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Thyroglobulin (Tg) measurements are the mainstay of the
follow-up of patients with differentiated thyroid cancer.
Reports of patients with a negative 131I whole-body scan
(WBS) and positive Tg are common. Much less common
are reports of patients with a positive 131I scan and negative
stimulated Tg levels.

In this issue of the European Journal of Nuclear
Medicine and Molecular Imaging, Park and colleagues [1]
report a retrospective analysis of 824 consecutive patients
with differentiated thyroid cancer who received 131I
treatment, either in the postsurgical ablation setting or as
repeat therapy for various reasons. They found that 52
patients (6.3%) had negative serum Tg levels despite the
presence of residual/recurrent thyroid cancer, identified by
therapeutic 131I WBS. The disease was localized to cervical
or mediastinal lymph nodes in the majority of patients, but
seven patients had distant metastases to the lungs or bones.
The authors excluded from the study those patients with
high titres of anti-Tg antibodies (Tg Abs), as well as those

in whom TSH levels in the hypothyroid state were lower
than 30 mIU/l. Tg measurements were reassessed using
several kits so as to verify that Tg negativity is not due to
technical problems.

Park et al. [1] considered as negative a stimulated serum
Tg level of ≤2 ng/ml with a Tg Ab level of <100 U/ml.
Although recent Tg diagnostic tests may have much better
sensitivity [2], the cut-off chosen by the authors (2 ng/ml
after thyroid hormone withdrawal) is an appropriate trade-
off between sensitivity and specificity for the detection of
recurrent disease [3]. For patients submitted to rhTSH
stimulation, a more appropriate Tg threshold would be
1 ng/ml [3]. As for Tg Abs, the cut-off of 100 U/ml for
patient exclusion may seem more arbitrary. Some authors
[4] consider that Tg measurements are not reliable in
patients with detectable Tg Abs, regardless of the level.

Among the 52 patients with suspicious 131I foci and
negative Tg, many were identified in the setting of
postsurgical 131I ablation WBS. Thus, the study by Park
et al. [1] points to the importance of postsurgical 131I
ablation. A limitation of the study is that in the majority of
patients no guided biopsy of 131I foci was obtained. So one
cannot formally exclude the possibility that some of these
patients may have had residual noncancerous thyroid tissue
located outside the thyroid bed, for example substernal
goitre or ectopic foci along the thyroglossal duct [5].

Postoperative 131I therapy is currently widely recom-
mended as adjuvant therapy in patients with differentiated
thyroid cancer, especially in high-risk patients [6, 7].
Ablation allows the discovery of metastatic foci at an early
stage, improves the sensitivity and specificity of Tg
measurements during follow-up and probably reduces the
recurrence rate by killing occult micrometastases and
clusters of cancer cells too small to be detected by modern
gamma cameras [6, 7].
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It has been shown that Tg levels before ablation may
have a prognostic value for the risk of metastatic disease [8,
9]. However, one important message of the study by Park et
al. [1] is that Tg levels cannot be used to decide whether
postsurgical ablation should be performed or not. This is in
agreement with other data showing that the number of
patients with lung or bone metastases can be discovered
during 131I ablation even in the presence of low or
nonsuspicious Tg levels and negative radiological studies
[10–12]. At this stage, a complete remission can be
obtained using a limited number of 131I courses; hence the
importance in clinical practice of not relying on Tg alone.
In the present study by Park et al. [1], after repeated
treatment with 131I, metastatic disease, mostly in lymph
nodes, disappeared in 70.2% of Tg-negative patients, was
ameliorated in 8.5% and remained stable in 21.3%. No
patient experienced progression. This confirms that 131I is a
highly effective therapy in iodine-avid metastases.

One factor that has helped adjuvant 131I therapy gain
wide acceptance is its relative safety. Lacrimal and salivary
gland damage is usually transient and is almost never a
serious problem [7]. Rubino et al. [13] have estimated an
excess absolute risk of 0.8 leukaemia cases per GBq of 131I
and 105 person-years of follow-up. Based on this estimate,
in a group of 100 patients having received an ablation
activity of 100 mCi and followed-up for 10 years, 0.03
cases of leukaemia would be expected. Moreover, it should
be noted that these estimates were obtained by extrapola-
tion from much higher activities (>22 GBq; 600 mCi) that
are used for the treatment of patients with lung and/or bone
metastases (sometimes in association with external beam
radiotherapy); no increase in leukaemia has been reported
for the usual ablation doses. Considering the excess in solid
cancers, and the type of tumours concerned, the data are
highly divergent in the literature. Some authors [13] have
reported a link between 131I therapy and some solid
cancers, which has not been confirmed by other studies
[14].

The study by Park et al. [1] underlines the limitations of
basing follow-up solely on Tg measurements. In 15–20% of
patients, Tg results are unexploitable due to the presence
of Tg Abs [4, 15]. Low Tg levels in the presence of residual
thyroid cancer tissue may be found if the tumour burden is
small [16], if the cancer is aggressive or poorly differen-
tiated with a low Tg secretion capacity [17], or if the
circulating Tg is a form variant that has reduced recognition
by routine radioimmunoassays [17].

Since Tg cannot safely be used as a single marker for
residual disease, a major issue would be how to verify that
a patient is free of residual disease 4 to 6 months after total
thyroidectomy and 131I ablation. Neck ultrasonography
(with additional guided fine-needle biopsy and/or aspiration
for Tg measurement) now plays an important role in the

follow-up of patients with differentiated thyroid cancer.
Therefore, it would have been interesting to know the
results of neck ultrasonography in the population described
by Park et al. [1]. The complementary role of nuclear
imaging should not be minimized [18]. This is particularly
important in high-risk patients (such as patients of any age
with T4 tumours, but also patients older than 45 years with
T3 tumours, lymph node metastases with extracapsular
extension, or aggressive histology subtypes). These patients
still require nuclear imaging as part of the first follow-up
examination after ablation, which can be done using either
131I or 123I isotopes coupled to WBS and SPECT-CT, or the
positron emitter 124I with PET-CT. Alternatively, the use of
a second therapy dose of 131I, coupled to a posttherapy
scan, may also be justified in the management of high-risk
patients. Finally, the role of 18F-FDG PET-CT in high-risk
patients with elevated Tg levels has been underlined by
many authors [19].

