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Context: Medullary thyroid carcinoma (MTC) is diagnosed only after thyroidectomy in approxi-
mately 10–15% of cases. This delay in diagnosis can have adverse consequences such as missing
underlying pheochromocytoma or hyperparathyroidism in unrecognized multiple endocrine neo-
plasia type 2 and choosing a suboptimal extent of surgery. Barriers to accurate preoperative di-
agnosis and management strategies after the discovery of occult MTC are reviewed.

Evidence Acquisition: We reviewed PubMed (1975-September 2010) using the search terms med-
ullary carcinoma, calcitonin, multinodular goiter, Graves’ disease, calcium/diagnostic use, and
pentagastrin/diagnostic use.

Evidence Synthesis: The combined prevalence of occult MTC in thyroidectomy series is approxi-
mately 0.3%. Routine calcitonin measurement in goiter patients identifies C-cell hyperplasia as well
as MTC. Challenges include interpreting intermediate values and unavailability of pentagastrin
stimulation testing in the United States. Early studies have begun to identify appropriate cutoff
values for calcium-stimulated calcitonin. For management of incidentally discovered MTC, we
highlight the role of early measurement of calcitonin and carcinoembryonic antigen, RET testing,
and comprehensive neck ultrasound exam to direct further imaging, completion thyroidectomy,
and lymph node dissection.

Conclusions: Occult MTC is an uncommon, but clinically significant entity. If calcium stimulation
testing cutoff data become well-validated, calcitonin screening would likely become more widely
accepted in the diagnostic work-up for thyroid nodules in the United States. Among patients with
incidental MTC, those with persistently elevated serum calcitonin levels, positive RET test, or nodal
disease are good candidates for completion thyroidectomy and lymph node dissection in selected
cases, whereas patients with undetectable calcitonin, negative RET testing, and no sonographic
abnormalities often may be watched conservatively. (J Clin Endocrinol Metab 96: 1237–1245, 2011)

Medullary thyroid cancer (MTC) is an uncommon
thyroid tumor accounting for approximately

3% of thyroid cancer diagnoses. In the majority of
cases, the preoperative diagnosis is secure, based on the
results of thyroid fine-needle aspiration (FNA), serum
calcitonin level, and RET protooncogene testing. In ap-
proximately 10 –15% of cases, diagnosis of MTC is
made only after thyroidectomy. This delay can have
several adverse consequences. A rare but critical con-

sequence is the risk of missing pheochromocytoma in
the setting of occult multiple endocrine neoplasia type
2 (MEN 2). Undiagnosed hyperparathyroidism also is
potentially consequential. A more common problem is
the underutilization of imaging and a suboptimal extent
of surgery when the diagnosis of MTC is not made pre-
operatively. The main focus of this review is to examine
factors associated with incidental discovery of MTC,
including barriers to more accurate preoperative diag-
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nosis. A second focus is to review management choices
once an incidental MTC diagnosis has been made. The
scope of this review includes two scenarios: 1) thyroid-
ectomy performed for another indication that was
confirmed at surgical pathology with previously unsus-
pected MTC also present; and 2) thyroidectomy per-
formed for an indication that was not confirmed at sur-
gical pathology; instead unsuspected MTC was present.

Preoperatively Diagnosed MTC:
Management Overview

MTC, in distinction from differentiated thyroid cancer
(DTC), originates from calcitonin-producing parafol-
licular C cells of the thyroid, believed to be derived from
embryological neural crest. Once MTC is suspected
clinically, the initial biochemical, genetic, and preop-
erative imaging work-ups are also distinctive. Surgical
decision-making in known MTC patients takes into ac-
count all of these factors. For example, preoperative
identification of a germline RET mutation (seen in the
25% of MTC patients with MEN 2) triggers a clinical
evaluation for pheochromocytoma and hyperparathy-
roidism and raises the potential for bilobar involvement
in the thyroid as well as early nodal metastasis, depend-
ing on the specific RET mutation site (1). Failure to
appreciate a clinically occult pheochromocytoma can
result in a hypertensive crisis during surgery or after
exposure to certain drugs, with significant mortality (2,
3). Appropriate �-blockade and pheochromocytoma re-
section should certainly precede surgical management
of MTC to avoid intraoperative complications (4).

