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ABSTRACT: OBJECTIVE: To evaluate the ultrasonographic (US) findings of medullary thyroid
carcinoma as compared to findings of papillary thyroid carcinoma. MATERIALS AND METHODS: The
study included 21 cases of MTC and 114 cases of PTCs that were diagnosed between 2005 and 2011.
Two radiologists reached a consensus in the evaluation of the US findings. The sonographic findings
of medullary and papillary carcinomas were compared with use of the chi-square test. RESULTS: The
predominant sonographic features of MTCs were solid internal content (91%), an ovoid to round
shape (57%), marked hypoechogenicity (52%) and calcifications (52%). Lesions in MTCs were larger
than those in PTCs but this difference was not statistically significant. An ovoid to round shape was
more prevalent in MTC lesions than PTC lesions and this was the only statistically significant
difference (p<0.05). CONCLUSION: Currently accepted sonographic criteria can be applied for a
diagnosis of MTCs. The US findings for MTC are not greatly different from PTC except for the
prevalence of an ovoid to round shape in the former.
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INTRODUCTION: Malignant tumors of thyroid follicular cell origin have traditionally been classified
as either well-differentiated thyroid carcinoma (WDTC), which is composed of papillary and follicular
carcinoma, or undifferentiated/anaplastic thyroid carcinoma (ATC). The vast majority of patients
with WDTC have an excellent prognosis regardless of the types of treatment used, whereas patients
with ATC uniformly have a poor prognosist. Thyroid sonography has been widely used to
differentiate benign from malignant nodules and to guide fine-needle aspiration (FNA) cytology for
nodules suspected of being malignant2. Sonographic features predictive of malignant nodules include
the presence of microcalcifications, marked hypoechogenicity, microlobulated or irregular or
spiculated margin, taller-than-wide shape, absence of a halo, predominantly solid composition, and
intranodular vascularity?-6. Sonographic criteria for a thyroid malignancy have been established for a
papillary thyroid carcinoma (PTC) in most studiesz6. It is not well known whether the application of
the same criteria for MTC is acceptable. The purpose of this study was to evaluate whether
sonography can be used to diagnose an MTC as a malignancy on the basis of widely accepted
sonographic criteria and to determine which sonographic findings of MTC are different from those of
PTC.

MATERIALS AND METHODS:

Patient selection: This retrospective study included 21 cases (18 patients; 15 females and 3 males;
age range, 26-70 years; mean patient age, 55 years) that were surgically diagnosed as an MTC
between 2008 and 2011. Three patients had bilateral MTCs (16.7%). Sixteen patients had a sporadic
MTC, and two patients had type Ila multiple endocrine neoplasia (MEN). As the MTC US findings of
MTC were to be compared with the PTC US findings, a, control group of 114 PTC cases that were
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surgically diagnosed during 2007 (99 patients; 85 females and 14 males; age range, 27-76 years;
mean age, 50.4 years) was established. Fifteen patients had bilateral PTCs (13.2%).

Ultrasonography and Data analysis: Sonography was performed as a baseline study before
surgery. Thyroid ultrasound was performed by radiologists using Toshiba Xerio 30 at 7-14 MHz.
Retrospective review of the sonographic images was performed in consensus by two radiologists
with experience in thyroid imaging who were blinded to the pathologic results. They determined the
sonographic characteristics of nodules, including the presence of cystic change, shape (ovoid to
round, taller-than-wide, or irregular), margin (circumscribed, spiculated, or ill-defined), echogenicity
(markedly hypoechoic, hypoechoic, or isoechoic), echotexture of the solid portion (homogeneous or
heterogeneous), presence of calcifications, and calcification type if present (microcalcifications,
macrocalcifications, or rim calcifications). The size of nodules was recorded according to previous
sonographic reports.

The sonographic findings of medullary and papillary carcinomas were compared with use of
the chi square test. A p-value of less than 0.05 was defined as statistically significant.

RESULTS: A summary of the results is given in table 1.

