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Introducao:

Nédulos tireoidianos sdo raros na infancia, menos de 1.5%, porém com alta incidéncia de
malignidade, em torno de 26.4% (1-5).

A incidéncia de cancer de tireoide € de 1:1.000.000, entre menores de 10 anos, 1:200.000
entre 10-14 anos, e 1:75.000 entre 15-19 anos. Apds a puberdade, as meninas tém quatro
vezes maior probabilidade de ter cancer de tireoide do que meninos, enquanto a propor¢ao em
pré-puberes é similar (1:1) (6).

O cancer de tireoide apresenta-se avancado ao diagndstico em criancas, com
comprometimento de linfonodos em 40-90% dos casos e metastases a distancia em 20-30%
(6-16).

O protocolo para diagnéstico de nddulos tireoidianos consiste em: exame fisico, exames
laboratoriais, ultrassonografia de tire6ide (USG), bidpsia por pungdo aspirativa com agulha
fina (PAAF) (17-21).

A avaliacdo citolégica do material obtido pela PAAF € a melhor maneira para o diagndstico
diferencial entre nédulos benignos e malignos de tireoide, devido sua alta sensibilidade e
especificidade (22).

Porém, apenas alguns artigos envolvem a PAAF para diagnéstico de nddulos tireoidianos na
infancia (23-28). A PAAF deve obter material celular adequado, todavia, em alguns casos, 0
rapido influxo de sangue de tumores altamente vascularizados exige mais de uma puncao para
diagndstico, o que pode ser particularmente dificil em criangas. A aplicagdo de creme
analgésico minimiza uma desvantagem ao método, que € o desconforto durante a puncdo,
especialmente em criangas pequenas (29-31).

O tamanho do nédulo para indicacdo de pung¢do permanece em discussdao; em adultos a

puncdo € recomendada para nddulos maiores de 1 cm, mas em criancas, devido a alta
incidéncia de malignidade, € razodvel a puncdo de nédulos menores, entre 0.5-1 cm (32,33).

Apesar da alta especificidade e sensibilidade da PAAF, cerca de 20 % a 40% dos achados
citolégicos ndo sao suficientes para o diagndstico ou sdo indeterminados, e o diagnéstico
correto € obtido apenas apds avaliacao histolégica (34).

A USG ¢ a modalidade mais sensivel de identificacdo e avaliacdo ndo invasiva de nddulos
tireoidianos (35,36), visto que, algumas caracteristicas dos nédulos como microcalcificacoes,
hipoecogenicidade, vascularizacdo central, e auséncia de halo, tém sido associadas com maior
risco de malignidade (37-38). A combinacdo dessas caracteristicas determina se o médico
deve ou ndo encaminhar o paciente para puncdo ou realizar USG de seguimento (39). Porém,
hd uma incerteza na acuricia diagnéstica dessas caracteristicas e os resultados da USG
sozinhos ndo podem ser aceitos como verdadeiramente positivos em termos de malignidade
(39,40).



A elastografia é uma técnica dinamica que pode aprimorar a avaliacdo ultrassonogréfica dos
nddulos tireoidianos (41-44), utiliza um software acoplado ao aparelho de USG convencional
para estimar a rigidez de um tecido através do seu grau de deformacgdo apds aplicagdao de uma
forca externa. Lesdes malignas tendem ser mais rigidas do que o tecido benigno ao redor (41-
45). Estudos in vitro com tumores demonstraram rigidez 10 vezes maior em neoplasias
malignas comparadas com tecido benigno (46). A elastografia foi desenvolvida por Ophir e
colaboradores, em 1991 (University of Texas Medical School, Houston) (47).

A elastografia tem sido usada para diferenciar cancer de lesdes benignas em prostata, mamas,
pancreas e linfonodos (43,44). Porém, existem ddvidas quanto a reprodutibilidade de uma
tecnologia em que a deformagao avaliada do tecido depende de uma compressao externa. Nao
se observa na literatura consenso quanto a melhor técnica ou classificacdo para a sua

aplicacdo clinica (45).

Atualmente existem dois métodos de elastografia para determinacdo da rigidez do nddulo
tireoidiano: (a) quando uma forca € aplicada ao tecido e ocorre uma deformacgdo paralela a
direcdo da forca (Strain), (b) quando a deformacdo € perpendicular a dire¢do da forca (Shear
wave). A deformacao do nédulo tireoidiano € mensurada através dos ecos da USG (48).

A primeira técnica necessita de uma forca manual sobre o tecido em estudo, a imagem
elastografica ¢ gerada a partir da deformacdo do nddulo tireoidiano- nddulos rigidos
apresentam menor deformagdo- produzindo ecos que sdo transformados em cores conforme
sua variagao eldstica (48). A segunda utiliza uma tecnologia patenteada chamada Sonic Touch
para criar uma onda que se propaga perpendicular as ondas ultrassonograficas convencionais.
Quanto mais rigido o tecido, a onda se propaga com maior rapidez, essa velocidade é entdao
quantificada; essa técnica apresenta limitacdes como exigir trabalho dedicado, demorado e
equipamentos caros (49-51).

A elastografia tem sido utilizada no estudo de nédulos tireoidianos em adultos com resultados
positivos em relagdo ao diagndstico diferencial entre nédulos benignos e malignos (41,52).
Estudo publicado por Azizi e colaboradores (2012), em que a elastografia foi realizada pelo
método de compressdo manual em 706 adultos com 912 nédulos, uma correlacio significativa
foi encontrada entre a elastografia e malignidade dos nddulos tireoidianos (p=0.0001) (53).

