:
132

1 1 1 1
4 2\ 4 2\ 4 2\ 4 2\
TSH stimulated Tg TSH stimulated Tg TSH stimulated Tg TSH stimulated Tg
<12 m undetectable: <12 m detectable: <12 m undetectable: <12 m detectable:
113 (86%) 19 (14%) 69 (52%) 63 (48%)
J U J
4 2\ 4 2\ 4 2\ 4 2\
Persistence/ Persistence/ Persistence/ Persistence/
Recurrence: Recurrence: Recurrence: Recurrence:
10 (10%) 12 (63%) 7 (10%) 47 (76%)
AN J AN J AN J AN J
4 2\ 4 2\ 4 2\ 4 2\
Recurrence > 1 y: Recurrence > 1 y: Recurrence > 1 y: Recurrence>1y:
2 (2%) 5 (26%) 2 (3%) 15 (24%)
AN J AN J AN J AN J
Flowchart 1
Low risk High risk p-value
Male: 32 (24%) 40 (30%)
Gender Female: 100 (76 %) 92 (68%) 0.269
Age Median: 47 (+ 15) 50 (x17) 0.505
Tumor size Median: 22 mm (+ 9.6 mm) Mean: 33 (¥22) <0.001
Papillary: n=95 (72%) _ o
Tumor histology Follicular: n=23 (18%) “:_2110(12270/7)/&): 10 (8%) 0.327
Hurthlecell n=14 (10%) ° °
Solitary nodule: 88 (67%) 49 (37%)
Initial presentation MNG: 20 (14%) 25 (19%)
P Non-specified diffuse swelling neck: 8 (6%) 9 (7%)
Other (e.g cysts, other malignancy): 16 (12%) 47 (29%)
Follow-up duration (m) Mean: 56 Mean: 48 0.323
Persistence/Recurrence N= 23 (17%) N= 54 (41%) <0.001
Mortality rate N= 3 (2%) N=8 (6%) 0.159
Disease related mortality N=1(0.8%) N=7 (5%) 0.031

Table 1: Demographic and tumor data low and high risk patients 1998-2010.
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for high and low risk patients was significantly lower for patients with
undectable Tg level compared to patients with detectable Tg level (10%
vs. 63% for low risk patients ( p<0.001) and 10% vs. 73% (p<0.001)
for high risk patients. Recurrence rate for patients with undetectable
Tg measurement within the year was therefore identical between high
and low risk patients (p=0.928). The recurrence rate for patients with
detectable Tg level within the year of follow-up was also not statistically
different between low and high risk patients (p=0.408).

Recurrences during further follow up in patients with
undetectable Tg within the first year of follow-up

When analyzing the recurrences that occurred during further
follow-up (longer than 12 months after initial treatment) of the patients
with undetectable Tg levels within 12 months, the recurrence rate for
low and high risk patients was 2%. The NPV of an undetectable Tg level
for recurrence after one year was 0.97 in both low and high risk patients
(Table 2). Two high risk patients developed a recurrence during further
follow up, while initial stimulated Tg level was undetectable. Both
patients were suspected to have recurrent disease based on a rising
rhTSH-Tglevel. One patient was successfully treated with a therapeutic
activity of 7400 Mbq. The other patient was repeatedly treated, received
external radiotherapy and is not considered disease free up to date. Two
low risk patients also developed a recurrence during further follow-
up. One patient had rising stimulated Tg levels with palpable lymph
nodes in the neck, the other patient had noticed a gradual increase in
neck circumference. Low risk patients were treated successfully with
radioactive iodine, one patient was treated with an extra dose of 7400
MBq, the other patient was treated twicebefore considered disease free
(Table 3).

Discussion

There are several other studies confirming a high NPV of TSH-
stimulated Tg measurement [2,5,9-12]. Although our center uses a
different Tg measurement method, our results are consistent with
recent publications about this subject. When using the functional

Tg undetectable Tg elevated p-value
Persistence/Recurrence within the year

Low risk: 71% 52.7% P<0.001

High risk: 6% 66% P<0.001

Persistence/Recurrence within year

Low risk: 2.7% 10.5 % P=10.027
High risk: 3% 20.6% P=0.001

Table 2: Persistence/recurrence rates related to initial (rh) TSH stimulated Tg level
for low and high risk patients.

