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Resumo

Objetivo: Determinar o valor preditivo positivo das categorias 4A, 4B e 4C da 42
edicdo do BI-RADS e determinar a variacao interobservador desta classificagcao
em lesdes submetidas a bidpsia cirurgica. Métodos: Este estudo retrospectivo foi
conduzido no Instituto Nacional de Cancer (INCA), Rio de Janeiro, Brasil. Os casos
para analise foram selecionados no banco de dados do setor de radiologia, entre
mulheres submetidas a marcagao pré-cirurgica para biopsia cirdrgica entre janeiro
de 1999 e dezembro de 2002, que foram previamente classificadas como BI-
RADS 4. As mamografias foram revisadas por trés radiologistas especializados
em radiologia mamaria. Os avaliadores classificaram as lesées considerando a
probabilidade de malignidade, dentro da categoria 4, em 4A, 4B e 4C. Para a
analise estatistica, foi realizado um consenso a partir dos resultados dos trés
radiologistas. A variagao interobservador foi calculada utilizando o indice de kappa
ponderado. Resultados: De 775 lesdes, o resultado consensual mostrou 235
(30,3%) mamografias classificadas como 4A, 338 (43,6%) como 4B e o restante
161 (20,8%) como 4C. Os radiologistas ndo obtiveram consenso em 41 (5,3%)
lesdes. A concordancia geral entre os avaliadores foi moderada (k=0,44), variando

entre k=0,38 considerando os radiologistas dois e trés e k=0,54 considerando os
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radiologistas um e dois. A concordancia variou de minima (categoria 4B, k= 0,09)
a pobre, considerando as categorias 4A e 4C. A proporgcdo de lesdes nos
grupos 4A, 4B e 4C foi similar e o VPP foi progressivo (23,0%, 47,6% e 72,7%,
respectivamente). Conclusdao: O VPP das categorias 4A, 4B and 4C foi

progressivo e a concordancia entre os observadores foi moderada.
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Summary

Purpose: To determine the predictive positive value of BI-RADS 4™ edition
categories 4A, 4B and 4C and determine the inter-observer variability for lesion
on which biopsies had been performed. Methods: This cross-sectional study
was conducted at the National Institute of Cancer (INCA), Rio de Janeiro, Brazil.
Cases for analysis were selected from the medical records among women who
were submitted to breast needle localization and diagnostic surgical biopsy, from
January 1999 to December 2002, and which had been previously categorized as
BIRADS 4. The mammograms were reviewed by three senior breast imaging
radiologists. Readers provided a BI-RADS final assessment category to indicate the
probability of malignancy in category 4. For statistical calculations, a “consensus”
variable was created using the outputs from the three assessors. Interobserver
variability for each subcategory was determined using the weighted kappa statistic.
Results: Of 775 lesions, “consensual’ assessment rendered 235 (30.3%)
mammograms classified as 4A, 338 (43.6%) as 4B and the remainder 161
(20.8%) as 4C. Radiologists did not reach a consensus in 41 (5.3%) exams.
Overall agreement between raters was moderate (k=0.44), ranging from k=0.38

between raters two and three to k=0.54 between radiologists one and two.
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Agreement between raters ranged from slight (category 4B, k=0.09) to fair,
considering categories 4A and 4C. In BI-RADS 4B and 4C groups, the proportion of
each abnormality in the whole group was similar to that in 4A, but the PPV were
higher. Conclusions: The PPV for subcategories 4A, 4B and 4C was progressive

and the agreement between readers was moderate.

Key words: Breast cancer, mammography, BI-RADS
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1. Introducao

O cancer de mama € a principal causa de morte por neoplasia entre
mulheres no Brasil e corresponde ao segundo mais incidente, de acordo com as
estatisticas do Instituto Nacional de Céancer (Brasil, 2006). A redugao da taxa de
mortalidade depende da detecgéo precoce, do planejamento terapéutico adequado

e do uso da mamografia anual como método de rastreamento (Newman, 2003).