Devido a importancia do diagndstico diferencial entre nodulos tireoidianos benignos e
malignos e a concomitante necessidade de procedimentos diagndsticos menos invasivos na
infancia, optamos avaliar o desempenho da elastografia por compressao manual, nessa faixa
etaria, como nova técnica diagndstica.



Objetivos

e Avaliar o desempenho da elastografia por pressao manual no diagndstico diferencial
de nodulos tireoidianos benignos e malignos na infancia;

e Comparar o desempenho da elastografia com a ultrassonografia convencional no
diagndstico  diferencial de ndédulos benignos e malignos na infancia.
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SUMMARY

Objective: Elastography is a diagnostic technique, performed as part as ultrasound
examination, that evaluates tissue stiffness, which could be an indicator of malignancy of
thyroid nodules (TNs). It was recently shown to be a sensitive, noninvasive tool for the
identification of thyroid cancer in adults. Since the management of TNs in children has
important particularities and the most appropriate investigation(s) of TNs are still debated, we
report our experience with elastography in the diagnostic approach to childhood thyroid
nodules.

Design and Patients: This was a prospective study conducted between September 2012
and August 2013 at the Santa Casa de Sao Paulo Hospital in Brazil. We performed
elastography, ultrasonography and fine-needle aspiration biopsy (FNAB) on 32 patients aged
between 6 and 18 years of age who had, in total, 38 TNs. Elastography was evaluated using 2
scores, namely E1 for elastic lesions (benign) and E2 for rigid lesions (malignant).

Results: Twelve of the 32 patients with cytological abnormalities concerning for
cancer were referred for surgery, 7 patients were diagnosed with thyroid cancer,
corresponding to a 22% cancer rate. McNemar’s Test showed that the findings of
elastography in relation to histopathological were correct in 78.5% of cases. 92% of benign
TNs were classified as E1. Elastography could have avoided unnecessary thyroidectomy of 3
patients with underterminated biopsy result. Only one malignant thyroid nodule was classified
as El.

Conclusions: Our findings suggested that high elasticity of a nodule on elastography is
associated with a low risk of thyroid cancer, if further confirmed; elastography may be useful

as a complementary screening test in children who present with TNs.



INTRODUCTION

Thyroid nodules (TNs) are rare in children, with an incidence rate of only 1.5%.
However, the risk of malignancy among children with TNs is high, reaching a quarter. '*

The incidence of thyroid cancer is 1:1.000, 000 among children younger than 10 years
of age, 1:200,000 among children 10 to 14 years of age and 1:75,000 among those 15 to 19
years of age. After puberty, girls are 4 times more likely to have thyroid cancer than boys,
while the ratio in the prepubertal period is comparable (1:1).

Children are often diagnosed with advanced thyroid cancer, with 40% to 90% of cases
presenting with lymph node involvement and 20% to 30% presenting with distant metastases.
3-8

Thorough investigation of suspicious nodules that might require surgery is
recommended so as to ensure early identification of malignancy and to avoid unnecessary
thyroidectomy in those with benign nodules. >’

The protocol for the diagnosis of TNs includes physical examination, laboratory tests,

10, 11
" However, the most

thyroid ultrasonography, and fine needle aspiration biopsy (FNAB).
appropriate investigation(s) of TNs are still debated. Ultrasonography is considered more
sensitive than physical examination for the detection of TNs, but this technique is not specific
for differentiating between malignant and benign nodules. 12

FNAB is thought to be the most accurate method for diagnosing TNs, but in children,
this procedure is particularly difficult because of the discomfort associated with the biopsy. In
addition, 20-40% of the cytological findings following FNAB are indeterminate or not

sufficient for a definite diagnosis. An accurate diagnosis is often made only after histological

.13
evaluation.



The nodule size that validates biopsy is still debated. In adults, biopsy is recommended
for nodules larger than 1 cm, and in children, it is advisable to perform biopsy on smaller
nodules, i.e., 0.5 to 1 cm, " because of the high incidence of malignancy among children.

Elastography is a promising technique for the ultrasonographic evaluation of TNs. > !¢
This technique relies on software that is available for conventional ultrasound devices and it
evaluates the different types of tissue, which are visualized ultrasonographically, according to
variations in their stiffness. Elastography is based on the principle that benign lesions are
usually softer than malignant lesions, and these data can facilitate a differential diagnosis in
clinical pathologies, such as TNs.

There are 2 general ultrasonographic methods used for determining TN stiffness: (i) a
force is applied to the tissue using manual compression and the tissue deformation is parallel
to the force direction (strain), and (ii) a pushing beam is created and the tissue deformation is
perpendicular to the force direction (shear wave). '*

In children with TNs, a diagnosis that differentiates between benign or malignant

disease is vitally important. We evaluated the usefulness of elastography (using manual

compression) as a diagnostic tool for children who present with TNs.