Undetectable Tg Detectable Tg

Recurrence > 1 year Low 2 2

risk

High risk 2 15

No recurrence > year 111 17

Low risk

High risk 67 48

Total Low risk 113 19

High risk 69 63

Low risk patients
Sens : 2/2=0.5
Spec:111/127=0.87
Sens = sensitivity
Spec= specificity

High risk patients
PPV: 2/19=0.11 Sens: 15/17=0.88  PPV: 15/63=0.24
NPV: 111/113=0.97 Spec: 67/115=0.58 NPV: 67/69=0.97
PPV= positive predictive value
NPV = negative predictive value

Table 3: Recurrent disease > 1 year related to (rh)TSH stimulated Tg after one
year.

sensitivity of our Tg method asa cut-off value, the negative predictive
value of TSH-stimulated Tg was 99% in our study. The high NPV was
also applicable to high risk patients. A recent report from Brassard et
al. also reports this high NPVin a large prospective cohort of over 700
patients [11]. Main difference with our study, besides the prospective
character of their study, is the Tg method used and the cut-off value,
which they calculated using ROC-curves, while we used the functional
sensitivity of our test as a cut-off value. With the results of our study
as an addendum to the previous reports it seems that no matter which
Tg measurement is used, as long as it is a sensitive method, in low and
high risk patients with undetectable TSH-stimulated Tg levels 9 to 12
months after treatment, the risk of recurrence is very low (~2%). This
is confirmed by the results of Tuttle et al. [5] who found response to
therapy to be a better predictor for recurrence than initial risk staging
based on tumor size and lymph node involvement. Therefore, as also
proposed by Brassard et al. [12]. TSH-stimulated Tg determination
may be avoided, resulting in lower costs of follow-up and possibly
enhanced quality of life for DTC patients. Although recurrences are
infrequent in the group of patients with undetectable TSH-stimulated
Tg, recurrences do occur in approximately 2% of these patients. In
our study these patients were diagnosed with recurrent disease based
on physical examination, ultrasound, TSH-stimulated Tg or other
imaging studies. Suspicion of recurrence was never based upon rising
Tg levels on Levo-thyroxine therapy. This could possibly be explained
by the higher sensitivity of TSH-stimulated Tg measurement and
therefore early detection of recurrence. It is questionable whether
this early detection of recurrences with TSH-stimulated Tg has an
influence on survival rate, because most recurrences were small foci of
disease mostly located in the neck. Although there have been several
studies investigating the predictive value of low Tg values during the
follow-up of DTC patients, results have not yet been incorporated
into a consensus statement or a new guideline for the follow-up. The
last European consensus protocol for the follow-up of patients with
DTC has been published in 2006 and its advice is comparable with
the recommendations of the American guideline [10] The American
guideline, published in 2009 advises annual physical examination
and Tg measurement on Levo-thyroxine therapy (Tg-on) for low risk
patients with no evidence of disease after one year (based on TSH
stimulated Tg measurement, physical examination and ultrasound)
[12]. The obvious advantages of Tg0 on measurements are that they
are easily performed, cheap and less invasive for the individual patient.
After several years of additional research of the prognostic value of
Tg measurements and the recurrence rate in DTC patients it seems
sensible to incorporate the results of these studies into a new guideline
specific for the follow-up of all DTC patients. Basically, we propose (in
concordance with Tuttle et al.) a re-staging after 9-12 months based
on response to therapy. Excellent responders, with a very low chance
of recurrent disease could possibly be monitored less rigidly. Overall
results of this less strict regime could result in lower costs for the health
care system and advances in quality of life for the DTC patient. Possibly
the general follow-up could be regulated by a general practitioner with
specialist follow-up by referral.

