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Marked Hypercalcitoninemia without Medullary Thyroid Carcinoma: A Case Report
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ABSTRACT

This case report investigates the diagnostic difficulties associated with
persistently elevated calcitonin levels in a patient with nodular thyroid
disease, where biochemical evidence strongly indicated medullary
thyroid carcinoma (MTC), yet histopathological analysis ultimately
identified benign nodular hyperplasia with C cell activation.

We describe a 35-year-old male with hypothyroidism who exhibited
persistently elevated serum calcitonin levels (35-47 ng/L). The
diagnostic assessment comprised thyroid autoantibody panels, high-
resolution ultrasound, serial fine-needle aspiration cytology (FNAC)
with calcitonin washout measurements, a calcium stimulation test,
and genetic testing for RET proto-oncogene mutations. The patient
then had a total thyroidectomy and removal of the central lymph
nodes.

The preoperative workup showed that the levels of anti-thyroglobulin
and anti-thyroid peroxidase antibodies were very high, and the TSH
level was also high (8.1 mIU/L). An ultrasound revealed two iso- to
hypoechoic nodules and several cervical lymph nodes that appeared
suspicious. FNAC results differed among samples: some were Bethesda
II-111, while others were non-diagnostic. One nodule had a calcitonin
washout level of 92 ng/L. The calcium stimulation test yielded a robust
positive response, with peak calcitonin levels surpassing 500 ng/L
(579 ng/L at 2 minutes). The genetic test for RET mutations came back
negative. Following total thyroidectomy, histopathology confirmed
nodular hyperplasia without evidence of MTC and all resected lymph
nodes showed only reactive changes. After surgery, serum calcitonin
levels returned to normal.

This case demonstrates that a combination of moderately elevated
basal calcitonin levels, a positive calcitonin washout from FNAC,
and a strong response to calcium stimulation—exceeding recently

Oz

Bu olgu sunumu, noddler tiroid hastaligi olan bir hastada biyokimyasal
bulgularin mediller tiroid karsinomunu (MTK) glgli bir sekilde
isaret etmesine karsin histopatolojik analizin sonugta benign nodiler
hiperplazi ve C hiicre aktivasyonunu tanimladigi, persistan yliksek
kalsitonin dizeyleriyle iligkili tanisal zorluklari incelemektedir.

Persistan yiiksek serum kalsitonin dizeyleri (35-47 ng/L) sergileyen
hipotiroidili 35 yasinda bir erkek hastayr tanimliyoruz. Tanisal
degerlendirme, tiroid otoantikor panelleri, yiksek ¢oziinurlukli
ultrasonografi, seri ince igne aspirasyon sitolojisi (iiAS) ve yikama
sivisinda kalsitonin 6lgim, kalsiyum stimUlasyon testi ve RET proto-
onkogen mutasyonlari igin genetik testten olusmaktaydi. Hastaya
ardindan total tiroidektomi ve santral lenf nodlarinin gikarilmasi
uygulandi.

Preoperatif degerlendirme, anti-tiroglobulin ve anti-tiroid peroksidaz
antikor duzeylerinin olduk¢a yiksek oldugunu ve TSH dlzeyinin
de yuksek (8,1 mlIU/L) oldugunu gosterdi. Ultrasonografi, iki adet
izo-hipoekoik nodil ve supheli goriinen birkag servikal lenf nodu
ortaya koydu. 1iAS sonuclari her &érnekte farklilik gdsterdi; bazilari
Bethesda Il ile Il arasinda degerlendirilirken bazilari tanisal olarak
degerlendirilemedi. Bir nodilde yikama kalsitonin diizeyi 92 ng/L idi.
Kalsiyum stimilasyon testi glgli bir pozitif yanit verdi; pik kalsitonin
dlzeyleri 500 ng/LUyi asti (2. dakikada 579 ng/L). RET mutasyonlarina
yonelik genetik test negatif sonuglandi. Total tiroidektomi sonrasinda
histopatoloji, MTK bulgusu olmaksizin nodiler hiperplaziyi dogruladi
ve ¢ikarilan tim lenf nodlarinda yalnizca reaktif degisiklikler izlendi.
Cerrahi sonrasinda serum kalsitonin dizeyleri normale déndd.