A mamografia possui alta sensibilidade para detectar cancer de mama
clinicamente oculto. Uma revisdo dos ensaios clinicos que avaliaram o desempenho
do método mostrou que a sensibilidade variou entre 71% e 98% para o exame
anual (Thuler, 2003). Porém, muitas lesdes consideradas suspeitas, para as
quais é indicado estudo histopatoldgico, correspondem a alteragdes benignas.
Nos Estados Unidos, o valor preditivo positivo (VPP) das bidpsias realizadas
por achados mamograficos, ou seja, o total de lesdes malignas diagnosticadas
sobre o total de bidpsias realizadas, varia entre 15% e 40% (Ciatto et al., 1987,
Cyrlak, 1988; Hall et al., 1988). O custo e a morbidade das intervencdes para o
diagnodstico destas lesdes sado levados em conta para a confirmagao do uso da

mamografia como método de rastreamento (Heywang-Kobrunner, 2001).
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Uma das dificuldades da analise do exame é que grande parte das lesbes
diagnosticadas nao apresenta caracteristicas patognoménicas. Knutzen e Gisvold
(1993) estudaram a probabilidade de malignidade em varias categorias de
lesbes nao-palpaveis detectadas na mamografia e observaram que se os critérios
morfolégicos destas lesdes fossem considerados, a taxa de lesbes malignas

entre mulheres submetidas a biépsia poderia chegar a 40%.

Considerando entédo a necessidade de padronizagéao do laudo mamografico e
visando reduzir as discordancias na interpretagdo da mamografia, o American
College of Radiology publicou, em 1993, o Breast Imaging Reporting and Data
System (BI-RADS) (American College of Radiology, 1993). Novas edicdes
foram publicadas em 1995, 1998 e 2003 (American College of Radiology, 1995;
American College of Radiology, 1998; American College of Radiology, 2004).
De acordo com a quarta edicdo do BI-RADS® (American College of Radiology,
2004), os exames séo classificados com base no grau de suspeigao das lesdes em:
categoria 1 - sem achados positivos, categoria 2 - achados benignos, categoria 3 -
achados provavelmente benignos, categoria 4 - achados suspeitos e categoria
5 - achados altamente suspeitos. Lesdes que necessitam de avaliagdo adicional, por
exemplo, com ultra-sonografia, sdo classificadas na categoria 0 e aquelas que tém

diagndstico histopatolégico maligno previamente confirmado, na categoria 6.

Alguns estudos avaliam a capacidade para prever malignidade das
categorias 3, 4 e 5 onde seriam classificadas as lesbes com algum grau de

suspeicdo. Uma maneira de verificar o desempenho de cada categoria do Bl-

Introdugdo 15



RADS® é analisando o resultado das lesdes que foram submetidas a bidpsia e

calcular o VPP, tendo como padrao-ouro o resultado histopatoldgico.

Onze estudos determinaram os VPP das categorias 3, 4 e 5 (Bérubé et
al.,, 1998; Liberman et al., 1998; Lacquement et al.,, 1999; Orel et al., 1999;
Margolin et al., 2001; Ball et al., 2002; Travade et al., 2002; Mendez et al., 2004;
Tan et al., 2004; Zonderland et al., 2004). As caracteristicas de todos os

estudos estio resumidas na Tabela 1.

Nos 11 estudos o VPP variou entre 0% e 8% para a categoria 3, sendo a
mediana de 2%, entre 4% e 63% para a categoria 4, mediana de 21% e entre