In the 2009 American Thyroid Association (ATA)
guidelines for the surgical management of known MTC,
the extent of calcitonin preoperative elevation guides
the selection of preoperative imaging studies, which in
turn influence the extent of surgery (4). A majority of
guideline authors agreed to a consensus view that spo-
radic MTC in adults should be treated, at a minimum,
with total thyroidectomy and central node dissection
(4 – 6). In the consensus ATA view, ipsilateral level II–V
dissection is best justified by suspicious lymph nodes on
examination, ultrasound, or other imaging or intraop-
erative findings (4). A prophylactic approach to ipsi-
lateral neck dissection is favored by some authors be-
cause the incidence of lateral node metastases in
macroscopic MTC is roughly 80% (6). A recent study by
Machens and Dralle (7) correlated basal and stimulated
calcitonin levels with primary tumor size and lymph
node involvement in a large cohort of 291 patients. Sub-
jects who proved to have no lymph node involvement
had a mean calcitonin value of 559 pg/ml [95% confi-

dence interval (CI), 309 – 809] and a mean primary tu-
mor size of 9.6 mm (95% CI, 8.1–11.2). Thus, the over-
whelming majority of patients with a calcitonin level
greater than 809 or a tumor diameter greater than 11.2
mm had nodal involvement. These authors advocate a
central and bilateral modified neck dissection when pre-
operative basal calcitonin levels are greater than 200
pg/ml (7). Although leading centers disagree on the ap-
propriate risk:benefit ratio of prophylactic neck dissec-
tions, a strong consensus exists to actively detect and, in
most cases, to resect involved nodes (see Ref. 8 for
discussion).

Clinical Setting of Incidentally Discovered
MTC

Incidentally discovered MTC can occur after thyroidec-
tomy performed for a variety of other indications. Al-
though routine application of FNA has reduced the use of
thyroidectomy for nonmalignant disease in the United
States compared with 30 yr ago, thyroidectomy is still
common for nodular goiter and less common for Graves’
disease and toxic adenoma. This setting will be discussed
later in this section. A second setting contributing to occult
MTC is cytologically indeterminate nodules, including
suspected follicular neoplasms and atypical cells of uncer-
tain significance. Approximately 1–2% of such cases
prove to be MTC at thyroidectomy (9). A third setting is
patients with clear-cut cancer on FNA, in whom the di-
agnosis of MTC is not suspected or confirmed on cyto-
pathology. Occasionally, these tumors are classified as
poorly differentiated, anaplastic, or undifferentiated on
FNA. A fourth setting for incidentally discovered MTC is
patients undergoing surgery for known DTC. In the U.S.
Surveillance, Epidemiology and End Results (SEER) da-
tabase (1973–2002), 2.8% of MTC patients had concur-
rent PTC or FTC on surgical pathology, although many of
the DTCs were incidentally discovered microcarcinomas
in the setting of known MTC (10). A higher prevalence of
mixed MTC and PTC in thyroidectomy specimens was seen
in a retrospective study of 196 consecutive cases of MTC; of
these, 27 (13.8%) were found to have coincidental micro-
scopic PTC. No association was found between the presence
of microscopic PTC and overall outcome of MTC (11). A
smaller study by Kim et al. (12) found a 19% prevalence of
coincidental PTC in their MTC series.

The prevalence of MTC in nodular goiter can be esti-
mated from several prospective and retrospective series,
some of which incorporate routine calcitonin testing in
evaluation of these patients. For series with more than 100
patients, MTC prevalence ranges from 0.1 to 1.3%. The
composite prevalence of MTC is 0.31% across 15,992
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patients in 12 series (Table 1). Although a case-enrichment
bias is possible in the patients selected for surgery by cri-
teria including calcitonin testing in some series, the rea-
sonably consistent results across several studies point to a
low-level but readily detectable prevalence of MTC in pa-
tients presenting with multinodular thyroid disease.

The coincidence of Graves’ disease with thyroid carci-
noma is relatively uncommon. The majority of carcinomas
that have been associated with Graves’ disease are either
papillary or follicular. Occult MTC in Graves’ disease is
extremely rare; one large study reported a single case in
3112 thyroidectomies for Graves’ disease (13).

