Identification of occult metastases
of medullary thyroid carcinoma
by calcitonin measurement in
washout fluid from fine needle
aspiration of cervical lymph node
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ABSTRACT

Medullary thyroid carcinoma (MTC) may occur sporadically or as a manifestation of an auto-
somal-dominant inherited syndrome, the multiple endocrine neoplasia type 2. DNA-based RET
genotype analysis gained worldwide acceptance in the identification of asymptomatic gene
carrier. MTC synthesize and secrete calcitonin, a well established tumor marker and postopera-
tive level of serum calcitonin, indicates whether residual disease was left behind and whether
reintervention is necessary. However, management is difficult when routine imaging studies for
MTC are negative. This paper brings a report of an illustrative case of a patient with MTC diag-
nosed by molecular screening, who persisted with detectable levels of serum calcitonin after
surgical procedure. After 48 months, an increase in serum calcitonin impelled us to investigate
the disease focus. Cervical-US and calcitonin measurement in washout fluid from fine needle
aspiration was successfully used to identify MCT metastasis in a lymph node, allowing appro-
priated reintervention and illustrating the potential clinical applicability of this method. Arq Bras
Endocrinol Metab. 2009;53(4):479-81.

Keywords
Medullary thyroid carcinoma; calcitonin; diagnosis; metastasis

RESUMO

O carcinoma medular de tireoide (CMT) pode ocorrer na forma esporadica ou como manifesta-
cao da sindrome genética neoplasia enddcrina multipla tipo 2. Mutagoes de linhagem germinati-
va do proto-oncogene RET causam a forma hereditéria, e o diagnostico molecular é a base para
o manejo adequado. O CMT sintetiza e secreta a calcitonina e os niveis séricos da calcitonina
pods-tireoidectomia indicam se o paciente esta curado ou se ha necessidade de reintervencao.
No entanto, o manejo é dificil quando exames de imagem sao negativos. Neste estudo mos-
tramos um caso ilustrativo de uma paciente com CMT hereditario diagnosticado por meio de
rastreamento genético que persistiu com calcitonina sérica detectavel pos-tireoidectomia. Apds
48 meses, observou-se aumento da calcitonina sérica, determinando investigagao para localizar
o foco da doencga. A utilizacao do US-cervical e a dosagem da calcitonina no lavado da agulha
da puncéo aspirativa de linfonodo possibilitaram o diagndstico e a reintervencgao terapéutica,
ilustrando a potencial aplicabilidade clinica desse método. Arq Bras Endocrinol Metab. 2009;53(4):479-81.
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Calcitonin measurement in occult MTC metastases

INTRODUCTION

edullary thyroid carcinoma (MTC) is a relative-

ly rare disease, accounting for 3% to 5% of all
thyroid malignancies. MTC may occur sporadically or
as a manifestation of an autosomal-dominant inheri-
ted syndrome, the multiple endocrine neoplasia type
2 (MEN2), characterized by the presence of several
endocrine tumors in variable clinical expression (1).
Other features of MEN2A include pheochromocytoma
(PHEO), and hyperparathyroidism (HPT). MEN2B
presents a specific phenotype that encompasses lip, ton-
gue and gastrointestinal tract neuromas, marfanoid ha-
bitus and /or skeletal anomalies. The RET proto-onco-
gene is the susceptibility gene for hereditary MTC (1).

A remarkable feature of MTC is the capability of
synthesis and secretion of calcitonin, a well established
tumor marker for this neoplasia (2). Surgery is the only
effective treatment for patients with MTC, and the post-
operative level of serum calcitonin will indicate whether
residual disease was left behind or reintervention is nec-
essary. However, management is difficult when routine
imaging studies for MTC, such as cervical ultrasound
(US), computed tomography, and magnetic resonance
imaging (MRI), are negative due to elevated calcitonin
or elevated carcinoembryonic antigen (CEA) tumor
markers.

Lymph node metastases already occurred at the
time of diagnosis on nearly 50% of MTC patients. In
about two thirds of those patients, calcitonin levels re-
main elevated even after extensive surgery (3). Neck
US is the most sensitive tool to detect lymph node
metastases in patients with papillary thyroid carcinoma
(PTC), and this also applies to MTC patients (4). Al-
though fine needle aspiration biopsy (FNAB) of suspect
lymph nodes is a value diagnostic tool for lymph node
metastases, small or cystic lymph nodes may be non-
diagnostic due to lack of tumor cells. The measurement
of thyroglobulin (TG) levels in FNAB specimens from
lymph nodes suspicious of recurrent PTC can serve as
an adjunct to the cytologic diagnosis (5). Therefore,
a similar approach could be used measuring calcitonin
for diagnostic of lymph node MTC metastasis. In this
context, a recent study evaluated the usefulness of cal-
citonin assay in FNA washout (6). This paper brings a
report of a case in which this technique was success-
fully used to identify MCT metastasis in a small lymph
node, illustrating the potential clinical applicability of
this method.
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CASE REPORT