54% e 100% na categoria 5 com mediana igual a 89% (Figura 1).
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Figura 1. Valores preditivos positivos encontrados
nos estudos para as categorias do BI-RADS
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Trés artigos mencionaram, além do VPP das categorias BI-RADS, as
caracteristicas morfologicas das lesbes com maior associagao com malignidade
(Tabela 2). Bérubé et al (1998) e Liberman et al. (1998) avaliaram as caracteristicas
morfolégicas das lesdes como proposto na segunda edigdo do BI-RADS (American
College of Radiology, 1995), incluindo para o estudo dos nédulos a avaliagéo da
margem e da forma e para as calcificagdes a morfologia e a distribuicdo. Mendez et
al. (2004) dividiram as lesdes em microcalcificagbes, densidade assimétrica,
nddulo circunscrito, espiculado ou com microcalcificagbes e densidade assimétrica
com microcalcificacbes. Nos trés estudos, o nddulo espiculado foi a lesdo com
maior VPP. Liberman et al. (1998) verificaram que, com relagdo aos nddulos, os
as microcalcificagdes foram morfologia linear e distribuicdo segmentar e
critérios com maior VPP foram margem espiculada e forma irregular. Com
relagédo linear. Bérubé et al. (1998) identificaram que os critérios morfolégicos
com maior VPP foram os ndédulos densos, nédulos com margens espiculadas e

microcalcificagdes lineares.

Um fator importante para a analise dos VPP das categorias € a limitagédo
do uso do BI-RADS, que pode estar associado a deficiéncias da prépria
classificagdo ou do treinamento dos radiologistas que vao utiliza-la (Liberman e
Menell, 2002). Berg et al. (2000) avaliaram a variabilidade inter e intra-
observador do uso da terminologia do BI-RADS. Cinco radiologistas com
experiéncia em mamografia avaliaram 103 mamografias de rotina e 83
diagndsticas. A taxa de concordancia entre os radiologistas (método estatistico

de Kappa) variou entre 0,16 e 0,77 para os diversos achados mamograficos,
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mostrando uma moderada variabilidade e de 0,37 para as categorias do BI-
RADS que significa uma concordancia discreta. Orel et al. (1999), que analisaram
achados de mamografias realizadas em instituigdes diferentes, observaram que
algumas pacientes que eram encaminhadas para realizagdo de bidpsia
apresentavam lesbes benignas, classificadas na categoria 2 e, portanto, ndo
teriam indicacao de bidpsia. Essa discrepancia foi associada com a variagao
interobservador, tanto para descrever as lesbes quanto para recomendar a
bidpsia, e também foi relacionada com variagdes na experiéncia dos radiologistas
que avaliaram as mamografias. Bérubé et al. (1998) associaram o baixo VPP
que obtiveram para a categoria 4 com o fato da nomenclatura do BI-RADS ser

descritiva e pouco especifica.

Ao contrario de Bérubé et al. (1998), Zonderland et al. (2004) encontraram
VPP maiores para todas as categorias em comparagdo com resultados
encontrados em estudos americanos. Este achado foi atribuido ao fato de que
nos estudos americanos ha uma tendéncia em se obter um maior numero de
diagndsticos falsos positivos para reduzir o numero de resultados falsos negativos,
o que interfere na selegdo das pacientes para investigagao histopatologica. O
mesmo achado foi encontrado em um estudo comparando mamografias de

rotina realizadas nos Estados Unidos e no Reino Unido (Smith et al., 2003).

Com relacao aos valores preditivos positivos das categorias, o BI-RADS
sugere valores abaixo de 2% para a categoria 3 e acima de 95% para a categoria
5, sendo que cinco estudos encontraram valores acima do sugerido para a

categoria 3 (Lacquement et al., 1999; Margolin et al., 2001; Mendez et al., 2004;

Introdugdo 18



Tan et al., 2004; Zonderland et al., 2004) e em nove artigos os valores obtidos
foram mais baixos que o esperado para a categoria 5 (Bérubé et al., 1998;
Liberman et al., 1998; Lacquement et al., 1999; Margolin et al., 2001; Tate et al.,

2001; Ball et al., 2002; Travade et al., 2002; Mendez et al., 2004; Tan et al., 2004;).

Mesmo levando-se em conta estas variagdes, estes resultados confirmam
uma significativa diferenga no desempenho entre as categorias, sugerindo a
utilidade da classificagdo. A dificuldade para a utilizagdo do BI-RADS" parece
estar entdo relacionada com a divisdo das lesdes de acordo com as categorias,
considerando os diferentes critérios morfolégicos, o que tornaria a classificagao

menos subjetiva e com maior concordancia inter e intra-observador.