MATERIALS AND METHODS
Subjects:

This was a prospective study conducted between September 2012 and August 2013 at

the Santa Casa de Sao Paulo Hospital in Brazil. The Ethics and Research Committee of Santa
Casa de Sdo Paulo approved the study (authorization number: 01687412200005479). The
parents/legal guardian of each participant provided informed consent and the participants
provided assent. We evaluated 35 patients with TNs who had been treated at our
hospital’s pediatric endocrinology service. In total, 42 TNs were identified on physical
examination or with cervical ultrasonography. We excluded 3 patients with a total of 4
nodules. One patient with 2 nodules had inconclusive FNAB results, one patient had thyroid
nodule with apparent muscle invasion but in consecutive evaluations showed regression of the
nodule, and 1 wished to withdraw from the study. Therefore, we enrolled 32 patients with a
total of 38 TNs in our study.
Laboratory evaluations of thyroid function (the circulating levels of thyroid-stimulating
hormone, free thyroxine, thyroid peroxidase antibody, antithyroglobulin antibody, and
calcitonin) were conducted. Patients with euthyroidism were referred to the CTC-Genesis
diagnostic center, Sdo Paulo, Brazil, to undergo ultrasonography, elastography and FNAB.
Examinations were conducted by the same radiologist who, at the time of the study, had had 9
years of experience in thyroid imaging. The specimen obtained by FNAB was send to the
Locus cytological analysis laboratory, Sdo Paulo, Brazil, for evaluation by a cytologist who
has had more than 30 years of experience in cytological analysis.

The Bethesda System of Reporting Thyroid Cytopathology was used to categorize
biopsies as nondiagnostic (I), benign (II), atypia of underterminated significance (III),

suspicious for follicular neoplasm (IV), suspicious for malignancy (V) or malignant (VI).



Thyroidectomy was recommended for patients who had possible non-benign cytology

(TN classified as Bethesda IV, V, or VI).

Equipment:

Ultrasonography and elastography were performed using the Ultrasonix Sonix SP
probe with a multifrequency of 5-14 MHz. For the elastography study, we used special
software [version 3.0.2 (Betal)], which was developed for the Ultrasonix apparatus
(Ultrasonix Medical Corporation, Vancouver, Canada). The radiologist in charge of the study

obtained the rights to use the software for experimental research during the study period.

Elastography:

Elastography was performed during the US examination, using the same real-time
instrument and the same probe. A box was highlighted by the operator that included the
nodule to be evaluated.

The patient was placed in the supine position with hyperextension of the neck, and the
transducer of the ultrasonography was oriented perpendicular to the area of interest. For
elastography, a slight and continuous manual compression was exerted with the transducer on
the TIN(s) until resistance could be felt. When the operator sensed resistance he relaxed the
hand holding the transducer so as to provide spontaneous decompression of the thyroid
nodule. It is important that the level of pressure is maintained constant throughout the
examination. The operator knows that the freehand compression is correct through a green
light that appears to the right of the ultrasound image (Figure 1). The possibility to select the
area of elastography analysis allowed a correct screening, even of the small nodules,

independently from the position of the nodule within the thyroid nodule.
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The principle of elastography is to acquire two ultrasonic images before and after
tissue compression by the probe and track tissue displacement by assessing the propagation of
the imaging beam. A dedicated software able to provide an accurate measurement of tissue
distortion was used.

This technique is easy to perform. Examination time ranged from 30 seconds to 2
minutes.

All examinations were performed by the same operator who was not aware of the
results of cytology.

The elastography software program provides information in various colors. Each color
represents a level of elasticity. In descending order of elasticity is blue, green, yellow, and
red.

In this study, elastography was evaluated using 2 scores, modified from Azizi et al.’s
classification, '’ namely E1 and E2. Every TN was given a score of E1 or E2. If the TN had a
red coloring of <50% then it was classified as E1 (elastic TNs); when red was present in

>50% of the thyroid nodule then it was classified as E2 (hard TNs) (Figures 2, 3, and 4).

Statistical analysis
McNemar’s test was used to determine the agreement between elastography, whether

benign or malign, with histology.
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RESULTS

Patients:

We enrolled 32 patients with one or more nodules, referred for suspected nodules
detected by palpation or as incidental radiographic findings. The mean age of patients was
12.9 years (range, 6-18 years) and the female: male ratio was 2.5. The mean age of the girls
(n=23) and boys (n=9) being 13.5 and 11 years, respectively.

Biopsy was offered for all nodules (0.5-4.3cm).

Twelve of the 32 patients with cytological abnormalities concerning for cancer were
referred for surgery — total thyroidectomy. Overall, 7 patients were diagnosed with thyroid
cancer, corresponding to a 22% cancer rate. Their histological diagnoses were 6 with papillary
thyroid carcinoma and 1 with medullary carcinoma.

The patients with cytologically benign nodules agreed to long-term surveillance with
annual neck ultrasonography. FNAB was repeated in the cases of changes in US features. So
far, no changes in the diagnosis of benign nodules occurred.

The mean age of patients with thyroid cancer was 12 years (range, 7-18 years). Six
were female and 1 was male.

Eleven patients tested positive for antibodies, only one among those diagnosed with
thyroid cancer. One patient had elevated calcitonin levels: 3.770 pg/ml (reference value:

<8.4). This patient was diagnosed with medullary thyroid carcinoma.

Thyroid nodules (TNs):

As a result of FNAB, 24 of the 38 TNs (63%) were classified as Bethesda II, 6 (16%)
as Bethesda IV, 7 (18%) as Bethesda V, and 1 (3%) as Bethesda VI.