Female, 30-years old, with hereditary MTC harboring
a mutation RET codon 634 (C634R) diagnosed at
21 years old by molecular screening. At diagnosis, she
presented a thyroid nodule 1.5 x 1.0 x 1.0 cm and her
preoperative basal serum calcitonin level was 220 pg/mL
(reference interval, 0-8 pg/mL). She underwent a total
thyroidectomy with lymph node dissection of levels 111,
IV and VI (bilaterally) in January, 2000. The pathological
report confirmed C cell hyperplasia and multicentric
MTC (larger nodule 1.5 cm). No metastasis was found in
20 lymph nodes isolated. Since then, the patient has been
followed according to the standard follow-up ofhereditary
MTC in our Division, that consists of determining basal
serum calcitonin, plasma calcium and PTH (every six
months) and abdominal computed tomography (CT,
yearly). Six months later, her postoperative basal serum
calcitonin dropped for 9 pg/mL and remained low, but
still at detectable levels (Figure 1). After 48 months of
follow-up, her basal serum calcitonin levels increased to
41 pg/mL. Her physical examination was unremarka-
ble and imaging studies (thorax and abdomen CT, and
MRI) were negative. Cervical US identified a 0.8 cm
lymph node in the internal right jugular chain. A US-
guided FNAB was performed for cytological examination
and, after smear preparation, the needle was washed out
with 500 pL of saline and the solution processed for
calcitonin measurement (Immulite, Diagnostic Product
Corporation, Los Angeles, CA, USA; reference range
for women, < 5 pg/mL; detection limit, < 2.0). The
cytological report was inconclusive, whereas the calcitonin
that was in FNAB fluid washout was 102,000 pg/mL.
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Figure 1. Basal serum calcitonin levels on follow-up visits after total thyroidectomy
with lymph node dissection (0). Reference values are shown by the dash line.
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The patient underwent a cervical surgical intervention for
lymph node dissection. The pathological report confirmed
MTC metastases in two out of seven lymph nodes isolated
from the right jugular carotid chain. No metastasis was
found in 11 lymph nodes isolated from the left jugular
chain. Six months later, her basal calcitonin was 4 pg/mlL.

DISCUSSION

The management of MTC patient with elevated calci-
tonin is particularly challenging in limited disease stages,
when routine imaging studies often fail to identify affect-
ed organs. [ 18F]FDG-PET has recently been proposed
to identify residual tumor masses (7). Nonetheless, this
procedure also has limitations, as small tumors are rarely
detected. It is also expensive and not readily available in
most centers. The case herein reported illustrates two
relevant aspects on follow-up of MTC patients. First,
the presence of detectable levels of calcitonin after total
thyroidectomy should alert for the risk of residual or
persistent disease. Serum calcitonin levels will eventu-
ally increase and identification of occult metastases is,
then, mandatory, although this is not always an easy
task. In hereditary MTC, lymph node metastases oc-
cur in approximately 50% of cases and US-guided FNA
biopsy seems to be the most accurate imaging modal-
ity to detect it (8-9). However, it should be noted that
benign lymphadenopathies are extremely frequent and
that unsatisfactory material is a common problem, espe-
cially in small lymph nodes, which occasionally results in
unsuccessful surgical interventions. To circumvent these
events, TG measurements in FNAB specimens from
lymph nodes suspicious for recurrent PTC has been
successfully used for the improvement of the diagnostic
accuracy of lymph node metastasis (5,10).

A recent study evaluated the usefulness of calcitonin
assay in FNA washout and demonstrated that CT-FNA
fluid washout has 100% of sensitivity and specificity for
MTC, while cytology displayed only 61.9% of sensitiv-
ity and 80% of specificity (6). This case illustrates the
potential clinical applicability of this method. It has
been shown that US-guided CT-FNA measurement in
fluid washout could be a valuable tool on detection of
node metastasis. It is interesting to note that the calci-
tonin level in the FNAB fluid washout was over thou-
sand times higher than the serum calcitonin level col-
lected at the same time, thus excluding the possibility
of contamination (Figure 1). Although in this particu-
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lar case the CT-FNA measurement has been performed
in fluid washout from a cervical node, at least in theory,
this could be use for diagnosing other suspected MTC
metastatic lesions, avoiding unnecessary surgical proce-
dures. This simple, inexpensive, and feasible diagnostic
tool might be suggested as first line approach for iden-
tification of occult metastasis of MTC if these results
are confirmed in a larger population of MTC patients
who underwent total thyroidectomy, present increased
serum calcitonin levels and no identified disease focus.
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