Em 2003 o American College of Radiology publicou a 42 edigdo do BI-
RADS® propondo algumas alteracdes (American College of Radiology, 2003).
Em resposta aos comentarios feitos pelos usuarios das edi¢cdes anteriores e
com o objetivo de dar informagdes sobre as mudangas da nova edi¢gdo, uma

nova secao foi inserida (Guidance Chapter).

A categoria 6 foi acrescentada nesta edicdo, destinada a lesbes
identificadas no exame que tenham sido previamente submetidas a bidpsia e

apresentam resultado histopatoldgico maligno.

De acordo com a definicdo de que a maioria das lesbes que sao
consideradas suspeitas € classificada como categoria 4 e que esta categoria
apresentaria um VPP bastante variavel (entre 3% e 94%), a nova edi¢ao propde

também uma alteragdo na categoria 4. Foi sugerida uma subdivisdo opcional
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em 4A, 4B e 4C. A categoria 4A deve ser utilizada para as lesdes que
necessitem de investigacdo histopatolégica, mas tenham baixo grau de
suspeicdo. Neste caso ndo é esperado um laudo histopatolégico maligno. Na
categoria 4B estariam classificadas as lesdes com grau de suspeig¢ao intermediario.
Um estudo com resultado histopatolégico benigno deve ser correlacionado com
0 achado radiologico. A categoria 4C inclui achados com alto grau de suspeigéo,
porém que ndo sao classicos para malignidade. Um resultado maligno é esperado

para esta categoria.

Esta divisdo, entretanto, € opcional, sendo util para auditorias e para
orientar decisdes de condutas. Esta divisdo pode auxiliar o médico assistente e
o patologista na correlagéo do resultado da biépsia com o achado mamografico,
por exemplo. Seria aceitavel um resultado histopatolégico benigno para lesdes
na categoria 4A, porém lesbes da categoria 4C com resultado de bidpsia
benigno devem continuar a investigagdo diagndstica. Sendo assim, a proposta
desta classificacdo seria auxiliar na definighio da conduta das lesbes
classificadas na categoria 4, antes e apos a biopsia, sem o objetivo de contra-

indicar a investigagao histopatolédgica das lesdes incluidas nesta categoria.

Contudo, o BI-RADS® permite certa subjetividade para subdividir as lesdes
nas diversas categorias. As duvidas sobre como classificar os exames criam um
questionamento quanto a utilidade da subdivisdo, pois pode nao haver diferenca
significativa nos VPP de cada subcategoria conforme foi sugerido. Caso isso se
confirme, a subdivisdo seria desnecessaria, levando ao aumento da subjetividade

e do tempo para confecgédo do laudo mamografico, sem beneficio evidente.
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Lazarus et al. (2006) avaliaram o VPP das categorias 4A, 4B e 4C e
a variagao interobservador e verificaram um VPP de 6%, 15% e 53%
respectivamente, mostrando uma gradagcdo para malignidade, de acordo as
categorias. Entretanto, quando avaliaram a variagao interobservador, encontraram
uma concordancia pobre, de 0,14, 0,16 e 0,28 para as categorias 4A, 4B e 4C
respectivamente. A variacao interobservador também foi avaliada por Ciatto et al.
(2006), que verificaram 50 lesdes - avaliadas por 12 observadores - que
demonstraram uma concordancia minima, de 0,08, 0,07, 0,10, para as categorias

4A, 4B e 4C respectivamente.

Estes estudos mostram que as categorias 4A, 4B e 4C podem apresentam
diferencgas significativas na capacidade de prever malignidade e que pode haver
uma concordancia interobservador que justifica sua utilizacdo, Partindo deste
pressuposto, o que demonstraria a utilidade desta subdivisao, propusemos o

atual estudo.
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2. Objetivos

2.1. Objetivo geral

Determinar o valor preditivo positivo e verificar a variagao interobservador
das categorias 4A, 4B e 4C do BI-RADS® em mamografias de mulheres com

lesdes nao palpaveis, tendo como padrao-ouro o estudo histopatoldgico.