All TNs classified as Bethesda V and VI were malignant by operative pathology. Five

TN classified as Bethesda IV were benign, one was malignant.
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The location of TNs was as follows: 47% (18/38) in the right lobe, 45% (17/38) in the
left lobe, 5% (2/38) in the isthmus and 3% (1/38) were diffuse. The TNs in the isthmus were
benign, whereas the TN with a diffuse appearance was malignant. Four of the TNs in the right
lobe and 4 in left lobe were malignant.

The average size of the malignant and benign TNs was similar, 1.3-1.6 cm.

Elastography features

Among the 14 TNs evaluated by histology, 5 were benign (35.7%) and 9 were
malignant (64.3%).

McNemar’s Test showed that the findings of elastography in relation to
histopathological were correct in 78.5% of cases, i.e., elastography classified 21.4% as benign
and 57.1% as malignant (Table 1).

Elastography was classified as E1 in only one malignant nodule, and in this
particularly case, the patient had high level of calcitonin, one more thyroid nodule which was
Bethesda V, and the histological diagnosis was medullary carcinoma.

Among the 5 benign thyroid nodule, elastography was classified as E1 in 3 thyroid
nodules.

As in much larger adult series, the fact that the vast majority of patients with benign
cytology do not have surgery prevents an absolute assessment of the accuracy of biopsy. But
if we consider the 24 “benign” TNs after FNAB, elastography was classified as E1 in 22 TNs
(92%).

Three patients referred to surgery after FNAB suspicious for follicular neoplasm
(Bethesda IV) had elastography classified as E1 and the histology confirmed the TNs to be

benign.



13

DISCUSSION

The goal of this paper is to report our experience with elastography in the diagnostic
approach to childhood thyroid nodules.

Our findings suggest that high elasticity of a nodule on elastography is associated with
a low risk of thyroid cancer, since, elastography E1 (elastic TNs) was found in 3 of 5 benign
TN, and if we consider the 24 TN classified as benign after FNAB, 92% were classified E1.
On top of that, only one malignant thyroid nodule was classified as elastography E1, and it
was a particularly case of a boy with elevated calcitonin and final diagnosis of medullary
thyroid carcinoma.

Among the 6 patients with FNAB suspicious for follicular neoplasm (Bethesda IV), 3
patients had elastography classified as E1 and histology confirmed the TNs to be benign, so,
they were referred unnecessary to thyroidectomy.

McNemar’s Test showed that the findings of elastography in relation to
histopathological were correct in 78.5% of cases.

Elastography was recently introduced as a technique that, by assessing tissue
elasticity, might differentiate malignant (usually hard) from benign lesions. With this
technique, tissue elasticity is evaluated by measuring the local displacement of nodular tissue
being compressed by an external force: the softer the nodule, the larger the displacement and
vice-versa.'’

The first study to assess the role of this technique in thyroid nodules was performed in
2007 by Rago et al. They reported a positive predictive value of 100% and a negative
predictive value of 98%. Their conclusion was that elastography was a useful adjunctive tool

for the diagnosis of thyroid cancer. *°
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Subsequent studies showed similar results, such as Azizi’s et al. They performed
elastography in 706 patients with 912 TNs and found a significant correlation between
elastography and malignancy (p=0.0001). "’

Since the high incidence of malignancy, any thyroid nodule in children should be
viewed with suspicion and the diagnostic approach should be aggressive, but, it is also
important trying to avoid invasive procedures and unnecessary thyroidectomies.

Ultrasound is used to screen TNs but many reports question its reliability. A
systematic review by Brito et al. evaluated the performance of ultrasonography in the
diagnosis of TNs and concluded that individual ultrasonographic features are not accurate
predictors of thyroid cancer. *!

Although presently, FNAB remains the most important procedure for the diagnostic
management of TNs yet a substantial proportion (up to 20%) of cytological specimens
provides indeterminate results, and the distinction between benign and malignant lesions can
only be made on histological criteria. >

As far as we know, there is no report using elastography for the diagnosis of TN in
childhood. If larger studies confirm our results elastography might allow children with elastic
TN to be placed in follow-up without invasive procedures or unnecessary thyroidectomies.

However, the accuracy of elastography is hampered by intra-and interoperator
variability. ****%

There are ways that may improve the diagnostic accuracy of elastography.

Magri et al, in their study, evaluated the usefulness of elastography in 528 patients
with a total of 661 TNs, identifying a strain index (SI) cutoff with the highest diagnostic
performance. The SI was calculated as a ratio of the nodule strain divided by the strain of the
softest part of the surrounding normal tissue. The elastographic SI had a high sensitivity,

specificity, and negative predictive value for the diagnosis of thyroid malignancy. 27
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Furthermore, there is a new technique of elastography that estimates tissue stifness in real
time and is quantitative and user independent, shear wave elastography (SWE). Promising
results have been obtained with this technique ** * but it is limited use because it is time
consuming, labor intensive, and requires dedicated, expensive ultrasonography devices.

In this study to minimize interoperator variability, ultrasonography and elastography
by manual compression were performed by a single radiologist with nine years of experience
in elastography and was not aware of the FNAB results.

Although pediatric reports about thyroid cancer may be flawed by their small size, we
thought that is important to improve the investigation of TNs in these young patients. In this
single report about elastography in childhood, the low number of false negative results by
elastography might imply that high elasticity of TNs is associated with benign histology.

