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Abstract
One of the most discussed and controversial issue in the management of thyroid nodules is the need to perform a
routine measurement of serum Calcitonin (Ct) in all cases. The American Thyroid Association guidelines do not
recommend in favor or against this procedure since they retain that there are not enough evidences that it can
determine an advantage to the health outcomes of these patients. This is not the view of many European experts
who met in Lisbon in 2009 at the European Thyroid Association-Cancer Research Network meeting to discuss all
the still open controversial issues on the management of medullary thyroid cancer patients.
This paper is focused on the routine measurement of serum Ct in all patients with thyroid nodule(s): the evidences,
the rational and the benefits of this procedure are deeply analysed following the discussion that was done in
Lisbon. The conclusions reached at that time are reported in detail.
Introduction
In 2009 the European Thyroid Association endorsed the
American Thyroid association guidelines for the management of medullary thyroid cancer (MTC) affected patients
[1]. Although the majority of recommendations were absolutely sharable, some of them were matter of discussion
because the European experts on MTC had different perspectives. At the European Thyroid Association-Cancer
Research Network (ETA-CRN) Meeting held in Lisbon in
2009 an European Panel of Experts (EPE) discussed all
these issues and the present paper reports in particular the
EPE comments and perspectives related to the routine
measurement of serum calcitonin (Ct) in patients with
thyroid nodules.
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ATA recommendation 52: European comments
The ATA recommendation 52 of the guidelines for the
management of MTC patients defers the recommended
approach to thyroid nodules, including FNA and serum
Ct testing, to the ATA guideline that addresses thyroid
nodules [2]. On this regard, the recommendation 4 of the
ATA guidelines for the management of thyroid nodules
clearly states that the panel of American experts cannot
recommend either for or against the measurement of
serum Ct (recommendation rating: I). This level of rating
indicates that the evidence is insufficient to recommend
for or against because evidence is lacking that the intervention (i.e. serum Ct measurement in all thyroid
nodules) improves important health outcomes or the evidence is of poor quality or conflicting. However, recommendation 52 of the guidelines for MTC patients
management states that if a basal or stimulated serum Ct
level >100 pg/ml [equal to >100 ng/L] is obtained it
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should be interpreted as suspicious for MTC and further
evaluation and treatment should ensue (recommendation
rating: A). It is worth to note that this rate of recommendation is a very strong rate since the recommendation is
based on good evidence that the intervention can
improve important health outcomes since the evidence
includes consistent results from well-designed and wellconducted studies in representative populations. These
two recommendations appear rather conflicting and in
particular it is unclear how and why serum Ct should be
obtained if not performed inside the diagnostic work up
of a thyroid nodule.
At variance with the ATA view, the ETA consensus [3]
clearly states that the routine procedure of serum Ct
measurement should be applied in the work up of all
thyroid nodules since it is more sensitive than fine needle
aspiration cytology. It is clear that the European and
American views are opposite on the regard of this issue.
It is worth to note that in 2010, independently from the
ETA-CRN meeting in Lisbon discussion, a new document signed by the American Association of Clinical
Endocrinologists (AACE), by the Associazione Medici
Endocrinologici (AME) and by the European Thyroid
Association (ETA) was published which declared that
routine serum Ct may be useful, especially before surgery
and strongly recommended its measurement in certain
high-risk group [4].

