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Case Report

Metastatic medullary thyroid carcinoma: A case repat

Mitra Niafar*®, Shahram Dabiri®, Farshid Bozorgi¢, Farid Niafar®, Nasrin Gholami®

Abstract

Medullary thyroid carcinoma accounts for 4% of thigr carcinoma and originates from parafolliculalis;esecreting
calcitonin and carcinoembryonic antigen (CEA). Gamtional radiographic modalities such as Compuerizomo-
graphy (CT), Magnetic Resonance Imaging (MRI), a&fidasonography (U/S), are used for detecting nenaes fol-
lowing total thyroidectomy. However, metastaticedise frequently escapes detection by the above liteglaeven
when its presence is suggested by persistentlaeddwserum calcitonin levels. In this paper, werep case of medul-
lary thyroid carcinoma in a 40 year-old woman wiaal kvhole body octreotide scintigraphy to evaluate detect the

origin of calcitonin and CEA secretion.
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arcinoma of the thyroid is usually of
‘ follicular cell origin, but medullary car-

cinoma arises from the parafollicular or
C cells. Four distinct histologic types of follicu-
lar cell-derived cancers are recognized.! The
majority of cases are papillary, with its major
subtype follicular variant, and other histologic
types are follicular, oxyphilic or Hurthle cell,
and anaplastic.

Most of medullary neoplasms are sporadic
(80%), although minority of them may occur in
hereditary form (Multiple Endocrine Neoplasia
type 2 (MEN2).2 Calcitonin is the most sensi-
tive and specific tumor marker at the preopera-
tive diagnosis® and the post surgery follow
up.* Calcitonin values decrease into the normal
range after resection of the tumor and regional
involvement are regarded as complete tumor
regression biochemically.5 Total thyroidectomy
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is the only successful option for treatment be-
cause up to 30% of sporadic MTC and all of the
inherited ones are multifocal and bilateral.t
Patients should be followed up for residual
and recurrent tumor. Elevation of calcitonin at
6 months post-operation is indicative of metas-
tatic or residual disease.” The time of calcitonin
assay after operation is important because re-
gression of this substance is slow and it may
take several months to reach to the nadir level .8
Those with near normal level of calcitonin can
be followed, but those with calcitonin level
above 100 ng/ml after six months should be
evaluated for residual tumor or metastases.?
Adequate surgical eradication is the only cura-
tive form of therapy for MTC at present. Un-
like differentiated thyroid cancers, MTC cells
do not uptake iodine, and iodine-131 treatment
is ineffective.l® Patients with progressive or
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symptomatic metastatic disease who cannot be
treated by surgery or radiotherapy should be
considered candidates for systemic therapy.
Current and experimental chemotherapies for
advanced medullary thyroid carcinomas in-
clude tyrosine kinas (TK) inhibitors such as
sorafenib, sunitinib, and pazopanib.!!

During past several years, numerous other
kinase inhibitors such as vandetanib, XL184,
and motesanib have been studied in clinical
trials. These drugs remain investigational at
this time and are not available for routine clini-
cal use.”2

Cytotoxic chemotherapy, of which dacarba-
zine-based regimens such as cyclophospha-
mide-vincristine dacarbazine are preferable, is
an alternative option for patients who cannot
tolerate or who fail TK inhibitors.!3
Immunotherapy of MTC holds some promise,
but as yet has had little clinical application.
One approach is use of tumor vaccines and
another is to administer monoclonal antibodies
coupled to radioisotopes to deliver radiothera-
py. These therapies have been tried but they
remain investigational.’* Numerous radio-
pharmaceuticals are currently used for detect-
ing local and distant metastases of MTC such

as 1311 or 123[. Meta-iodo-benzyl-guanidine
(MIBG), alkaline 99mTc—Dimercaptosuccinyl
acid [DMSA M1 and 99mTc-

Methoxyisobutylisonitril (MIBI). 99MTc-DMSA
(V) is selectively taken up into sites of primary
and metastatic and recurrent sites of medullary
thyroid cancer.1>

The presence of high-affinity somatostatin
receptors have been demonstrated in most me-
tastatic endocrine tumors. C cells originate
from neural crest in embryonic phase and simi-
lar to other neuroendocrine tumors contain
somatostatin receptors.®® American Thyroid
Association does not recommend somatostatin
receptor imaging for the initial evaluation of
metastases.’” Here we report a case of medul-
lary thyroid cancer with mediastinal metastasis
that octreotide scintigraphy could help us in
localizing the site of calcitonin secretion, whe-
reas other imaging modalities could not local-
ize the metastatic lesion.
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Case Report
We report a 40-year-old woman presenting
with a single thyroid nodule. She referred to
endocrinologist after noticing a swelling on the
right side of her neck which had gradually en-
larged. There was no relevant family history.
During her initial visit to our institution, the
patient was in good condition, her blood pres-
sure was 120/80 mm Hg, and her pulse was
80/min and regular. The patient was clinically
euthyroid, and the rest of the examination was
unremarkable, with the exception of 2 cm firm
smooth mass on the right side of the thyroid
that moved with swallowing. Thyroid function
tests gave normal results. Fine-needle aspira-
tion biopsy (FNA) of the nodule was consistent
with a diagnosis of medullary thyroid carci-
noma.

There was no family history of MEN2 in our
patient and her serum calcium was 9.4 mg/dl.

The patient was referred to a thyroid surge-
on and total thyroidectomy with limited cer-
vical dissection was carried out. According to
pathology lab report, the tumor was in dimen-
sion of 2 cm with focal capsular invasion with-
out any lymph node involvement. Pathologic
findings in thyroid gland are showed in the
figures 1 and 2, which reveal neoplastic proli-
feration of parafollicular cells in nesting pat-
tern with amorphous eosinophilic material de-
positions in stroma that was positive for amy-
loid staining.