In conclusion, low levels of Tg should not be used to
indicate that 131I ablation should not be performed.
Moreover, the limitation of Tg as a single marker for
follow-up calls for the use of complementary diagnostic
tools. The role of nuclear medicine modalities should not be
minimized, especially in high-risk patients.

References

1. Park EK, Chung JK, Lim IH, Park DJ, Lee DS, Lee MC, et al.
Recurrent/metastatic thyroid carcinomas false negative for serum
thyroglobulin but positive by posttherapy I-131 whole body scans.
Eur J Nucl Med Mol Imaging 2008; [Epub ahead of print].
doi:10.1007/s00259-008-0912-0

2. Smallridge RC, Meek SE, Morgan MA, Gates GS, Fox TP, Grebe
S, et al. Monitoring thyroglobulin in a sensitive immunoassay has
comparable sensitivity to recombinant human tsh-stimulated
thyroglobulin in follow-up of thyroid cancer patients. J Clin
Endocrinol Metab 2007;92:82–7.

3. Mazzaferri EL, Robbins RJ, Spencer CA, Braverman LE, Pacini
F, Wartofsky L. 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
2003;88:1433–41.

4. Spencer CA. Challenges of serum thyroglobulin (Tg) measure-
ment in the presence of Tg autoantibodies. J Clin Endocrinol
Metab 2004;89:3702–4.

5. Zanotti-Fregonara P, Hindié E, Keller I, Calzada-Nocaudie M,
Devaux JY. Scintigraphic visualization of glossal thyroid tissue
during the follow-up of thyroid cancer patients. Clin Nucl Med
2007;32:911–4.

6. Pacini F, Schlumberger M, Harmer C, Berg GG, Cohen O, Duntas
L. Post-surgical use of radioiodine (131I) in patients with
papillary and follicular thyroid cancer and the issue of remnant
ablation: a consensus report. Eur J Endocrinol 2005;153:651–9.

7. Mazzaferri EL, Kloos RT. Clinical review 128: current approaches
to primary therapy for papillary and follicular thyroid cancer. J
Clin Endocrinol Metab 2001;86:1447–63.

8. Ronga G, Filesi M, Ventroni G, Vestri AR, Signore A. Value of
the first serum thyroglobulin level after total thyroidectomy for the

170 Eur J Nucl Med Mol Imaging (2009) 36:169–171

http://dx.doi.org/10.1007/s00259-008-0912-0


diagnosis of metastases from differentiated thyroid carcinoma. Eur
J Nucl Med 1999;26:1448–52.

9. Toubeau M, Touzery C, Arveux P, Chaplain G, Vaillant G,
Berriolo A. 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;45:988–94.

10. Casara D, Rubello D, Saladini G, Masarotto G, Favero A, Girelli
ME, et al. Different features of pulmonary metastases in
differentiated thyroid cancer: natural history and multivariate
statistical analysis of prognostic variables. J Nucl Med
1993;34:1626–31.

11. Hindié E, Mellière D, Lange F, Hallaj I, de Labriolle-Vaylet C,
Jeanguillaume C. Functioning pulmonary metastases of thyroid
cancer: does radioiodine influence the prognosis? Eur J Nucl Med
Mol Imaging 2003;30:974–81.

12. Hindié E, Zanotti-Fregonara P, Keller I, Duron F, Devaux JY,
Calzada-Nocaudie M. Bone metastases of differentiated thyroid
cancer: impact of early 131I-based detection on outcome. Endocr
Relat Cancer 2007;14:799–807.

13. Rubino C, de Vathaire F, Dottorini ME, Hall P, Schvartz C,
Couette JE. Second primary malignancies in thyroid cancer
patients. Br J Cancer 2003;89:1638–44.

14. Brown AP, Chen J, Hitchcock YJ, Szabo A, Shrieve DC, Tward
JD. The risk of second primary malignancies up to three decades
after the treatment of differentiated thyroid cancer. J Clin
Endocrinol Metab 2008;93:504–15.

15. 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;33:1478–80.

16. Bachelot A, Cailleux AF, Klain M, Baudin E, Ricard M, Bellon
N. Relationship between tumor burden and serum thyroglobulin
level in patients with papillary and follicular thyroid carcinoma.
Thyroid 2002;12:707–11.

17. Brendel AJ, Lambert B, Guyot M, Jeandot R, Dubourg H, Roger
P. Low levels of serum thyroglobulin after withdrawal of thyroid
suppression therapy in the follow up of differentiated thyroid
carcinoma. Eur J Nucl Med 1990;16:35–8.

18. Zanotti-Fregonara P, Khoury A, Duron F, Keller I, Christin-Maître
S, Kiffel T. Which thyroid cancer patients need periodic
stimulation tests? Eur J Nucl Med Mol Imaging 2007;34:541–6.

19. Leboulleux S, Schroeder PR, Schlumberger M, Ladenson PW.
The role of PET in follow-up of patients treated for differentiated
epithelial thyroid cancers. Nat Clin Pract Endocrinol Metab
2007;3:112–21.

Eur J Nucl Med Mol Imaging (2009) 36:169–171 171


	A low thyroglobulin level cannot be used to avoid adjuvant 131I therapy after thyroidectomy for thyroid carcinoma
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