Why is it important to measure serum Ct in
nodular goiter for the EPE?
The aim of the discussion in Lisbon was to better clarify
the clinical reasons and evidences to sustain the indication
to perform the serum Ct routine measurement in thyroid
nodules. There is no doubt that many studies demonstrated that routine measurement of serum Ct is the most
accurate diagnostic tool for the detection of MTC in
patients with thyroid nodules, even more sensitive than
cytology [5-11]. However, low-mild elevated values of
serum Ct can be either falsely positive for technical reasons [12-14] (Table 1) or for the presence of other rare
pathological settings (i.e other neuroendocrine tumors,
hyperparathyroidism, renal failure etc) [15] (Table 2).
To distinguish these situations, subjects with elevated
basal serum Ct should be submitted to a stimulation
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test which should clarify the origin of the detected Ct,
especially when the basal value is low-mild elevated (i.e.
between 10 and 100 pg/ml). The Ct deriving from MTC
usually increases 3-4 times above the basal value after stimulation while artifactual Ct values due to technical problems or serum Ct produced by non thyroid cells usually
do not increase after stimulation (Figure 1). Until few years
ago the Ct stimulation test was performed with the injection of pentagastrin (Pg) (Peptavlon, Nova Laboratories,
LTD, Leichester U,K 0.5 mg/kg ev) and this represented a
very important limit for American colleagues because Pg
was, and still is, unavailable in USA. Recently, it has been
clearly demonstrated that a similar and even stronger stimulation can be obtained with a rapid infusion of calcium
(2.3 mg/Kg of calcium ion or 25 mg/Kg of calcium gluconate) [16-19]. Thus, with the possibility to use calcium
infusion instead of pentagastrin this limit has been overcome but it is still unresolved the problem of the stimulated Ct operative cut-off. There are several studies in
which it has been attempted to clarify this issue [20-22].
However, while approaching this issue it is important to
take into account that also normal subjects can have a
positive response of serum Ct after stimulation but it never
increases over 60 pg/ml [ng/L][17], thus a stimulated Ct
between 60 and 100 pg/ml is a grey zone that deserves to
be monitored. Furthermore, the rate of increase should
also be considered and the clinicians should be aware that
only a 3-4 time increase of stimulated Ct with respect to
basal Ct should be considered as a positive response [23].
On this regard it is useful to say that these considerations
are valid for sporadic cases of suspected MTC while when
a hereditary case is under investigation any level of increase
of either basal or stimulated Ct should be considered as
positive [24].
Although the routine measurement of serum Ct in all
subjects with thyroid nodules is still controversial
[25,26], evidence has been provided that this approach
allows an early diagnosis and treatment, thus significantly improving the outcome of this potentially lethal
disease [27,28]. This evidence has been criticized by
American colleagues who strongly believe that the
serum Ct measurement identifies a lot of microMTC
clinically irrelevant [29]. Indeed, one of the aims of measuring serum Ct in all nodules is to early identify MTC

Table 1 Technical problems in serum Ct measurement
1. Serum not appropriately stored (i.e -20°C) may give false negative results
2. Very high values can give false negative results (Hook effect)
3. Some drugs, such as omeprazole, can stimulate Ct and produce false positive results*
4. Heterophylic antibodies may give false positive results*
5. Normal range should be calculated in each laboratory
6. Analytical and functional sensitivity of the assay should be verified in each laboratory
*no positive response to stimulation with either calcium or pentagastrin
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Table 2 Hypercalcitoninemia in pathological conditions
other than MTC
1.“Small cells” lung carcinoma*
2. Various neuroendocrine tumors*
3. Chronic renal failure *
4. Pernicious anemia*
5. Zollinger’s syndrome*
6. Pancreatitis*
7. Lymphocytic thyroiditis**
8. Micropapillary thyroid carcinoma**
*no positive response to either calcium or pentagastrin stimulation
** positive response to either calcium or pentagastrin usually due to C cell
hyperplasia

so it is conceivable that many MTC revealed by serum
Ct measurement are small [30], but it is still controversial if it is true that small MTC are always good tumors
[31]. Moreover, while an increase of incidence of small
papillary thyroid cancer has been clearly demonstrated
worldwide [32] it has never been demonstrated an
increase of microMTC neither after the introduction of
neck ultrasound nor in MTC series of institution adopting the Ct routine screening in thyroid nodules, which
was expected if this procedure was able to bring up the
hidden clinically inert microMTC.
Another very important reason to perform serum Ct
measurement before surgical treatment is that if this is not
done, unsuspected MTC can be unexpectedly found after
thyroid lobectomy or total thyroidectomy not followed by
central neck lymph node dissection that is the surgical
treatment to be performed by principle when a presurgical
diagnosis of MTC is available. When an incorrect surgical
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treatment has been already performed because the surgeon was unaware of the MTC diagnosis a personalized
follow up strategy should be identified case by case by
considering the serum Ct levels [33,34]. This situation is
virtually impossible to be encountered in countries where
the routine serum Ct measurement of all thyroid nodules
is performed since even small foci of MTC not visible at
neck ultrasound can be discovered by this strategy [5-8].
Last but not least is the problem of the cost-effectiveness
of this screening. European studies previously demonstrated that it is valuable [22,27] but, recently, also a USA
study revealed that routine Ct screening in patients with
nodular goiter appeared to be cost-effective and in particular its cost-effectiveness resulted comparable to colonoscopy, and mammography screening [35].