In summary, it is easy to incorporate elastography in routine ultrasound examination
and it can be used as a complementary screening test for children who present with TNs.

Larger studies are needed to obtain the diagnostic accuracy of elastography in children.
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Figure 1.

Green light that shows to the left of the ultrasound image when the freehand compression is

correct.
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Figure 2.

Classification of thyroid nodules by elastography: A classification El indicated an elastic
lesion, which was likely benign and a classification E2 indicated a rigid lesion, which was

likely malignant.



Figure 3.

An elastography image with a classification of E1
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Figure 4.

An elastography image with a classification of E2
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Table 1. McNemar’s Test for elastography and histopathological results

B
B COUNT 3

ELASTOGRAPHY % 21.4%
M COUNT 2

TOTAL % 14.3%
COUNT 5

% 35.7%

M
1
7.1%
8
57.1%
9
64.3%

HP
4
28.6%
10
71.4%
14
100%

B: benign; M: malignant; HP: histopathological; %: % of total.
Agreement between elastography and histopathological was 78.6%.
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Consideracoes finais:

Os objetivos desse estudo foram: avaliar a elastografia no diagnéstico diferencial de nédulos
benignos e malignos de tireoide na infancia e comparar seu desempenho com a
ultrassonografia convencional.

Nossos achados sugerem que ndédulos mais eldsticos pela elastografia estdo associados a um
menor risco de cincer de tiredide, visto que, a elastografia classificou como E1 (nédulos
eldsticos) 3 dos 5 nddulos benignos pela histologia e 22 dos demais 24 nddulos considerados
benignos pela PAAF. Além disso, entre os 9 nddulos malignos, a elastografia classificou
como El apenas um nddulo. Neste caso, o paciente apresentava calcitonina elevada e a
presenca de outro nédulo tireoidiano classificado como E2 pela elastografia e resultado
histolégico de carcinoma medular de tiredide. Ainda, dado digno de nota foi que os 3 nédulos
benignos com a classificagdo El pela elastografia pertenciam a 3 pacientes que foram
encaminhados para tireoidectomia desnecessaria devido PAAF suspeita de neoplasia folicular
(Bethesda IV).

O teste estatistico McNemar demonstrou concordancia entre os resultados da elastografia e os
resultados histologicos de 78.5%.

Em relagdo a USG convencional, verificamos que o tamanho dos ndédulos benignos e
malignos foi semelhante: 1.3 a 1.6 cm. A localizacdo dos nddulos malignos foi: 4 em lobo
direito e 4 em lobo esquerdo da tireoide, 1 nédulo que comprometia difusamente a glandula.

A concordancia, entre achados da USG e a histologia foi realizada considerando
hipoecogenicidade, presenca de microcalcificacdes, auséncia de halo e presenca de
vascularizacdo central como caracteristicas de malignidade. Encontramos concordancia de
71,5%, 57.2%, 28.6% e 42.9% respectivamente.

Ao avaliarmos as tabelas 2 a 5, em relac@o ao teste estatistico de concordancia utilizado nesse
estudo (McNemar), verificamos que entre os 9 ndédulos malignos, 6 eram hipoecogénicos, 4
apresentavam microcalcificagcdes, 2 nio apresentavam halo, e 2 tinham vascularizagcdo central
ao doppler. Esses achados sugerem incerteza na associacdo dessas caracteristicas
ultrassonograficas de malignidade isoladas com malignidade do nédulo tireoidiano.

A elastografia foi introduzida recentemente como uma técnica que ao avaliar a elasticidade de
um tecido poderia diferenciar lesdes malignas (geralmente rigidas) de benignas. Com essa
técnica, a elasticidade do nddulo tireoidiano é determinada através da medida do
deslocamento que ocorre apds uma compressao externa, quanto mais eldstica a lesdo maior é
o seu deslocamento e vice-versa (42).

O primeiro estudo que avaliou o papel da elastografia no diagndstico diferencial de nddulos
tireoidianos malignos de benignos foi publicado em 2007 por Rago e colaboradores. Eles
apresentaram como resultados da elastografia um valor preditivo positivo de 100% e um valor
preditivo negativo de 98%. A conclusao do trabalho foi que a elastografia era uma ferramenta
adicional util para o diagndstico de cancer de tiredide (54).
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Estudos posteriores apresentaram resultados semelhantes, como o estudo de Azizi e
colaboradores que realizaram a elastografia por compressdo manual em 706 pacientes com
912 nédulos tireoidianos e encontraram uma correlacdo significativa entre a elastografia e
malignidade (p=0.0001) (53).

Todos os nddulos tireoidianos na infancia devem ser avaliados com suspeita, visto a alta
incidéncia de malignidade e o frequente comprometimento de linfonodos e metastases a
distancia ao diagnéstico (1-6); porém, € igualmente importante que procedimentos invasivos e
tireoidectomias desnecessdrias nao sejam realizados em pacientes pequenos. Nao
encontramos na literatura estudos com a utilizagdo da elastografia na avaliacio de ndédulos
tireoidianos na infancia.

A USG ¢ o exame escolhido como triagem dos nddulos tireoidianos por ser um exame nao
invasivo e de informagdes imediatas. Entre muitas caracteristicas descritas pela USG, a
hipoecogenicidade do ndédulo, a presenca de microcalcificacdes, a auséncia de halo e a
presenca de vascularizacdo central tém sido utilizadas para predizer a malignidade (37,38).
Essas caracteristicas sozinhas sdo pouco preditivas de malignidade; juntas, aumentam sua
especificidade, mas perdem em sensibilidade (55). A USG determina se o médico deve ou ndo
encaminhar o paciente para puncao ou realizar USG de seguimento.