Recently, a systematic review of 24 autopsy series by
Valle and Kloos (14) reported a prevalence of 0.14% of
occult MTC in unselected autopsies. As the authors note,
this prevalence may be an underestimate because of the
variability between the series in terms of slice thickness,
calcitonin immunostaining, and extent of the pathological
exam of the thyroid (14). Whereas autopsy series report a
very low prevalence of undiagnosed MTC, patients un-
dergoing thyroidectomy for nodular thyroid disease have
a rate that appears to be somewhat higher, as summarized
in Table 1. Potentially, some conditions leading to follic-
ular epithelial nodules may also predispose patients to
C-cell proliferation. Nonhereditary CCH (C-cell hyper-
plasia) is more common than occult MTC in surgical series
of nodular goiter and may be associated with a variety of
thyroid and nonthyroidal conditions. Substantial overlap
between CCH and MTC in subjects with modest calci-
tonin elevations complicates the routineapplicationof cal-
citonin testing in nodular goiter patients.

Improving the Rate of Preoperative
Diagnosis of MTC: Role of History,
Ultrasound, FNA, and Calcitonin Testing

To reduce the rate of MTC cases diagnosed postopera-
tively, a diagnostic strategy is needed to use historical
clues, plus findings from ultrasound, FNA, and the ap-
propriate use of calcitonin testing. In a small fraction of
MTC cases, familial inheritance is occult but discoverable.
Thus, in 5–6% of cases, a germline RET mutation is pres-
ent even when the family history is initially judged nega-
tive (15). Subsequent genetic testing typically reveals the
presence of less penetrant RET mutations, such as those
with ATA risk levels A and B (4). Very careful attention to
family history is sometimes useful in detecting these situ-
ations, including an appreciation of when the family his-
tory has low information content due to small family size,
early death, or lack of contact with biological parents and
sibs. In addition to family history, the presence of systemic
symptoms pointing to MTC can be informative—espe-
cially diarrhea, flushing, and bone pain. In data from Ke-
bebew et al. (16), 10% of MTC patients had such systemic
symptoms at presentation, usually in the setting of wide-
spread metastatic disease.

Two recent studies compared preoperative thyroid ul-
trasonographic findings of MTC and PTC. Kim et al. (17)
found no difference between the two groups in size, echo-
genicity, or calcifications, but found that nodules with
histologically confirmed MTC tended to be more ovoid
than did PTC nodules, which followed a “more tall than
wide” pattern on ultrasound. Lee et al. (18) found that
nodules with MTC tended to be slightly larger than those
with PTC and more often had cystic changes. The presence
of microcalcifications and echogenicity was comparable
in the two diseases (18). Coarse calcifications may be more
prevalent in MTC. Real-time ultrasound elastography has
shown promise as an emerging technique in differentiating
benign from malignant nodules based on a computed elas-
tic modulus value (19). This technique can be adapted to
allow real-time analysis of individual nodules within a
multinodular goiter, although experience in diagnosing
MTC is currently very limited (20).

There is controversy regarding the sensitivity of FNA
for MTC; the diagnostic accuracy of the technique may
vary widely in clinical practice. A German study reported
that the accuracy of diagnosing MTC by FNA was 89% by
experienced cytopathologists; furthermore, in 98.9% of
patients, the cytopathology findings indicated a need for
thyroidectomy (21). Combined data for the three largest
cytopathology series with surgical ascertainment indicate
that 79% of the patients had FNA positive for MTC, and
96% indicated some form of thyroid neoplasm prompting

TABLE 1. Incidence of occult MTC in postsurgical
multinodular goiter specimens

First author
(Ref.) Year

Total no. of
thyroid specimens

No. of occult
MTC (%)

Atli (44) 2006 815 3 (0.4)
Bertazzo (45) 1981 917 1 (0.1)
Cerci (46) 2007 294 1 (0.3)
Costante (47)a 2007 5,817 15 (0.26)
Fernando (48) 2009 32 1 (3.1)
Gandolfi (49) 2004 81 0 (0.0)
Hahm (31)a 2001 1,448 10 (0.6)
Niccoli (25)a 1997 1,167 16 (1.3)
Pelizzo (50) 1996 539 2 (0.3)
Pezzolla (51) 2010 1,507 0 (0.0)
Rieu (29)a 1995 469 1 (0.2)
Tezelman (52) 2009 1,695b 0 (0.0)
Tezelman (52) 2009 1,211c 1 (0.08)
Surgical total 15,992 51 (0.31)