Buolgu, orta derecede yiiksek bazal kalsitonin diizeyleri, [iAS elde edilen
pozitif yikama kalsitonin sonucu ve yakin tarihte 6nerilen cinsiyete 6zgl
esik degerlerini asan giigli bir kalsiyum stimilasyon yanitinin bir arada
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ABSTRACT

suggested sex-specific thresholds—does not conclusively indicate
MTC. Nodular hyperplasia with functional C cell activation can
closely resemble the biochemical profile of medullary carcinoma.
Our results demonstrate the importance of integrating biochemical,
cytological, and histopathological data to avoid overly aggressive
surgery. Reporting these cases helps to improve diagnostic thresholds
and shows that a careful, step-by-step approach is needed to evaluate
hypercalcitoninemia, particularly in distinguishing between nodular
hyperplasia and medullary carcinoma.

Keywords: Thyroid calcitonin, C-cell

Hashimoto’s disease

neoplasms, hyperplasia,
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bulunmasinin MTK kesin olarak géstermedigini ortaya koymaktadir.
Fonksiyonel C hiicre aktivasyonu ile birlikte goriilen noddiler hiperplazi,
mediller karsinomun biyokimyasal profilini yakindan taklit edebilir.
Bulgularimiz, asin agresif cerrahiden kaginmak igin biyokimyasal,
sitolojik ve histopatolojik verilerin butlinlestiriimesinin ne denli
onemli oldugunu gostermektedir. Bu tlr olgularin raporlanmasi,
tanisal esik degerlerin iyilestiriimesine katki saglamakta ve ozellikle
noduler hiperplazi ile mediiller karsinom arasinda ayrim yapilmasinda
hiperkalsitoninemiyi degerlendirmek igin dikkatli, adim adim ilerleyen
bir yaklagimin gerekliligini vurgulamaktadir.

Anahtar Sozciikler: Tiroid neoplazileri, kalsitonin, C-hiicre hiperplazisi,
Hashimoto hastaligi

INTRODUCTION

Calcitonin is a peptide hormone made up of 32 amino acids
that is released by the parafollicular C-cells in the thyroid gland
(1). Calcitonin is a sensitive and specific biomarker for medullary
thyroid carcinoma (MTC), and the number of C-cells in the blood
directly reflects their number in the body (2,3). Elevated calcitonin
levels are typically associated with malignancy, but nonmalignant
such as C-cell hyperplasia (CCH), chronic thyroiditis, renal
insufficiency, neuroendocrine tumors, and certain medications can
also cause hypercalcitoninemia (4-6).

MTCis uncommon, making up only 2—3% of thyroid cancersin women
and 4-5% in men (7). Its prevalence among patients with nodular
thyroid disease has been reported to range from 0.3% to 1.4% (8,9).
Some people have suggested that patients with thyroid nodules
should have their serum calcitonin levels monitored regularly, but
the cost-effectiveness of this strategy remains uncertain because
MTC is rare and false-positive results can occur (9-12). In Europe,
guidelines generally recommend that calcitonin levels be measured
in patients with nodular thyroid disease. The American Thyroid
Association, on the other hand, does not take a position (2,13).
Assay interference, heterophilic antibodies, or natural factors like
sex, age, and smoking (6,14-18) can all cause calcitonin levels to be
falsely high. Furthermore, only 10—-40% of individuals with both high
basal calcitonin levels and thyroid nodules are eventually diagnosed
with MTC (6,9). This gray area between normal and abnormal values
makes it difficult to establish clear cutoff points. Basal calcitonin
levels over 100 pg/mL are generally considered indicative of the need
for surgery (2). However, levels below this threshold often require
additional testing, such as immunocytochemistry, measurement of
calcitonin in fine-needle aspiration washout fluid, or stimulation
tests with pentagastrin or calcium (11,19-21).

CCH has been documented in conjunction with Hashimoto thyroiditis
and multinodular goiter. Histologically, CCH is characterized by an
elevated C cell density (>40 cells/cm?) or by the presence of multiple
microscopic foci, each exceeding 50 C-cell per field. Hereditary CCH
is thought to represent a precancerous stage of MTC, but there have
also been reports of sporadic cases that did not progress to cancer
(22-24).