References

1. Schlumberger M, Baudin E (1998) Serum thyroglobulin determination in the
follow-up of patients with differentiated thyroid carcinoma. Eur J Endocrinol
138: 249-252.

2. Baudin E, Do Cao C, Cailleux AF, Leboulleux S, Travagli JP, et al. (2003)
Positive predictive value of serum thyroglobulin levels, measured during the
first year of follow-up after thyroid hormone withdrawal, in thyroid cancer
patients. J Clin Endocrinol Metab 88: 1107-1111

Thyroid Disorders Ther
ISSN: 2167-7948 JTDT, an open access journal

Volume 3 ¢ Issue 2 + 1000149


http://www.ncbi.nlm.nih.gov/pubmed/9539294
http://www.ncbi.nlm.nih.gov/pubmed/9539294
http://www.ncbi.nlm.nih.gov/pubmed/9539294
http://www.ncbi.nlm.nih.gov/pubmed/12629092
http://www.ncbi.nlm.nih.gov/pubmed/12629092
http://www.ncbi.nlm.nih.gov/pubmed/12629092
http://www.ncbi.nlm.nih.gov/pubmed/12629092

Citation: de Meer SGA, Vriens MR, Valk GD, Borel Rinkes IHM, de Keizer B (2014) High Negative Predictive Value (NPV) of Undetectable
TSH Stimulated Tgfor Disease Recurrence in both Low and High Risk Differentiated Thyroid Cancer. Thyroid Disorders Ther 3: 149.

doi:10.4172/2167-7948.1000149

Page 5 of 5

Castagna MG, Brilli L, Pilli T, Montanaro A, Cipri C, et al. (2008) Limited value
of repeat recombinant human thyrotropin (rhTSH)-stimulated thyroglobulin
testing in differentiated thyroid carcinoma patients with previous negative
rhTSH-stimulated thyroglobulin and undetectable basal serum thyroglobulin
levels. J Clin Endocrinol Metab 93: 76-81

Kloos RT, Mazzaferri EL (2005) A single recombinant human thyrotropin-
stimulated serum thyroglobulin measurement predicts differentiated thyroid
carcinoma metastases three to five years later. J Clin Endocrinol Metab 90:
5047-5057.

. Tuttle RM, Tala H, Shah J, Leboeuf R, Ghossein R, et al. (2010) Estimating
risk of recurrence in differentiated thyroid cancer after total thyroidectomy
and radioactive iodine remnant ablation: using response to therapy variables
to modify the initial risk estimates predicted by the new American Thyroid
Association staging system. Thyroid 20: 1341-1349.

Hirsch D, Ginat M, Levy S, Benbassat C, Weinstein R, et al. (2009) lliness
perception in patients with differentiated epithelial cell thyroid cancer. Thyroid
19: 459-465.

. Edge S, Byrd DR, Compton CC, Fritz AG, Greene FL et al. (2010) AJCC cancer
staging manual. (7thedn). Springer, New York.

Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JW, et al. (2006) European
consensus for the management of patients with differentiated thyroid carcinoma
of the follicular epithelium. Eur J Endocrinol 154: 787-803.

Pacini F, Molinaro E, Castagna MG, Agate L, Elisei R, et al. (2003)
Recombinant human thyrotropin-stimulated serum thyroglobulin combined with
neck ultrasonography has the highest sensitivity in monitoring differentiated
thyroid carcinoma. J Clin Endocrinol Metab 88: 3668-3673.

. Mazzaferri EL, Robbins RJ, Spencer CA, Braverman LE, Pacini F, et al. (2003)

A consensus report of the role of serum thyroglobulin as a monitoring method
for low-risk patients with papillary thyroid carcinoma. J Clin Endocrinol Metab
88: 1433-1441.

. American Thyroid Association (ATA) Guidelines Taskforce on Thyroid Nodules

and Differentiated Thyroid Cancer, Cooper DS, Doherty GM, Haugen BR,
Kloos RT, et al. (2009) Revised American Thyroid Association management
guidelines for patients with thyroid nodules and differentiated thyroid cancer.
Thyroid 19: 1167-1214.