a Studies with routine calcitonin screening.
b Bilateral subtotal thyroidectomy.
c Total or near-total thyroidectomy.
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surgery (Table 2). A shortcoming of these studies is that
patients lacking surgical ascertainment were lost to anal-
ysis, making a true sensitivity very difficult to estimate.
Additional studies that examined the accuracy of FNA in
detecting any thyroid malignancy have estimated that the
sensitivity of FNA ranges from 66–97% and specificity
ranges from 75–93% (22–24). In contrast, several Euro-
pean studies focusing on patients with nodular goiter and
employing routine calcitonin testing and extensive surgi-
cal ascertainment indicate a sensitivity of FNA for MTC of
only 30–50% (25, 26). Variation in sensitivity has been
attributed to inconsistent use of calcitonin immunohisto-
chemistry, difficulty in recognizing typical and variant
MTC cytomorphology, and especially problems stem-
ming from multiplicity of nodules and the challenges of
selecting appropriate nodules for FNA (25, 26).

Given the limitations of history and ultrasound clues to
MTC and the potential shortcomings of FNA, preopera-
tive diagnosis can be difficult. An example of a case of
missed preoperative diagnosis of MTC is illustrated in Fig.
1. In this instance, the complex cystic character of the
MTC tumor was associated with a nondiagnostic FNA,
and surgery was performed after the patient complained of
dysphagia.

Calcitonin Testing: Controversies and
Potential Resolution

Routinemeasurementof serumcalcitonin toscreenforMTC
in patients with a known thyroid nodule or multinodular
goiter is not standard practice in the United States and has
been an area of controversy. The 2009 revised ATA guide-
lines for thyroid nodules and DTC, although recognizing a
positive cost-effectiveness analysis for calcitonin testing in
this setting (27),“cannotrecommendeither fororagainst the
routinemeasurementofserumcalcitonin”(28).Cooperetal.
(28) noted that prevalence of microscopic MTC or CCH of
uncertain clinical significance clouds the interpretation of
calcitonin as a screening test. Several European and Asian
studies have illustrated how routine calcitonin measurement
can complement FNA in detecting MTC in nodular goiter
patients. In these studies, elevated basal and pentagastrin-

stimulated calcitonin levels at appropriate cutoff values have
a positive predictive value of greater than 50% in diagnosing
MTC preoperatively (29). A study by Elisei et al. (26) con-
cluded that outcomes were improved in patients who were
screened prospectively with calcitonin measurements to de-
tect occultMTCbeforeundergoing thyroidectomyforanother
indication, compared with a historical MTC control group,
largely composed of incidentally discovered cases. The Euro-
pean Thyroid Association recommends routine measurement
of serum calcitonin in the evaluation of patients undergoing
thyroidectomy for multinodular goiter (30).

The controversy regarding calcitonin testing in nodular
goiter patients stems in part from the unavailability of
pentagastrin in the United States, difficulty in assigning
appropriate calcitonin cut-points, and unclear cost-effec-
tiveness. The prospective screening programs cited above
used pentagastrin-stimulated calcitonin levels to increase
the specificity of the preoperative diagnosis, and most of
their recommendations are based on the combination of
elevated basal and stimulated calcitonin levels. There is
variability among the recommended basal calcitonin cut-
points to elect stimulation testing and to choose surgery
after stimulation testing. However, most centers agree that
a basal calcitonin value of greater than 100 pg/ml is highly
suggestive of MTC (25, 29, 31–33). Although many of the
screening studies used calcitonin two-site radioimmuno-
metric assays, a two-site automated chemiluminescent as-
say system is now more widely employed both in the
United States and in some European countries, making it
somewhat difficult to extrapolate from older values.

A perennial challenge is to determine whether a given
elevated calcitonin value signifies CCH or MTC. Al-
though CCH is known to be a preneoplastic condition in
patients with MEN 2, its significance remains unclear out-
side of this genetic setting. In prospective screening stud-
ies, approximately 50% of the cases with calcitonin levels
between 20 and 100 pg/ml were found to have CCH post-
operatively and not MTC (25, 29, 31, 32). The problem of
specificity for MTC is clearly illustrated by data from
Hahm et al. (31). In this study, 3.9% of nodular goiter
patients had basal calcitonin levels above the 99th per-
centile for normal subjects. Thus, calcitonin elevation

TABLE 2. Reported accuracy of FNA in detecting MTC

Author

Total MTC cases
on surgical
pathology

Cases with correct
MTC diagnosis
preoperatively
(incidence %)