Beyond the classical MTC framework, high calcitonin levels in
nodular thyroid disease may result from benign C-cell activity,
assay interference, or systemic factors such as medications and

other comorbid conditions. If calcitonin levels return to normal
after surgery and there is no histopathological evidence of MTC,
the hormone excess likely originated from nodular thyroid tissue
containing hyperplastic or functionally active C-cells. Such cases
underscore the importance of combining biochemical markers
with histopathological findings to avoid misclassification and
unnecessarily aggressive management (25).

This case provides an opportunity to examine the broader context
of the differential diagnosis of hypercalcitoninemia. It emphasizes
the need for careful interpretation of calcitonin dynamics, strict
adherence to assay methods, and a step-by-step diagnostic algorithm
to avoid overtreatment of patients with nodular thyroid disease.

CASE PRESENTATION

A 35-year-old male patient was referred for testing because his
serum calcitonin levels were consistently elevated. His medical
history was otherwise unremarkable, with no family history of
thyroid malignancy, chronic comorbidities, or alcohol or tobacco
use. He was taking 50 mcg/day of levothyroxine for hypothyroidism.

Laboratory tests performed before surgery showed serum calcitonin
levels ranging from 35 to 47 ng/L (normal range for men is less
than 10 ng/L). The thyroid autoantibodies were positive. The anti-
thyroglobulin (anti-TG) antibody was 596 IU/mL (reference: <115 IU/
mL), and the anti-thyroid peroxidase (anti-TPO) antibody was 286
IU/mL (reference: <35 IU/mL). The thyroid-stimulating hormone
level was elevated at 8.1 mlIU/L (normal range: 0.4-4.0 mlU/L).
Prolactin was 10 ng/mL (normal range: 4-15 ng/mL), which is within
the normal range. The reference range for serum calcium is 8.5-10.5
mg/dL, and for gastrin is 0-100 pg/mL. The levels of catecholamine
metabolites in the plasma were normal.

Thyroid ultrasound showed two iso-hypoechoic nodules: one in the
right upper lobe, measuring 7 x 7 x 9.5 mm, and the other in the
left lower lobe, measuring 5 x 6 x 7 mm. Some cervical lymph nodes
were found in the central and lateral compartments. They ranged in
size from 4 to 13 mm; some had a poorly defined echogenic hilum,
which made them suspicious but not diagnostic for cancer.

Fine needle aspiration cytology (FNAC) was conducted on several
occasions. The right upper nodule contained inflammatory infiltrates
composed predominantly of lymphocytes and lacked thyrocytes in
July 2024. There was no calcitonin washout. In September 2024,
the same nodule was classified as benign follicular nodular disease
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(Bethesda Il), again without calcitonin washout. In November 2024,
FNAC from the right upper nodule was non-diagnostic, but calcitonin
washout was high at 92 ng/L. A second aspiration of the right upper
lateral nodule did not yield useful information, and the calcitonin
washout was less than 0.5 ng/L. FNAC of the left lower nodule
showed a follicular lesion of unknown significance (Bethesda Ill) and
a calcitonin washout of less than 0.5 ng/L.

Subsequently, provocative testing was performed. The omeprazole
stimulation test was negative (Table 1). A calcium stimulation test showed
a marked increase in serum calcitonin to levels exceeding 500 ng/L (Table
1). No evidence of the RET proto-oncogene by the genetic test.

Based on these results, a multidisciplinary tumor board suggested
surgery. In December 2024, the patient had a total thyroidectomy
and dissection of both central lymph nodes.

Histopathological analysis indicated nodular hyperplasia of the
thyroid gland, with no signs of MTC. All examined lymph nodes
exhibited reactive alterations without evidence of metastatic
infiltration. After surgery, serum calcitonin levels returned to
normal. This supports the idea that the high levels of calcitonin
before surgery came from nodular thyroid tissue with hyperplastic
or functionally active C-cells instead of medullary carcinoma.