Conclusions
The conclusions of the EPE at the ETA-CRN meeting
were that nowadays we have enough evidences to recommend routine serum Ct measurement in all patients with
thyroid nodules. Moreover, it should be mandatory in all
thyroid nodules patients for whom surgery has been indicated to be sure to perform the appropriate surgical
treatment. However, some considerations should be
always taken into account such as: a) Basal serum Ct
measurement should never be performed in the absence
of thyroid nodules detectable by neck ultrasound;
b) Low-medium basal Ct needs to be further analysed by
“stimulation”; c) Other causes of increased basal Ct
should always be excluded; d) Basal Ct > 100 pg/ml must
be considered very suspicious of MTC; e) A stimulated
Ct < 60 pg/ml is compatible with normal response to

Figure 1 The pentagastrin stimulation test for serum calcitonin: Panel A) example of a positive stimulation test with an increase from 16 to 98 pg/ml
(6 times); panel B) example of a negative stimulation test with an increase from 16 to 28 (1.7 times). The broken line identifies the upper level of our
institutional normal range (i.e 10 pg/ml).
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stimulation; f) A stimulated Ct > 60 and < 100 pg/ml can
be taken under evaluation by repeating the test 6-12
months later; g) The level of increasing of stimulated Ct
with respect to the basal value is of great importance since
in MTC it is usually greater than 3-4 times the basal value.

Page 4 of 5

11.

12.

List of abbreviations
Ct: calcitonin; MTC: medullary thyroid carcinoma.

13.

Competing interests
No competing interests exist for me and my co-authors.

14.

Declarations
This article has been published as part of Thyroid Research Volume 6
Supplement 1, 2013: European comments on Medullary Thyroid Cancer
Management Guidelines of the American Thyroid Association. The full
contents of the supplement are available online at http://www.
thyroidresearchjournal.com/supplements/6/S1. Publication of this
supplement has been supported by the European Thyroid AssociationCancer Research Network.

15.

16.

17.

Published: 14 March 2013
References
1. American Thyroid Association Guidelines Task Force, Kloos RT, Eng C,
Evans DB, Francis GL, Gagel RF, Gharib H, Moley JF, Pacini F, Ringel MD,
Schlumberger M, Wells SA Jr: Medullary thyroid cancer: management
guidelines of the American Thyroid Association. Thyroid 2009,
19(6):565-612.
2. American Thyroid Association (ATA) Guidelines Taskforce on Thyroid
Nodules and Differentiated Tyroid Cancer, Cooper DS, Doherty GM,
Haugen BR, Kloos RT, Lee SL, Mandel SJ, Mazzaferri EL, McIver B, Pacini F,
Schlumberger M, Sherman SI, Steward DL, Tuttle RM: Revised American
Thyroid Association management guidelines for patients with thyroid
nodules and differentiated thyroid cancer. Thyroid 2009, 19(11):1167-214.
3. Pacini F, Schlumberger M, Dralle H, Elisei R, Smit JW, European Thyroid
Cancer Taskforce: European consensus for the management of patients
with differentiated thyroid carcinoma of the follicular epithelium. Eur
J Endocrinol 2006, 154(6):787-803.
4. Gharib H, Papini E, Paschke R, Duick DS, Valcavi R, Hegedüs L, Vitti P, AACE/
AME/ETA Task Force on Thyroid Nodules: American Association of Clinical
Endocrinologists, Associazione Medici Endocrinologi, and European
Thyroid Association medical guidelines for clinical practice for the
diagnosis and management of thyroid nodules: executive summary of
recommendations. J Endocrinol Invest 2010, 33(5 Suppl):51-6.
5. Pacini F, Fontanelli M, Fugazzola L, Elisei R, Romei C, Di Coscio G, Miccoli P,
Pinchera A: Routine measurement of serum calcitonin in nodular thyroid
diseases allows the preoperative diagnosis of unsuspected sporadic
medullary thyroid carcinoma. J Clin Endocrinol Metab 1994, 78(4):826-9.
6. Rieu M, Lame MC, Richard A, Lissak B, Sambort B, Vuong-Ngoc P, Berrod JL,
Fombeur JP: Prevalence of sporadic medullary thyroid carcinoma: the
importance of routine measurement of serum calcitonin in the
diagnostic evaluation of thyroid nodules. Clin Endocrinol (Oxf) 1995,
42(5):453-60.
7. Niccoli P, Wion-Barbot N, Caron P, Henry JF, de Micco C, Saint Andre JP,
Bigorgne JC, Modigliani E, Conte-Devolx B: Interest of routine
measurement of serum calcitonin: study in a large series of
thyroidectomized patients. The French Medullary Study Group. J Clin
Endocrinol Metab 1997, 82(2):338-41.
8. Vierhapper H, Raber W, Bieglmayer C, Kaserer K, Weinhäusl A, Niederle B:
Routine measurement of plasma calcitonin in nodular thyroid diseases. J
Clin Endocrinol Metab 1997, 82(5):1589-93.
9. Kaserer K, Scheuba C, Neuhold N, Weinhäusel A, Vierhapper H, Haas OA,
Niederle B: C-cell hyperplasia and medullary thyroid carcinoma in
patients routinely screened for serum calcitonin. Am J Surg Pathol 1998,
22(6):722-8.
10. Ozgen AG, Hamulu F, Bayraktar F, Yilmaz C, Tüzün M, Yetkin E, Tunçyürek M,
Kabalak T: Evaluation of routine basal serum calcitonin measurement for