Cases with nonbenign
cytopathology leading

to surgery
(incidence %)

Cases with benign
cytopathology
preoperatively
(incidence %)

Chang (53) 34 28 (82) 6 (17) 0 (0)
Papaparaskeva (21) 91 81 (89) 9 (10) 1 (1)
Bugalho (54) 67 42 (63) 19 (28) 6 (9)
Overall 192 151 (79) 34 (17) 7 (3)
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appeared to be 4-fold more prevalent in goiter patients
than in normal subjects. Of the 56 patients with basal
calcitonin elevation out of a total of 1448 with nodular
goiter, 10 MTC cases were identified at surgery (six
tumors greater than 1 cm), with 46 patients having no
evidence of the disease. Significantly, all proven MTC
cases had a pentagastrin-stimulated calcitonin level
greater than 100, whereas only two of 22 non-MTC
cases had such a value (31).

Gender-specific cutoff values have recently been pro-
posed to improve the accuracy of basal and pentagastrin-
stimulated calcitonin levels to predict occult MTC (34).
Machens et al. (34) compared 26 goiter patients who
proved to have occult MTC with 74 who proved to have
sporadic CCH. For women, a basal value of 20 pg/ml or
greater had a positive predictive value for MTC of 88%.
A comparable predictive value for men required a basal
calcitonin of 80 pg/ml or greater (34). Pentagastrin-stim-
ulated values greater than 250 pg/ml in women and 500
pg/ml in men were highly predictive of MTC rather than
CCH (34). Nonhereditary CCH has been associated with
PTC and lymphocytic thyroiditis. Serum calcitonin can
also be elevated in a variety of systemic conditions includ-
ing chronic renal insufficiency, patients taking proton
pump inhibitors with hypergastrinemia, critical illness,

and smoking, and in patients with neuroendo-
crine tumors of the lung, pancreas, and pros-
tate (4, 35).

Calcium-stimulated calcitonin is a potentially
attractive alternative to calcitonin testing. Doyle
et al. (36) compared basal, calcium-stimulated,
and pentagastrin-stimulated calcitonin values in
normal subjects. The 95th percentile basal value
was 5 pg/ml in normal males and 5.7 pg/ml in
females. The 95th percentile peak value 2 min
after calcium stimulation was 95.4 pg/ml in men
and 90.2 pg/ml in women, compared with 37.8
and 26.2 pg/ml, respectively, for pentagastrin
(36). Preliminary data for calcium-stimulated
calcitonin in the settings of nodular goiter and
MTC have been reported by Colombo et al. (37).
Multinodular goiter patients without MTC had
peak calcium-stimulated calcitonin levels up to
2-fold greater than normals (calcium-stimulated
calcitonin range, 98–184 pg/ml, vs. pentagas-
trin-stimulated range, 21–86 pg/ml) (37). Very
few patients with small MTC in the setting of
nodular goiter were included in this preliminary
report, and patients with low-level persistent
MTC exhibited some overlap with benign multi-
nodular goiter patients (37). The encouraging
early results of Doyle et al. (36) and of Colombo
et al. (37) show that calcium is a well-tolerated,

potent calcitonin secretagogue and that normal ranges are
needed for nodular goiter patients compared with normal
subjects, and in comparison with patients with early MTC.
Calcium-stimulated calcitonin appears to be promising as a
means to further evaluate nodular goiter patients with mod-
erate basal calcitonin elevations.

A study by Cheung et al. (27) evaluated the cost-effec-
tiveness of routine calcitonin measurements in patients
undergoing evaluation for a thyroid nodule. The study
compared target populations with a thyroid nodule and
undergoing screening based on standard ATA guidelines
or ATA guidelines plus a basal calcitonin measurement. A
cutoff basal value for surgical intervention was set at 50
pg/ml, with no provision for stimulation testing. Assuming
a seemingly optimistic specificity of calcitonin testing for
MTC of 98% at this cutoff value, the analysis indicated
that routine measurement of serum calcitonin would cost
$11,793 per life years saved, translating to an additional
113,000 life years for a 5.3% increase in cost. Cost-effec-
tiveness increased with younger age and larger nodules.
However, at such a low cutoff basal value, cases of CCH
and microscopic MTC will be captured at higher fre-
quency than clinically significant MTC; thus, the cost per
life years saved may be underestimated in this analysis.