A PAAF € o procedimento para diagndstico diferencial entre nddulos tireoidianos malignos e
benignos de maior acurdcia diagndstica, porém, mais de 20% das amostras avaliadas
apresentam resultados indeterminados, e a distingdo entre benignidade e malignidade s6 €
feito pelo anatomopatolégico (34).

Nossos achados, se confirmados por maiores estudos, t€ém releviancia na abordagem de
nédulos tireoidianos na infancia, visto que pacientes com nddulos tireoidianos eldsticos,
poderiam ser acompanhados por USG e elastografia, sem a necessidade de procedimentos
diagnésticos invasivos ou mesmo tireoidectomias desnecessarias.

Entretanto, a acurécia da elastografia é questionada devido a variabilidade intraobservador e
interobservadores (56,57). Na literatura, existem estudos que demonstram alternativas para
aumentar a acurdcia diagndstica da elastografia.

Uma alternativa € a avaliacdo semiquantitativa da rigidez do nédulo tireoidiano, em que €
calculado um indice de deformacdo (strain index), que avalia a rigidez do nddulo tireoidiano
em relacdo ao tecido ao redor (58). Magri e colaboradores avaliaram a elastografia em 528
pacientes com 661 nddulos tireoidianos pelo cdlculo do indice de deformagdo; nddulos
malignos apresentaram valores significativamente maiores do indice de deformacdo do que
nddulos benignos. Além disso, nesse estudo foi avaliado o indice de deformagdo na presenca
e auséncia de tireoidite e o resultado foi alta sensibilidade, especificidade, e valor preditivo
negativo do indice de deformacdo da elastografia para o diagndstico de cancer de tiredide na
presenca ou auséncia de tireoidite (59).

Outra possibilidade € a avaliagdo quantitativa da rigidez do nédulo tireoidiano (60,61). Existe
uma nova técnica de elastografia chamada “Shear Wave Elastography” que estima a rigidez
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de um tecido de maneira quantitativa e é operador independente. Trata-se de uma tecnologia
patenteada chamada Sonic Touch para criar uma onda que se propaga perpendicular as ondas
ultrassonograficas convencionais. Quanto mais rigido o tecido, a onda se propaga com maior
rapidez, essa velocidade € entdo quantificada (48-51). Resultados promissores com essa
técnica sdo descritos na literatura (60,62). Porém, seu uso € limitado pelo tempo necessario
para realizacdo, ¢ um método trabalhoso que requer dedicacdo do operador. Além disso,

requer aparato de ultrassonografia de maior custo.

Nesse estudo, optamos por um observador Gnico com experiéncia de 9 anos de elastografia
por compressdo manual para minimizar a variacdo interoperadores. Esse operador ndo sabia
os resultados da PAAF.

Embora estudos na infancia de cancer de tiredide possam ser questionados devido a baixa
incidéncia da doenca e assim, amostra pequena de pacientes, consideramos importante os
estudos voltados para essa populagdo. Nesse trabalho tinico na literatura sobre elastografia na
infancia, o nimero pequeno de falsos negativos da elastografia pode implicar que nédulos
tireoidianos eldsticos estdo associados a histologia benigna.

Maiores estudos sdo necessdrios para encontrarmos a acurdcia diagndstica da elastografia no
diagndstico de cancer de tiredide na infancia. No momento, a avalia¢do da elasticidade de um
nodulo tireoidiano poderia ser utilizada como ferramenta adicional de diagnoéstico diferencial
dos nédulos tireoidianos na infancia.
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Anexo 1: Tabelas.

Tabela 1. Teste estatistico McNemar para resultados da elastografia e anatomopatolégico

B M
B NUMERO 3 1

ELASTOGRAFIA % TOTAL  21.4% 7.1%
M NUMERO 2 8

TOTAL % TOTAL 14.3%  57.1%
NUMERO 5 9

% TOTAL  35.7% 64.3%

B: benigno; M: maligno; AP: anatomopatoldgico

Concordancia entre elastografia e anatomopatolégico foi de 78.6%

AP
4
28.6%
10
71.4%
14
100%
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Tabela 2. Teste estatistico McNemar para resultados da ecogenicidade e anatomopatolégico

B M AP
B NUMERO 4 3 7

ECOGENICIDADE % TOTAL 28.6%  21.4% 50%
M NUMERO 1 6 7

TOTAL % TOTAL  7.1% 42.9% 50%
NUMERO 5 9 14

% TOTAL  35.7% 64.3% 100%

B: benigno; M: maligno; AP: anatomopatoldgico

Concordancia entre a ecogenicidade e anatomopatoldgico foi de 71.5%



Tabela 3. Teste estatistico McNemar para microcalcificacdes e anatomopatolégico

B M AP
B NUMERO 4 5 9
MICROC. %TOTAL 28.6%  357%  64.3%
M NUMERO 1 4 5
TOTAL % TOTAL  7.1% 28.6%  35.7%
NUMERO 5 9 14

% TOTAL  35.7% 64.3% 100%

MICROC. : Microcalcificagdes; B: benigno; M: maligno; AP: anatomopatoldgico

Concordancia entre microcalcificagdes e anatomopatoldgico foi de 57.2%
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Tabela 4. Teste estatistico McNemar para halo e anatomopatoldgico

