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The evaluation of ultrasonography results of patients
with a fine needle aspiration biopsy and pathology
diagnosis of papillary thyroid cancer: a single center

study

Abstract

Aim: We aimed to measure the accuracy of the results of FNAB (fine needle aspiration
biopsy) and preoperative ultrasonography (US) in patients whose pathologic diagnosis
was thyroid cancer and who underwent total thyroidectomy in this study.

Material and method: A total of 43 patients who had undergone thyroidectomy
between January 2012 and September 2017 were included in the study. The data
of the patients who underwent FNAB following US investigation at our clinic and
were diagnosed with thyroid cancer after surgery were evaluated retrospectively.
Multinodular tissue formation was present on thyroid ultrasonography in all patients.
The findings that were accepted as ultrasonographically suspicious for malignancy
during nodule evaluation were as follows:

i. asolid and hypoechogenic nodule,
ii. a nodule with microcalcifications,
iii. a nodule with irregular borders,
iv. a nodule without a halo,

v. the length of the nodule being longer than the width,

vi. increased nodule vascularity on Doppler ultrasonographic evaluation.

The number of nodules that underwent FNAB, the diameter, echogenicity
(hyperechogenic, isoechogenic, hypoechogenic, heterogeneous), content (solid, solid-
cystic, cystic, microcalcification presence), the presence or absence of a peripheral
halo, whether the border was regular or irregular, and whether the nodule was vascular
were noted in the US reports. Fine needle aspiration biopsy results and postoperative
pathologic diagnoses and ultrasonographic findings of the patients diagnosed with
papillary thyroid carcinoma were compared.

Results: Of the patients who underwent thyroidectomy, 36(83.72%) were female and
7(16.28%) were male. The mean age was 48.14+12.75years. A family history of thyroid
or other cancers was present in 9 patients. The pathology results of the 43 patients
whose previous fine needle aspiration biopsy result was papillary thyroid cancer were
also consistent with papillary thyroid cancer. Of the patients found to have thyroid
cancer, papillary carcinoma was present in 28 patients and papillary microcarcinoma
in 15 patients. Although the incidence of malignancy was high in solid hypoechogenic
nodules, nodules with vascularization, nodules with an anterior-posterior diameter/
transverse diameter ratio >1 and nodules without a halo in our study, the incidence of
malignancy was seen to be less in patients who had a nodule with microcalcification
and an irregular border. The incidence of cancer was high in nodules 1-4cm in size.

Conclusion: FNAB should be performed in patients with a nodule and suspicious US
findings to decide whether they should undergo surgery. US is a guiding and non-
invasive examination that can reduce the unnecessary FNAB and surgery rate in US
patients.
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cancers constitute less than 1% of all cancers.! Although this rate is
low, early diagnosis is crucial because thyroid cancers are usually

slowly progressive and the life expectancy of patients after treatment
Introduction is long. Performing radiologic imaging in patients whose examination
reveals thyroid nodules is important as regards early diagnosis and

Thyroid nodules are common in the community, but thyroid

Jii,

Int | Radiol Radiat Ther. 2017;4(4):417—420.

Submit Manuscript | http://medcraveonline.com

417

© 2017 Allahverdi et al. This is an open access article distributed under the terms of the Creative Commons Attribution License,
BY NC

which permits unrestricted use, distribution, and build upon your work non-commercially.


https://creativecommons.org/licenses/by-nc/4.0/
https://crossmark.crossref.org/dialog/?doi=10.15406/ijrrt.2017.04.00107&domain=pdf

The evaluation of ultrasonography results of patients with a fine needle aspiration biopsy and pathology

diagnosis of papillary thyroid cancer: a single center study

determining the follow-up and treatment options. The purpose of
the diagnosis of thyroid nodules is to ensure that malignant nodules
that are seen rarely are diagnosed accurately and surgically removed
and that patients diagnosed with benign nodules are protected from
unnecessary surgical procedures.”? Fine needle aspiration biopsy
(FNAB) is the first choice in the differentiation of benign and
malignant thyroid lesions and the diagnosis. The diagnosis rate can be
increased when FNAB is accompanied by ultrasonography, especially
in deeply located small nodules, and the diagnosis of thyroid cancers
at an earlier stage can be ensured. US findings such as solid structure,
calcification, hypoechogenicity, irregular borders, and lack of a
peripheral halo have been identified as factors differentiating benign
and malignant thyroid nodules.® Such differentiation should be made
by performing fine needle aspiration biopsy for thyroid nodules larger
than 10mm without prominent risk factors while nodules smaller
than 10mm should be evaluated with fine needle aspiration biopsy if
they show suspicious ultrasonographic features.* Although the cancer
risk is known to increase with the size of the thyroid nodule, size is
not a criterion for surgery by itself. Thyroid ultrasonography is an
important test in determining the treatment method.*¢ Although fine
needle aspiration biopsy (FNAB) is accepted to be highly sensitive,
ultrasonography (US) findings should not be overlooked in the
evaluation of thyroid nodules. We aimed to measure how accurate
FNAB results and preoperative ultrasonographic findings were
in patients who underwent total thyroidectomy with a pathology
diagnosis of thyroid cancer in this study.