FIG. 1. A, Transverse view of left thyroid lobe obtained at time of ultrasound-
guided FNA of a 4.9 � 2.3 � 3.4-cm complex cystic nodule of a 36-yr-old female.
The central cystic portion of the complex nodule is seen, along with a posterior solid
portion (arrow). FNA cytopathology demonstrated scant cellularity with few groups
of follicular cells and blood, but overall, the specimen was inadequate. The patient
underwent left hemithyroidectomy for compressive dysphagia; surgical pathology
revealed a 2.9-cm, partially cystic MTC on a background of nodular hyperplasia. B,
Surgical section low-power view, showing cystic medullary thyroid cancer with a
fragment of hyperplastic normal thyroid (top) (hematoxylin and eosin). C, Higher
power view. D, Calcitonin immunohistochemistry revealing dense homogeneous
reactivity. The postoperative calcitonin was undetectable, and CEA was 2.6. RET-
protooncogene testing was negative for exons 10, 11, and 13–16. Completion
thyroidectomy was deferred, and serum calcitonin, CEA, and neck ultrasound have
remained normal through 3-yr follow-up.
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Adjunctive approaches to FNA
Other modalities also have some potential to improve

the preoperative diagnosis of MTC. To increase the sen-
sitivity of FNA in the diagnosis of MTC, two studies have
examined the use of RT-PCR to amplify calcitonin cDNA
from samples obtained via aspiration of a nodule or lymph
node. In these small-scale series, calcitonin by RT-PCR
was claimed to be 100% sensitive and specific for confir-
mation of the diagnosis of MTC (38, 39). Clearly, both
this technique and calcitonin concentration in aspirate
fluid are still susceptible to sampling and nodule multi-
plicity issues. As novel systemic approaches to detection,
circulating tumor cells can be detected in known MTC
patients, and very low abundance circulating tumor-
derived mutant DNA has been assayed in several cancer
types using advanced technology such as BEAMing
(single-molecule PCR on microparticles in water-oil
emulsion) (40), although such techniques appear un-
likely to supplant calcitonin testing.

Diagnostic Strategy for Occult MTC

Consistent with the above literature review, our prac-
tice is to recommend basal calcitonin testing for thyroid
nodule patients with increased risk of MTC, including
those with a family history of MTC, with a diagnosis of
hyperparathyroidism or pheochromocytoma, or symp-
toms of flushing or diarrhea. We also consider calci-
tonin testing in patients with FNA results suspicious for
malignancy that lack typical features of papillary or
follicular neoplasms, and in patients with a metastatic
pattern typical of MTC. On the other hand, patients
with benign FNA results from a solitary nodule are
rarely offered calcitonin testing. If the basal calcitonin
level is greater than 80 pg/ml in males or at a lower
threshold in females, we generally offer total thyroid-
ectomy, including central neck dissection in patients
with marked calcitonin elevation. Ipsilateral neck dis-
section is considered, based on preoperative neck ultra-
sound and other imaging. Patients with basal calcitonin
levels between 20 and 80 pg/ml may undergo calcium
stimulation following the Doyle protocol, although cut-
offs for patients with nodular goiter are currently under
investigation. If well-validated, such data could provide
a basis to recommend routine calcitonin testing in U.S.
nodular goiter patients. Our current approach if the
basal calcitonin is elevated but below 20 pg/ml and there
is no hereditary disease is to follow patients conserva-
tively with ultrasound and basal calcitonin, considering
surgery for progressive calcitonin rise or suspicious ul-
trasound or FNA findings during follow-up.

Evaluation after Diagnosis of Occult MTC

Once the diagnosis of occult MTC is made postopera-
tively, ATA guidelines recommend the measurement of the
serum markers calcitonin and carcinoembryonic antigen
(CEA). RET protooncogene testing is also recommended
in all of these patients, as well as a neck ultrasound (4). The
timing of the calcitonin and CEA test is relevant. In our
practice, we obtain these markers as soon as the diagnosis
of occult MTC is suspected to have some gauge of the
degree of preoperative calcitonin elevation. Calcitonin
levels decline progressively and variably after surgery,
with some patients not reaching a nadir for up to 8 to 12
wk or longer. We also obtain nadir values at that point,
useful in determining a calcitonin doubling time after ap-
proximately four measurements. If the calcitonin value
exceeds 400 pg/ml, patients are considered for additional
imaging, including neck computed tomography (CT) or
magnetic resource imaging (MRI), chest CT, liver protocol
abdominal MRI, and bone imaging, following ATA con-
sensus guidelines (4). As noted above, a positive RET test
result would provide critical risk information regarding
concurrent pheochromocytoma and hyperparathyroid-
ism, bilobar involvement in the thyroid, and disease risk in
first-degree relatives. In MTC patients with a negative
family history for the disease, the estimated risk of familial
involvement is approximately 5–6% (15).