DISCUSSION

In this case, a 35-year-old man had basal serum calcitonin levels
that ranged from 35 to 50 ng/L, a fine-needle aspiration washout
calcitonin level of 92 ng/L, and a calcium stimulation test that was
markedly positive, with values of 579 ng/L at 2 minutes, 534 ng/L at
5 minutes, 524 ng/L at 7 minutes, and 468 ng/L at 10 minutes. Even
though these biochemical results were present, histopathology after
a total thyroidectomy showed only nodular hyperplasia and no MTC.
After the surgery, calcitonin levels returned to normal. This result
shows that nodular hyperplasia with C cell activation can mimic the
biochemical profile of MTC without becoming malignant.

Calcitonin is a well-known biomarker for MTC, but it is not highly
specific, especially when levels are only slightly to moderately
elevated. False-positive results have been linked to autoimmune
thyroiditis, multinodular goiter, differentiated thyroid carcinoma,
renal insufficiency, and drugs like proton pump inhibitors. Both
anti-TG and anti-TPO antibodies were markedly elevated in our
patient, indicating autoimmune thyroiditis. This condition has also

Table 1. Comparative table of stimulation tests applied to our patient.

Test type Time Calcitonin  Gastrin Reference range
point (ng/L) (pg/mL) (gastrin)

Omeprazole Day1l 43.6 19.3 0-100 pg/mL
Omeprazole Day?2 45.0 - 0-100 pg/mL
Omeprazole Day3 38.4 96.0 0-100 pg/mL
Omeprazole Day4 36.6 177.0 0-100 pg/mL
Calcium Baseline ~45.0 - N/A

Calcium 2 min 579.0 - N/A

Calcium 5 min 534.0 - N/A

Calcium 7 min 524.0 - N/A

Calcium 10 min 468.0 - N/A
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been linked to changes in calcitonin secretion. The 92 ng/L FNA
washout calcitonin result supports the presence of active C-cells in
the nodular tissue.

The calcium stimulation test for this patient showed levels above
500 ng/L, which recent research suggests are highly suspicious for
MTC. Sesti et al. (26) conducted a meta-analysis of individual-patient
data and found different thresholds for calcium stimulation testing
in men and women. They suggested that the cutoff values should be
562 pg/mLfor men and 162 pg/mL for women. The pooled sensitivity
for men was 0.79, specificity 0.89, and area under the curve 0.94,
indicating that the test was highly accurate. The patient’s peak value
of 579 ng/L exceeded the male cutoff; however, histology showed
no evidence of cancer. This shows that false positives can occur
even when stimulated values exceed suggested thresholds. This
difference highlights the importance of combining stimulation-test
results with cytology, FNA-washout calcitonin, autoantibody status,
and histopathology before deciding on aggressive surgery. Our case
adds to this evidence by showing that nodular hyperplasia with C cell
activation can cause values higher than the new male cutoff.

This case demonstrates several important points. Thresholds are
not always accurate, and even sex-specific cutoffs from a meta-
analysis may yield false positives. High levels of autoantibodies may
indicate autoimmune thyroiditis, which is linked to C cell hyperplasia
and a possible rise in calcitonin levels. If there are moderate
basal elevations, you should obtain additional measurements,
perform an FNA washout for calcitonin, and carefully consider the
stimulation test results before surgery. Recording cases of non-MTC
hypercalcitoninemia that normalize after surgery is useful for refining
cutoff values and improving the specificity of clinical practice. Future
studies examining procalcitonin, calcitonin, FNA washout calcitonin,
and stimulation tests may help determine which hormone elevations
are attributable to cancer and which are not.

This case demonstrates that a basal calcitonin level in the range of
45-50 ng/L, a positive fine-needle aspiration washout calcitonin
level of 92 ng/L, and a calcium stimulation peak exceeding the
recommended male cutoff of 562 pg/mL do not, in isolation, confirm
the presence of MTC. Even though it was higher than what a recent
meta-analysis suggested (26), histology showed nodular hyperplasia,
and calcitonin levels returned to normal after surgery. To avoid
unnecessarily aggressive treatments, doctors should interpret the
results of stimulation tests in the broader clinical and pathological
context. Reporting these cases contributes to refining diagnostic
algorithms and underscores the need for prospective studies to
validate sex-specific thresholds and to integrate additional markers
in the evaluation of thyroid nodules.
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