2.2. Objetivos especificos

— Calcular o VPP das categorias 4A, 4B e 4C de lesdes identificadas em
mamografias de mulheres submetidas a bidpsia cirurgica, considerando

a analise histopatolégica como padrao-ouro.

— Verificar a variagdo interobservador das categorias 4A, 4B e 4C,

considerando trés radiologistas como observadores.
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Reader variability and predictive positive value of the sub-divisions of
mammography BI-RADS category 4

Objective: To determine the predictive positive value of BI-RADS 4" edition
categories 4A, 4B and 4C and determine the inter-observer variability for lesion

on which biopsies had been performed.

Methods: This cross-sectional study was conducted at the National Institute of
Cancer (INCA), Rio de Janeiro, Brazil. Cases for analysis were selected from
the medical records among women who were submitted to breast needle
localization and diagnostic surgical biopsy, from January 1999 to December
2002, and which had been previously categorized as BIRADS 4. The
mammograms were reviewed by three senior breast imaging radiologists.
Readers provided a BI-RADS final assessment category to indicate the
probability of malignancy in category 4. For statistical calculations, a
“consensus” variable was created using the outputs from the three assessors.
Interobserver variability for each subcategory was determined using the

weighted kappa statistic.

Results: Of 775 lesions, “consensual’” assessment rendered 235 (30.3%)
mammograms classified as 4A, 338 (43.6%) as 4B and the remainder 161
(20.8%) as 4C. Radiologists did not reach a consensus in 41 (5.3%) exams.
Overall agreement between raters was moderate (k=0.44), ranging from k=0.38
between raters two and three to k=0.54 between radiologists one and two.
Agreement between raters ranged from slight (category 4B, k=0.09) to fair,
considering categories 4A and 4C. In BI-RADS 4B and 4C groups, the
proportion of each abnormality in the whole group was similar to that in 4A, but
the PPV were higher.

Conclusions: The PPV for subcategories 4A, 4B and 4C was progressive and

the agreement between readers was moderate.

Publicagdo 25



Introduction

There is general agreement that screening mammography reduces the
rate of deaths among women with breast cancer who are 40 years old or older
(1,2). In a meta-analysis of eight randomized trials, in women assigned to
screening mammography, the mortality rate of was reduced in up to 35% among
women aged 50-69 years, and of 15% to 20% among those aged 40-49.
However, the major flaw of screening mammograms resides in the relatively
high number of false-positive results, i.e. lesions considered amenable to

surgical excision but with a benign final pathologic status (3, 4).

Besides the low specificity of the mammography, the variability in
the terminology used in mammography reporting leads to inconsistent
recommendations (5). To address concerns about terminology, the American
College of Radiology created the Breast Imaging Reporting and Data System
(BI-RADS®), which includes seven numbered assessment categories of 0-6 with
associated management recommendations (6). In the 4™ edition the lexicon
suggested an optional subdivision of category 4 (4A, 4B, 4C) that is used for the
majority of findings prompting breast interventional procedures. This subdivision
allows a more meaningful practice audit and is an aid for clinicians and
pathologists. The category 4A may be used for a finding needing intervention
but with a low suspicion for malignancy. The category 4B includes those with
intermediate suspicion and the category 4C includes findings of moderate

concern, but not classic for malignancy (as in category 5) (6).

Publicagdao 26



The variability in the application of the BI-RADS assessment categories
for mammography has been studied to a large extent. In the studies with the
most optimistic results, fair to moderate agreement was reported (7). As
expected, the division of category 4 into three other subdivisions led to further
variability and disagreement between radiologists. The current mammographic
lexicon does not explicitly state which mammography features should be
included in each subdivision and the studies evaluating these new categories
are scarce. A recent study obtained fair agreement for category 4C (k = 0,26),
however there was poor agreement between observers for category 4A and 4B

(xk = 0,14 and 0,16 respectively) (8).