Treatment of Occult MTC

Including both sporadic and familial cases, approximately
13% of MTCs are bilobar in U.S. SEER data. In a multi-
variate analysis, patients with MTC who underwent lo-
bectomy had poorer survival than patients who under-
went total or subtotal thyroidectomy, regardless of the
extent of nodal dissection (10). However, it seems unlikely
that calcitonin- and RET-negative patients with a sono-
graphically normal contralateral lobe would be signifi-
cantly disadvantaged by a watchful waiting approach, as
opposed to completion thyroidectomy. Our approach to
the treatment of occult MTC follows current ATA guide-
lines. Patients initially treated with hemithyroidectomy
who have unifocal intrathyroidal sporadic MTC with no
CCH, negative surgical margins, and no suspicion for per-
sistent disease on neck ultrasound may be considered for
additional surgery or for follow-up if the basal serum cal-
citonin is undetectable. Patients with a persistent elevated
calcitonin should undergo additional testing and therapy.
Often this includes further imaging, completion thyroid-
ectomy, and central node dissection, plus ipsilateral nodal
dissection if warranted by ultrasound or FNA. Patients
with positive RET tests also are offered completion thy-
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roidectomy and consideration for neck dissection, based
on a higher prevalence of bilobar disease in MEN 2.

Outcome

Currently, only limited outcomes data assess the impact of a
failed preoperative diagnosis of MTC. Whereas delay of
therapyforgreater than12months isaknownnegativeprog-
nostic factor for DTC (41), comparable data aren’t available
for MTC. Elisei et al. (26) compared the clinical course of 44
MTC patients identified through a calcitonin screening pro-
gram to 45 historical MTC cases, 96% of whom were only
diagnosed after surgery. The two patient populations were
treated in different eras, 1991–1998 and 1970–1990, re-
spectively. Patients identified in the screening program were
significantly more likely to have early-stage disease at diag-
nosis and had correspondingly better overall survival (26).
Clearly, however, the historical control population in this
study does not mimic contemporary MTC practice with re-
spect to modern diagnostic and surgical approaches, even
while sharing the property of infrequent screening calcitonin
testing with U.S. patients. Many, but not all, incidentally
discovered MTCs are small and confined to the thyroid
gland. For stage I MTC, overall survival is excellent, with a
very high likelihood of calcitonin normalization. In U.S.
SEER data, such patients had 10 yr survival greater than
95% (10). The presence of lymphadenopathy reduces the
chance of calcitonin normalization substantially, and 10-yr
survival is reduced to approximately 75% (42). Increasing
tumor size greatly increases the risk of lymph node metasta-
ses (43). For example, MTC tumors between 1 and 1.5 cm
(irrespective of surrounding goiter) have on average 7.5 af-
fected nodes (95% CI, 3.6–11.3) (7). On balance, the con-
sequences of a missed preoperative diagnosis of MEN 2 are
occasionally life-threatening, but a broader impact comes
from the subset of patients who have delayed diagnosis of
sporadic MTC leading to delayed and inadequate surgery.

Conclusion

Occult MTC is a rare entity, seen in approximately 0.3%
of patients with nodular goiter. Calcitonin testing is ap-
propriate for patients with increased risk of MTC based
upon history or atypical cytopathology. Significant basal
calcitonin elevations (�80 pg/ml in males or �20 pg/ml in
females) should prompt further evaluation or surgery.
Should valid cut-points for calcium-stimulated calcitonin
become available, routine calcitonin testing could become
a recommended adjunct to thyroid nodule evaluation in
the United States. When an incidental MTC is discovered,
thedecision topursue completion thyroidectomyandneck

dissection should depend on persistent calcitonin eleva-
tion, positive RET testing, or evidence of nodal disease on
imaging. In select cases lacking these findings, a conser-
vative approach may be reasonable.
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