Figure 1. Hematoxylin and eosin (H & E)
staining of thyroid tissue with nesting prolife-
ration of neoplastic parafollicular cells with
stromal amorphous material deposition
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Figure 2. Congo Red staining of thyroid me-
dullary carcinoma show stromal amyloid de-
position

She was discharged after the prescription of
100 microgram levothyroxine. Four months
later, calcitonin was higher than 2000 pg/ml,
CEA =98 ng/ml (Normal range in non-smoker
is less than 3 ng/ml) and TSH was in normal
range. In physical examination, 2 cm x 2 cm
lymph node was found in the right lateral side
of cervical region. With the high suspicion for
the metastatic involvement, she underwent
cervical lymph node dissection. The pathology
confirmed involvement of the lymph nodes
with MTC, but 4 months later calcitonin and
CEA levels did not decrease (CEA = 44 ng/ml,
calcitonin > 2000 pg/ml, TSH = 1.4 mIU/L);
however, physical examination was normal.
For further evaluation, cervical and chest com-
puted tomography with abdominal and pelvic
sonography were done. All the tests were
normal except for fatty liver manifestations
and one hypoechoic region measuring 29 mm
in the left lobe of liver with geographical bor-
der. Correlation with CT and normal liver
function showed that this area was fat sparing
region.

Eight months after the second surgery, se-
rum calcitonin, and CEA levels were elevated
and unchanged. Repeat neck, chest, pelvic and
abdominal computed tomography were nor-

mal. We did 99MTc-DMSA(V) whole body
scan but again no positive finding was
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observed. Finally, after consultation with the
specialist in nuclear medicine, somatostatin

receptor whole body scan (with 99MTc-HYNIC
TOC) was performed through which the origin
of calcitonin and CEA secretion was found in
the right side of anterior superior mediastinum
(Figure 3). She underwent mediastinal lymph
node dissection and the same pathologic fea-
tures also were seen in assessment of medias-
tinal lymph node which showed in the figures
4 and 5. Four months after the removal of the
lymph node in superior anterior mediastinum,
the level of the calcitonin and CEA decreased
to 69 pg/ml and 12 ng/ml, respectively.

Figure 3. Hematoxylin and eosin (H &
E)staining of lymph node infiltrated by neop-
lastic cells and stromal eosinophylic amorph-
ous depositions

Figure 4. Congo Red staining of lymph node
show stromal amyloid deposition
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Figure 5. Nesting pattern of the neoplasm
with the amorphous material deposition in
lymph node (x 100)

Figure 6. Positive Congo red staining in the
lymph node (Polarized lens)

Discussion

We report the case of a patient with metastatic
thyroid medullary carcinoma who presented
with a positive focus in somatostatin receptor
whole body scan during follow-up reevalua-
tion.

This focus corresponded to a mediastinal
lymph node metastasis from MTC, as proven
by pathology following surgical extirpation of
the lesion.

After total thyroidectomy, conventional ra-
diographic modalities such as ultrasound, CT,
MRI and 99MTc-DMSA(V) whole body scan
were used for detecting the recurrence or the
residue of the tumor, but metastatic lesion es-
caped detection by these modalities. In this
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case report of recurrent MTC, we used 9mT..
HYNIC-TOC scan and SPECT for detection of
the site of the residue. The present report offers
potential novel approach in the diagnosis and
follow-up of the metastatic medullary thyroid
carcinoma.

Endocrine tumors trigger the expression of
the receptors, which help us their detection,
using nuclear imaging. For example, there are
somatostatin receptors types II and III on the
surface of the neuroendocrine tumors; Diethy-
lene-triamine-pentaacetic ~acid (DTPA) -
pentetreotide or HYNIC-TOC in octeroscan

binds to these receptors and 1311 and 1231-
meta-iodobenzylguanidine (MIBG) can localize
chromaffin cells because these cells express
neurepinephrine receptors and MIBG binds to
them.’8 For localization of the recurrence or
residue of the MTC, various scintigraphic me-
thods are used with the radio-labeled molecule

such as 99MTC-sestamibi, 99MTc-DMSA (V),
131y, 1231 MIBG, Mlndium-DTPA-
pentetreotide, 18F-flourodexoyglucose (FDG-
PET) and radio labeled anti-CEA.?None of the
above has enough sensitivity and specificity
for the definite diagnosis. For example, sensi-
tivity of 99MTc-DMSA (V), 1311 or 1231-MIBG,
1n-Octreotide, 29MTc-HYNIC-TOC, 1311-
anti CEA and FDG-PET in detection of MTC
recurrence or metastasis is 70%, 30%, 65%,
80%, 78% and 73 %, respectively.20

Parisella et al described five cases of MTC
with hypercalcitoninaemia several years after
thyroidectomy. In all the patients, scintigraphy
with 99MTc-HYNIC-TOC showed tracer up-
take in metastatic lymph nodes.!

Decristoforo et al and Gabriel et al found
that 99MTc-HYNIC-TOC scintigraphy pro-
vided superior scans and higher tumour/back-
ground ratios than 111In-DTPA-octreotide 2223

These results were compatible with our
findings.

Conclusion

99MT_HYNIC-TOC is useful for scintigraphy
in the follow up of patients with MTC. It can
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be used in clinical practice for preoperative  or distant metastases and particularly for ther-
evaluation, for localization of local recurrence  apy decision making.
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