U raphic Findings Medullary Carcnoma Papillary Carcinoma P value
9 (n=21) (n=114)
Lesion size 19 £ 139 mm 11 4+£75mm <005
internal content
solid 19 (90.5%) 110 (96.5%) 0219
predominantly solid 2(9.5%) 4 (3.5%)
predominantly cystic 0(0%) 0 (0%)
cystic 0(0%) 0(0%)
Shape
ovoid to round 12 (57.1%) 29 (25.4%) <0.05
“taller than wide 4(19.0%) 48 (42.1%)
irregular 5 (23.8%) 37 (32.5%)
Margin
smooth 4(19.0%) 22 (19.3%) 0.964
*spiculated 9 (42.8%) 44 (38.6%)
il-defined 8 (38.1%) 48 (42.1%)
Echogenicity
*markedly hypoechoic 11 (52.4%) 65 (57.0%) 0.894
hypoechoic 9 (429%) 42 (36.8%)
Isoechoic 1(4.8%) 5(4.4%)
hyperechoic 0(0%) 2(1.8%)
Calcifications
no calcifications 10 (47.6%) 37 (32.5%) 0.348
‘microcaicifications 6 (28.6%) 53 (46.5%)
*macrocaicifications 5(23.8%) 21 (18.4%)
rim calcificatons 0(0%) 3 (2.6%)

For MTCs, a solid internal content (90.5%), ovoid to round shape (57.1%), marked
hypoechogenicity (52.4%), microcalcifications or macrocalcifications (52.4%) and a spiculated or ill-
defined margin (80.9%) were the prevailing findings seen on US. For 21 MTCs, 17(81%) were
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categorized as suspicious malignant nodules, and four (19%) were categorized as indeterminate
nodules. None of the lesions were categorized as probably benign nodules. For the PTCs, the
prevailing findings as seen on US were a solid internal content (96.5%), taller than wide shape (48%),
irregular border (42.1%), marked hypoechogenicity (57.0%) and microcalcifications or
macrocalcifications (64.9%). For 114 PTCs, 107(94%) were categorized as suspicious malignant
nodules and seven (6%) were categorized as indeterminate nodules.

DISCUSSION: Fine needle aspiration (FNA) of thyroid nodules has become one of the most useful,
safe and accurate methods used to diagnose thyroid pathology. US findings are important to evaluate
and prioritize nodules during FNA. Several studies have been designed to evaluate the sonographic
criteria for malignant thyroid nodules that are subjected to an FNA.2-11 Most cases of carcinomas
included in these studies were papillary or follicular thyroid carcinomas, and MTCs were included in
less than 10 cases as malignant nodules. There has been little data reported on the sonographic
appearance of MTCs. Gorman et al.12 reported that all six MTCs in their study appeared hypoechoic
and relatively well defined, and bright echogenic foci were seen within the thyroid mass in five
patients. In 2002, Saller et al.13 reported the US findings of 19 MTC cases. All of the cases showed
hypoechogenicity. In our study, MTCs were significantly larger in a diameter compared with PTCs at
the time of diagnosis.

However, nodule size was not predictive of malignancy because the likelihood of cancer in a
thyroid nodule has been shown to be the same regardless of the size measured at sonography 23 14,
Studies comparing the US findings of MTC with PTC have not been previously conducted and we
compared and analyzed the US findings of 21 MTC cases and 114 PTC cases. The mean size of MTC
nodules was larger than that of PTC nodules (19+13.9 mm vs. 11+7.5 mm, p < 0.05). In a comparison
of the US findings, 57% of MTCs and 25% of PTCs exhibited an ovoid to round shape, which was
significantly higher for the MTC nodules (p < 0.05). However, internal content, margin, echogenicity
and frequency of calcifications were not significantly different between MTCs and PTCs.

CONCLUSION: In conclusion, MTCs and PTCs may have overlapping sonographic features of
malignancy and currently accepted sonographic criteria can be applied for a diagnosis of MTCs as
malignancy. The US findings were not greatly different between MTCs and PTCs, except that the ovoid
to round shape was more abundant in MTCs.
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