. Brassard M, Borget |, Edet-Sanson A, Giraudet AL, Mundler O, et al. (2011)

Long-term follow-up of patients with papillary and follicular thyroid cancer: a
prospective study on 715 patients. J Clin Endocrinol Metab 96: 1352-1359.

Thyroid Disorders Ther
ISSN: 2167-7948 JTDT, an open access journal

Volume 3 ¢ Issue 2 + 1000149


http://www.ncbi.nlm.nih.gov/pubmed/17971424
http://www.ncbi.nlm.nih.gov/pubmed/17971424
http://www.ncbi.nlm.nih.gov/pubmed/17971424
http://www.ncbi.nlm.nih.gov/pubmed/17971424
http://www.ncbi.nlm.nih.gov/pubmed/17971424
http://www.ncbi.nlm.nih.gov/pubmed/15972576
http://www.ncbi.nlm.nih.gov/pubmed/15972576
http://www.ncbi.nlm.nih.gov/pubmed/15972576
http://www.ncbi.nlm.nih.gov/pubmed/15972576
http://www.ncbi.nlm.nih.gov/pubmed/21034228
http://www.ncbi.nlm.nih.gov/pubmed/21034228
http://www.ncbi.nlm.nih.gov/pubmed/21034228
http://www.ncbi.nlm.nih.gov/pubmed/21034228
http://www.ncbi.nlm.nih.gov/pubmed/21034228
http://www.ncbi.nlm.nih.gov/pubmed/19415995
http://www.ncbi.nlm.nih.gov/pubmed/19415995
http://www.ncbi.nlm.nih.gov/pubmed/19415995
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDEQFjAB&url=http%3A%2F%2Fwww.springer.com%2Fcda%2Fcontent...884400-FM.pdf%3FSGWID%3D0-0-45-808398-0&ei=kIg6U7mlOYWQrgf0_oCwCQ&usg=AFQjCNHDHxH8d3z70-GIbBShtcRPk84iSQ&bvm=bv.63934634,d.bmk&cad=rja
http://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&ved=0CDEQFjAB&url=http%3A%2F%2Fwww.springer.com%2Fcda%2Fcontent...884400-FM.pdf%3FSGWID%3D0-0-45-808398-0&ei=kIg6U7mlOYWQrgf0_oCwCQ&usg=AFQjCNHDHxH8d3z70-GIbBShtcRPk84iSQ&bvm=bv.63934634,d.bmk&cad=rja
http://www.ncbi.nlm.nih.gov/pubmed/16728537
http://www.ncbi.nlm.nih.gov/pubmed/16728537
http://www.ncbi.nlm.nih.gov/pubmed/16728537
http://www.ncbi.nlm.nih.gov/pubmed/12915653
http://www.ncbi.nlm.nih.gov/pubmed/12915653
http://www.ncbi.nlm.nih.gov/pubmed/12915653
http://www.ncbi.nlm.nih.gov/pubmed/12915653
http://www.ncbi.nlm.nih.gov/pubmed/12679418
http://www.ncbi.nlm.nih.gov/pubmed/12679418
http://www.ncbi.nlm.nih.gov/pubmed/12679418
http://www.ncbi.nlm.nih.gov/pubmed/12679418
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/19860577
http://www.ncbi.nlm.nih.gov/pubmed/21389143
http://www.ncbi.nlm.nih.gov/pubmed/21389143
http://www.ncbi.nlm.nih.gov/pubmed/21389143

	Title
	Corresponding author
	Abstract
	Keywords
	Introduction
	Patients and Methods 
	Laboratory analysis 
	Follow-up 
	Persistent/recurrent disease 
	Statistical analysis 

	Results
	Flow chart 
	Recurrent/persistent disease 
	Persistence/recurrence rate related to the value of the TSH stimulated Tg level within one year 
	Recurrences during further follow up in patients with undetectable Tg within the first year of follo

	Discussion
	Chart 1
	Table 1
	Table 2
	Table 3
	References