B M
B NUMERO 3 2
HALO % TOTAL 21.4%  14.3%
M NUMERO 2 7
TOTAL % TOTAL  14.3% 50%
NUMERO 5 9

% TOTAL  35.7% 64.3%

B: benigno; M: maligno; AP: anatomopatoldgico

Concordancia entre halo e anatomopatoldgico foi de 71.4%

AP
5
35.7%
9
64.3%
14
100%
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Tabela 5. Teste estatistico McNemar para vascularizacdo e anatomopatoldgico

B NUMERO

VASC. % TOTAL
M NUMERO

TOTAL % TOTAL
NUMERO

% TOTAL

B
4
28.6%
1
7.1%
5
35.7%

M
7
50%
2
14.3%
9
64.3%

AP
11
78.6%
3
21.4%
14
100%

VASC. : Vascularizagao; B: benigno; M: maligno; AP: anatomopatoldégico

Concordancia entre vascularizacdo e anatomopatoldgico foi de 42.9%
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Anexo 2: Dados clinicos dos pacientes e resultados encontrados apds avaliacdo dos ndédulos
tireoidianos.

1 1 F 13 LE HIPO  PRESENTE AUSENTE AUSENTE 2 Vi CcP
2 2 M 13 LD HIPO  AUSENTE AUSENTE PERIE 2 v cMm
3 3 F 7 DIFUSO HIPO  PRESENTE AUSENTE AUSENTE 2 V' CcpP
4 4 F 7 LD HIPO  AUSENTE AUSENTE AUSENTE 2 Vi cpP
5 5 F 15 LD HIPO  PRESENTE AUSENTE PERIE 2 \'s CcP
6 6 F 13 LE HIPER  AUSENTE PRESENTE AUSENTE 2 \'} CP
7 7 F 18 LE HIPO  PRESENTE AUSENTE AUSENTE 2 \'s CcP
8 6 F 13 LD 150 AUSENTE AUSENTE C+P 2 \' CP
9 2 M 13 LE (K10] AUSENTE PRESENTE  C+P 1 v CcMm

Nédulo: numerag@o dos nédulos; Paciente: niimero de identificacdo do paciente; F:
feminino; M: masculino; LE: lobo esquerdo; LD: lobo direito; Eco: ecogenicidade; Hipo:
hipoecogénico; Hiper: hiperecogénico; Iso: isoecogénico; Calcif.: microcalcificacao;
Vasc.: vascularizagdo; Perif.: periférica; C+P: central e periférica presentes; E: escore da
elastografia; PAAF: puncdo aspirativa por agulha fina; AP: anatomopatolégico; CP:
carcinoma papilifero; CM: carcinoma medular.




Anexo 2: Dados clinicos dos pacientes e resultados encontrados apds avaliacdo dos nddulos
tireoidianos.

10 8 F 14 LD 150 AUSENTE PRESENTE  PERIF. 1 v ADENOMA
11 9 F 16 LD 150 AUSENTE PRESENTE AUSENTE 2 v ADENOMA
12 10 M 13 LD HIPER PRESENTE AUSENTE AUSENTE 2 v ADENOMA
13 11 F 17 LD HIPO AUSENTE AUSENTE AUSENTE 1 v ADENOMA
14 12 M 13 LD HIPER AUSENTE PRESENTE C+P 1 v ADENOMA
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Noédulo: numeracdo dos nddulos; Paciente: nimero de identificagdo do paciente; F:
feminino; M: masculino; LE: lobo esquerdo; LD: lobo direito; Eco: ecogenicidade; Hipo:
hipoecogénico; Hiper: hiperecogénico; Iso: isoecogénico; Calcif.: microcalcificagao;
Vasc.: vascularizacao; Perif.: periférica; C+P: central e periférica presentes; E: escore da
elastografia; PAAF: punc¢do aspirativa por agulha fina; AP: anatomopatoldgico.




Anexo 2: Dados clinicos dos pacientes e resultados encontrados apds avaliacdo dos nédulos
tireoidianos.

15 13 LE

F 3 HIPO AUSENTE AUSENTE AUSENTE 2 |
16 14 F 14 IsTMO HIPO AUSENTE AUSENTE AUSENTE 1 [l
17 15 F 13 LD MISTO AUSENTE PRESENTE C+P 1 ]
18 16 F 14 LE HIPO AUSENTE AUSENTE AUSENTE 1 [l
19 17 M 15 LE MISTO AUSENTE AUSENTE PERIF. 1 ||
20 9 F 16 LD MISTO AUSENTE PRESENTE C+P 1 [l
21 18 F 12 LE MISTO AUSENTE PRESENTE C+P 1 |
22 19 F 16 LD 150 AUSENTE PRESENTE PERIF. 1 [l
23 19 F 16 LD 150 AUSENTE PRESENTE PERIF. 1 [l
24 20 F 18 LD 150 AUSENTE PRESENTE PERIF. 1 [l
25 21 F 14 LE HIPO AUSENTE AUSENTE C+P 1 [l
26 22 F 13 LE 150 AUSENTE AUSENTE AUSENTE 1 [l
27 23 F 13 LE MISTO AUSENTE AUSENTE AUSENTE 1 [l
28 24 M 10 LD MISTO AUSENTE PRESENTE AUSENTE 1 ]
29 25 F 13 ISTMO HIPO AUSENTE AUSENTE PERIF. 1 [l
30 26 F 17 LD 150 AUSENTE AUSENTE AUSENTE 1 ||
31 27 M LE HIPO AUSENTE AUSENTE AUSENTE 1 [l
32 28 it 2 LE MISTO AUSENTE AUSENTE AUSENTE 1 [l
33 29 M 13 LD HIPO AUSENTE AUSENTE AUSENTE 1 [l
34 29 M 13 LD HIPO AUSENTE AUSENTE AUSENTE 1 ||
35 3o M a8 LE MISTO AUSENTE AUSENTE C+P 1 [l
36 31 F 10 LE HIPO AUSENTE AUSENTE AUSENTE 2 [l
37 32 F 18 LE HIPO AUSENTE AUSENTE C+P 1 [l
38 11 F 17 LE MISTO AUSENTE AUSENTE C+P 1 |