18.

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

early diagnosis of medullary thyroid carcinoma in seven hundred
seventy-three patients with nodular goiter. Thyroid 1999, 9(6):579-82.
Hahm JR, Lee MS, Min YK, Lee MK, Kim KW, Nam SJ, Yang JH, Chung JH:
Routine measurement of serum calcitonin is useful for early detection of
medullary thyroid carcinoma in patients with nodular thyroid diseases.
Thyroid 2001, 11(1):73-80.
Bieglmayer C, Scheuba C, Niederle B, Flores J, Vierhapper H: Screening for
medullary thyroid carcinoma: experience with different immunoassays
for human calcitonin. Wien Klin Wochenschr 2002, 114(7):267-73.
Tommasi M, Brocchi A, Cappellini A, Raspanti S, Mannelli M: False serum
calcitonin high levels using a non-competitive two-site IRMA.
J Endocrinol Invest 2001, 24(5):356-60.
Giovanella L, Suriano S: Spurious hypercalcitoninemia and heterophilic
antibodies in patients with thyroid nodules. Head Neck 2011, 33(1):95-7.
Toledo SP, Lourenço DM Jr, Santos MA, Tavares MR, Toledo RA, CorreiaDeur JE: Hypercalcitoninemia is not pathognomonic of medullary thyroid
carcinoma. Clinics (Sao Paulo) 2009, 64(7):699-706.
Doyle P, Düren C, Nerlich K, Verburg FA, Grelle I, Jahn H, Fassnacht M,
Mäder U, Reiners C, Luster M: Potency and tolerance of calcitonin
stimulation with high-dose calcium versus pentagastrin in normal
adults. J Clin Endocrinol Metab 2009, 94(8):2970-4.
Barbot N, Calmettes C, Schuffenecker I, Saint-André JP, Franc B, Rohmer V,
Jallet P, Bigorgne JC: Pentagastrin stimulation test and early diagnosis of
medullary thyroid carcinoma using an immunoradiometric assay of
calcitonin: comparison with genetic screening in hereditary medullary
thyroid carcinoma. J Clin Endocrinol Metab 1994, 78(1):114-20.
Samaan NA, Castillo S, Schultz PN, Khalil KG, Johnston DA: Serum calcitonin
after pentagastrin stimulation in patients with bronchogenic and breast
cancer compared to that in patients with medullary thyroid carcinoma.
J Clin Endocrinol Metab 1980, 51(2):237-41.
Colombo C, Verga U, Mian C, Ferrero S, Perrino M, Vicentini L, Dazzi D,
Opocher G, Pelizzo MR, Beck-Peccoz P, Fugazzola L: Comparison of
calcium and pentagastrin tests for the diagnosis and follow-up of
medullary thyroid cancer. J Clin Endocrinol Metab 2012, 97(3):905-13.
Costante G, Meringolo D, Durante C, Bianchi D, Nocera M, Tumino S,
Crocetti U, Attard M, Maranghi M, Torlontano M, Filetti S: Predictive value
of serum calcitonin levels for preoperative diagnosis of medullary
thyroid carcinoma in a cohort of 5817 consecutive patients with thyroid
nodules. J Clin Endocrinol Metab 2007, 92(2):450-5.
Milone F, Ramundo V, Chiofalo MG, Severino R, Paciolla I, Pezzullo L,
Lombardi G, Colao A, Faggiano A: Predictive value of pentagastrin test for
preoperative differential diagnosis between C-cell hyperplasia and
medullary thyroid carcinoma in patients with moderately elevated basal
calcitonin levels. Clin Endocrinol (Oxf) 2010, 73(1):85-8.
Verga U, Ferrero S, Vicentini L, Brambilla T, Cirello V, Muzza M, BeckPeccoz P, Fugazzola L: Histopathological and molecular studies in
patients with goiter and hypercalcitoninemia: reactive or neoplastic
C-cell hyperplasia? Endocr Relat Cancer 2007, 14(2):393-403.
Elisei R: Routine serum calcitonin measurement in the evaluation of
thyroid nodules. Best Pract Res Clin Endocrinol Metab 2008, 22(6):941-53.
Elisei R, Romei C, Renzini G, Bottici V, Cosci B, Molinaro E, Agate L,
Cappagli V, Miccoli P, Berti P, Faviana P, Ugolini C, Basolo F, Vitti P,
Pinchera A: The timing of total thyroidectomy in RET gene mutation
carriers could be personalized and safely planned on the basis of serum
calcitonin: 18 years experience at one single center. J Clin Endocrinol
Metab 2012, 97(2):426-35.
Hodak SP, Burman KD: The calcitonin conundrum–is it time for routine
measurement of serum calcitonin in patients with thyroid nodules?
J Clin Endocrinol Metab 2004, 89(2):511-4.
Deftos LJ: Should serum calcitonin be routinely measured in patients
with thyroid nodules–will the law answer before endocrinologists do?
J Clin Endocrinol Metab 2004, 89(9):4768-9, author reply 4769-70.
Elisei R, Bottici V, Luchetti F, Di Coscio G, Romei C, Grasso L, Miccoli P,
Iacconi P, Basolo F, Pinchera A, Pacini F: Impact of routine measurement
of serum calcitonin on the diagnosis and outcome of medullary thyroid
cancer: experience in 10,864 patients with nodular thyroid disorders.
J Clin Endocrinol Metab 2004, 89(1):163-8.
Vierhapper H, Niederle B, Bieglmayer C, Kaserer K, Baumgartner-Parzer S:
Early diagnosis and curative therapy of medullary thyroid carcinoma by
routine measurement of serum calcitonin in patients with thyroid
disorders. Thyroid 2005, 15(11):1267-72.