Material and methods

A total of 43 patients who had undergone thyroidectomy between
January 2012 and September 2017 were included in the study. The
data of the patients who had undergone FNAB following US at our
clinic and were diagnosed with thyroid cancer after surgery were
retrospectively evaluated. Multinodular tissue formation was present
on thyroid ultrasonography in all patients. The findings accepted as
ultrasonographically suspicious in terms of nodule malignancy were as
follows: 1) a solid and hypoechogenic nodule, 2) a nodule containing
microcalcifications, 3) a nodule with irregular borders, 4) a nodule
without a halo, 5) larger nodule length than width and 6) increased
nodule vascularity on Doppler ultrasound evaluation (Table 1). The
number of nodules, the diameter, echogenicity (hyperechogenic,
isoechogenic, hypoechogenic, heterogeneous), content (solid, solid-
cystic, cystic, microcalcification presence), the presence or absence
of a peripheral halo, whether the nodule borders were regular or
irregular, and whether the nodule was vascular were noted in the
USG reports. Fine needle aspiration biopsy results and postoperative
pathology diagnoses and ultrasonographic findings were compared in
patients diagnosed with papillary thyroid carcinoma.

Table | The findings accepted as ultrasonographically suspicious in terms of
nodule malignancy

| Solid and hypoechogenic nodule

A nodule containing microcalcifications
A nodule with irregular borders

A nodule without a halo

Larger nodule length than width

o U1 A W N

increased nodule vascularity

Statistical analysis

Mean and percentage calculations were performed by entering the
data in a database prepared in the Statistical Package for the Social
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Sciences (SPSS) software, version 17.5.

Results

The patients who underwent total thyroidectomy consisted
of 36(83.72%) females and 7(16.28%) males. The mean age was
48.14+12.75years. A family history of thyroid or other cancers was
present in 9 patients. The pathology results of the 43 patients with a
previous needle aspiration biopsy result of papillary thyroid cancer
were also consistent with papillary thyroid cancer. Among the patients
found to have thyroid cancer, papillary carcinoma was present in 28
patients and papillary microcarcinoma in 15 patients. FNAB was
found to have been performed on the dominant nodule in 9 patients
with papillary microcarcinoma. Both dominant and non-dominant
malignant nodules showed at least 2 suspicious US findings (Table
1). The tumor was multicentric in 10 of the patients with thyroid
cancer. Capsule invasion was present in 15 patients. As mentioned
previously, the cancer was seen to emerge in nodules with suspicious
US findings, except the 15 patients with papillary microcarcinoma.
The US properties of the nodules are presented in Table 2. No
cystic lesion was seen on US. Solid features were detected in the
malignant nodules in 20 patients (46.50%) and semisolid features in
23 patients (53.48%). Nodule hyperechogenicity was not detected in
any patient diagnosed with malignancy while isoechogenicity was
found in 12(27.90%) patients and hypoechogenecity in 31(72.09%)
patients. Malignant nodule borders were well-defined in 21(48.83%)
patients, microlobulated in 14(18.60%) and irregular in 8(18.60%)
patients. Microcalcification was found in 9 patients (20.93%),
macrocalcification in 2 patients (4.65%), and no calcification in 32
patients (74.41%) with malignant nodules. Peripheral vascularization
was found in 13(30.23%), central vascularization in 8(18.60%),
peripheral and central vascularization together in 15(34.88%) patients,
and no vascularization in 7(16.27%) patients. A hypoechogenic halo
appearance was present in 3(6.97%) patients and absent in 40(93.02%)
patients with malignant nodules. Less than lcm was found in 7
patients (16.27%), 1-4cm size in 32 patients (74.41%), and over 4cm
in 4 patients (9.30%)

Table 2 Ultrasonographic findings of the patients diagnosed with papillary
thyroid carcinoma.