Nédulo: numeragdo dos nédulos; Paciente: niimero de identificacdo do paciente; F:
feminino; M: masculino; LE: lobo esquerdo; LD: lobo direito; Eco: ecogenicidade; Hipo:
hipoecogénico; Hiper: hiperecogénico; Iso: isoecogénico; Calcif.: microcalcificagdo;
Vasc.: vascularizagdo; Perif.: periférica; C+P: central e periférica presentes; E: escore da
elastografia; PAAF: punc¢do aspirativa por agulha fina.
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and analysis of the study. Authors are advised to consider the recommendations published in
the British Medical Journal (1983) 286, 1489-1493. Manuscripts may be reviewed by the
Journal's medical statisticians.

Units

SI units should be used throughout, with molar, in preference to mass units wherever possible.
Mass units may, however, be used for peptide hormones (e.g. leptin, ghrelin). Pituitary and
other hormones expressed in units per litre should quote the appropriate standard reference
preparation used in the assay. GH must be expressed in mass units (ug/l) measured against
International Standard 98/574. Concentrations should be expressed per litre, rather than per
mL or dL and laboratory reference ranges quoted as appropriate.

Abbreviations

In general the Journal follows the recommendations in Units, Symbols and Abbreviations
(1988). Royal Society of Medicine, London.

The following abbreviations may be used without definition:



49

ACTH corticotrophin; ADH antidiuretic hormone, vasopressin; AVP arginine vasopressin;
FSH follicle stimulating hormone; GH growth hormone; GnRH gonadotrophin releasing
hormone; HCG human chorionic gonadotrophin; hMG human menopausal gonadotrophin:
hPL human placental lactogen; IGF insulin-like growth factor: IGFBP insulin like growth
factor binding protein; LH luteinizing hormone; OT oxytocin; PRL prolactin; PTH
parathyroid hormone; SHBG sex hormone binding globulin; T4 thyroxine; T3
tritodothyronine; rT3 reverse T3: TRH thyrotrophin releasing hormone; TSH thyrotrophin:
VIP vasoactive intestinal peptide.

The Biochemical Journal (1975) 145, 1011, enumerates abbreviations for certain compounds
and also describes the correct use of chemical names and formulae.

All other abbreviations must be defined where they are introduced.

Chemical symbols and formulae should not be used in the text.

Steroids
Authors should follow the recommendations for steroid nomenclature published in the
Journal of Endocrinology (1980) 84, 3-4.

Amino Acids
Abbreviations may only be used in tables and for representing polymers or sequences in the
text [see Biochemical Journal (1975) 145, 11].

Isotopically Labelled Compounds
See Biochemical Journal (1975) 145,13-14 and the Radiochemical Catalogue (Radiochemical
Centre, Amersham, Bucks).

Solutions

Solutions should be described in terms of molarity (M), not normality (N). For values less
than 0.1 M use mM (50 mM not 0.05 M). Buffers: composition, pH and method of adjustment
should be given, e.g. 0.1 M potassium dihydrogen phosphate adjusted to pH 7.4 with 2 M
sodium hydroxide. Volume ratios - e.g. methanol: water, 8 2 v/v (use 'by vol.' instead of v/v if
more than two substances are involved).

References

These should conform to Vancouver style. List up to three authors and use et al. for
subsequent authors. The references in the text should be numbered consecutively in the order
in which they appear and indicated by superscript numerals. Examples are given below:

Edge. J.A., Matthews, D.R. & Dunger, D.B. (1990) The dawn phenomenon is related to
overnight growth hormone release in adolescent diabetics. Clinical Endocrinology, 33, 729-
737.

Russell, W.E. & Van Wyk, J.J. (1989) Peptide growth factor. In Endocrinology (ed. L. J. De
Groot), pp. 2504-2524. W. B. Saunders, Philadelphia, pp.2504-2524.

References in Articles

We recommend the use of a tool such as Reference Manager for reference management and
formatting.Reference Manager reference styles can be searched for here:
http://www.refman.com/support/rmstyles.asp




50

Disclaimer

The Publisher, the Society for Endocrinology and Editors cannot be held responsible for
errrors or any consequences arising from the use of information contained in this journal; the
views and opinions expressed do not necessarily reflect those of the publisher, the Society for
Endocrinology and Editors, neither does the publication of advertisments constitute any
endorsement by the advertised.
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