Elisei and Romei Thyroid Research 2013, 6(Suppl 1):S2
http://www.thyroidresearchjournal.com/content/6/S1/S2

Page 5 of 5

29. Valle LA, Kloos RT: The prevalence of occult medullary thyroid carcinoma
at autopsy. J Clin Endocrinol Metab 2011, 96(1):E109-13.
30. Pacini F: Screening of thyroid nodules by serum calcitonin
measurements: why not? Thyroid 2012, 22(1):103.
31. Pillarisetty VG, Katz SC, Ghossein RA, Tuttle RM, Shaha AR: Micromedullary
thyroid cancer: how micro is truly micro? Ann Surg Oncol 2009,
16(10):2875-81.
32. Davies L, Welch HG: Increasing incidence of thyroid cancer in the United
States, 1973-2002. JAMA 2006, 295(18):2164-7.
33. Ahmed SR, Ball DW: Clinical review: Incidentally discovered medullary
thyroid cancer: diagnostic strategies and treatment. J Clin Endocrinol
Metab 2011, 96(5):1237-45.
34. Raffel A, Cupisti K, Krausch M, Wolf A, Schulte KM, Röher HD: Incidentally
found medullary thyroid cancer: treatment rationale for small tumors.
World J Surg 2004, 28(4):397-401.
35. Cheung K, Roman SA, Wang TS, Walker HD, Sosa JA: Calcitonin
Measurement in the Evaluation of Thyroid Nodules in the United States:
A Cost-effectiveness and Decision Analysis. J Clin Endocrinol Metab 2008,
93(6):2173-80.
doi:10.1186/1756-6614-6-S1-S2
Cite this article as: Elisei and Romei: Calcitonin estimation in patients
with nodular goiter and its significance for early detection of MTC:
european comments to the guidelines of the American Thyroid
Association. Thyroid Research 2013 6(Suppl 1):S2.

Submit your next manuscript to BioMed Central
and take full advantage of:
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at
www.biomedcentral.com/submit