Content Echogenicity Borders Size
Solid: 20, Hyperechogenic Regular: .
%46.50, :0, isoechogenic: 21, %48.83, Leoss than |em:
o ) 7.%16,27 |-4cm:
Semisolid: 12, %27.90, microlobulate: 14, o
o ) o . 32.% 74,41 Over
23, %53.48 Hypoechogenic: %18.60, Irregular : dem: 4.% 930
Cystic: 0 31,%72.09 8,%18.60 B
Shape Calcification Vascularization Hypoechogenic
Halo
Anterior-
posterior
diameter/ Peripheral: I3,
transverse %30.23
diameter Microcalcification: Central: 8, %18.60
ratio >1:23,  9,%20.93 peripheral
o . . Presence: 3,
%53.48 Macrocalcification:  and central o
. o %6.97 Absence:
Anterior- 2, %4.65 vascularization
) ) ) 40, % 93.02
posterior No calcification: together: |5,
diameter/ 32,%74.41 %34.88 No
transverse Vascularity: 7,
diameter %16.27
ratio <I:20,
%46.5
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Discussion

Even nodules that cannot be palpated can now be demonstrated in
thyroid and neck ultrasonographic investigations with the new high-
resolution ultrasonography devices.”® Although thyroid carcinomas
grow slowly and therefore have low morbidity and mortality, they
can also lead to extracapsular growth and lymph node and distant
organ metastasis.” Fine needle aspiration biopsy is the primary and
most common method for the histological characterization of thyroid
nodules. Diagnosis of thyroid cancer with this method has increased
almost 100% and patients can now be protected from unnecessary
surgical interventions.!” Although fine needle aspiration biopsy is
easier than surgery, is it logical to perform fine needle aspiration
biopsy for every nodule? This is a controversial issue as some patients
may not want to undergo fine needle aspiration biopsy due to the
related anxiety and pain. In this case, ultrasonography findings can
help us determine which nodule should be used for the fine needle
aspiration biopsy. Patients can be screened for cancer by performing
fine needle aspiration biopsy only for nodules with suspicious
ultrasound findings. Such suspicious ultrasonographic findings
include a solid component, hypoechogenicity, microlobulation or
irregular borders, microcalcifications, and shape characteristics
(“taller-than-wide shape”)."! Papini et al.” found an increased
possibility of malignancy in hypoechogenic nodules with irregular
borders and those containing microcalcification in their study on
FNAB accompanied with US fornon-palpable thyroid nodules.’
Bayrak et al."? reported malignant nodules to be associated with a
solid internal structure, hypoechogenicity, microcalcification and
irregular borders.'”” The Moon et al. study with a large series found
that malignant nodules had a heterogeneous internal structure but
this result was not statistically significant.”® Yiiksekkaya et al.
reported that hypoechogenicity and irregular borders were important
criteria for the differentiation of benign and malignant nodules but
the number of nodules and their dimensions, the calcification of
the nodules, cystic area, whether a halo was present, the shape
characteristics and other characteristics such as echo structure did not
have statistical significance in differentiating benign and malignant
nodules. Benign characteristics were reported in most of the mixed
nodules after surgery in their study.> We found ultrasonography to
reveal a high rate of malignancy in hypoechogenic nodules, nodules
with a solid structure, and those without a halo in our study. However,
in contrast to the literature, we found higher rates of malignancy
in nodules with a regular border. Again in contrast to the literature,
malignancy was more common in the nodules where calcification was
absent but macrocalcification was present. Color Doppler US is used
in the differential diagnosis of thyroid gland pathologies together with
US as it can show intraparenchymal blood flow, enable evaluation
of vascularity in thyroid tumors and tumor-like lesions, and directly
measure thyroid blood flow."* Increased vascularization inside the
nodule and a disorganized vascular structure should be considered
as evidence for malignancy. However, a hypovascular or avascular
state does not rule out the possibility of malignancy in that nodule.
It should also be kept in mind that increased vascularity in the center
of large benign nodules could also be detected with high-resolution
devices.”” We observed peripheral and central vascularization in
association and the malignancy rate was higher in the nodules
with peripheral and central vascularization. A posterior diameter/
transverse diameter ratio above 1 has been reported to indicate a high
possibility of nodule malignancy.'”> We also found higher rates of
malignancy in nodules with an anterior-posterior diameter/transverse
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diameter ratio >1 in our study. Cahalov et al.® reported that the risks
of extracapsular invasion and lymph node metastasis were higher in
papillary type carcinoma than follicular type carcinoma and also as
the nodule diameter increased in papillary and micropapillary thyroid
cancers. The risk of distant metastasis increased as the size of the
primary tumor reached 2cm and early diagnosis decreased the risk
of relapse and mortality in thyroid cancer. It was emphasized in the
same study that the ultrasonographic features of the nodules can be
used to differentiate malignant and benign thyroid nodules 1-2cm in
diameter and that the number of unnecessary FNAB procedures can
be decreased by such differentiation of nodules requiring biopsy.’
Kim et al.* stated that FNAB should be performed for nodules smaller
than lcm with suspicious US findings as the malignancy rate was
high in such nodules. FNAB and post-surgical pathology diagnoses of
patients with at least two suspicious US findings in nodules with a size
of less than 1cm, 1- 4cm and over 4cm were consistent with papillary
thyroid cancer in our study.

Conclusion

FNAB should be performed on nodules with at least two suspicious
US findings so that a decision can be made regarding surgery. US
is a guiding and non-invasive method that can reduce the rate of
unnecessary FNAB and surgery.
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