There are strict guidelines for the management of breast abnormalities
detected with mammography. However, radiologists accustomed to examining
mammograms notice that breast surgeons may feel uncomfortable with the
current BI-RADS subdivision of the category 4, especially regarding the blurred
differentiation between categories 3 and 4A. There is a current scarcity of large
and well-conducted studies that examine the inter-observer variability of
category 4 of the BI-RADS. Moreover, there is no current evidence confirming
an upward trend in the positive predictive value of the sub-divisions of category
4 in actual practice. The purpose of the present study was to examine these
important parameters in a large sample of over 770 mammography studies,
thereby providing consistent understanding of the limitations posed by the

current BI-RADS recommendations for mammography.
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Subjects and methods

Patient Selection

This cross-sectional study was conducted at the National Institute of
Cancer (INCA), Rio de Janeiro, Brazil. Institutional review board (IRB) approval
was obtained. The IRB granted exemption of the informed consent form

because of the retrospective and non-interventionist nature of the study.

Cases for analysis were selected from the medical records among
women who were submitted to breast needle localization and diagnostic surgical
biopsy, from January 1999 to December 2002. Of 1179 cases, 906 (76.8%) had
been previously considered under category 4. A total of 131 cases were
excluded, 49 because mammographic films were unavailable for review, 35 had
only ultrasonographic presentation, 27 were considered category 2, 3, 5 or 6
and 20 were excluded because final pathologic diagnoses were not retrieved.
The remaining 775 lesions in 678 patients comprised the study population. The

median age for these patients was 55.7 years (90% central range 45-79 years).

Mammography

Bilateral mammography was performed with a dedicated mammography unit
(Mammomat 3000 Siemens; or Alpha RT, Instrumentarium). Patients underwent
initial craniocaudal and true lateral mammography, with magnification mammograms

available in some cases. Radiographic assessment rendered 116 mass lesions,
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407 calcifications, 98 asymmetries, 71 architectural distortions and 83 combined
lesions (calcification with mass - 34, asymmetry with calcification — 32 and

architectural distortion — 17).

Imaging Interpretation and Data Analysis

The mammograms were reviewed by three senior breast imaging radiologists.
Readers provided a BI-RADS final assessment category to indicate the probability
of malignancy in category 4. Observers were asked to review the films without
comparison films. The observers were familiar with the sub-divisions of BI-RADS
category 4, and all observes had at least three years of experience using the
fourth edition of BI-RADS. They were trained using the lexicon “Guidance Chapter”
orientation, but the decision of the subcategory was individual and subjective.
For statistical calculations, a “consensus” variable was created using the outputs
from the three assessors. The “consensus” diagnosis was determined when at
least two readers agreed upon one of the sub-divisions of category 4 for one
given mammogram. When the three readers rendered different diagnoses, the
mammogram received the “complete disagreement’ label. The nature of all lesions
was confirmed with histopathologic results after surgical excision. Of the 775
lesions, 348 (44.9%) were malignant and 427 (55.1%) were benign. Malignant
masses included infiltrating ductal carcinomas (n = 194), infiltrating lobular
carcinomas (n =17), ductal carcinoma in situ (DCIS) (n = 117) and infiltrative
lobular and ductal carcinomas (n=3). Benign lesions (n=427) included fibrocystic

changes, papillomas, radial scars, and fibroadenomas. For statistical purposes, all
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invasive carcinomas and in situ ductal carcinoma were allotted to the malignant
group and the remainders were classified as benign, following the recommendations

issued by BI-RADS®.

Data was recorded in Open Office spreadsheets and statistical calculations
were performed with the R statistical package (R Environment). Interobserver
variability for each subcategory was determined using the weighted kappa
statistic. The method for estimating an overall weighted kappa value in the case
of multiple observers and multiple categories is based on the work of Landis and
Koch (9). The guidelines of Landis and Koch were followed in interpreting =
values: 0.00-0.20, slight agreement; 0.21-0.40, fair agreement; 0.41-0.60,
moderate agreement; 0.61-0.80, substantial agreement; and 0.80—1.00, almost

perfect agreement.

Results

“Consensual” assessment rendered 235 (30.3%) mammograms classified
as 4A, 338 (43.6%) as 4B and the remainder 161 (20.8%) as 4C. Radiologists
did not reach a consensus in 41 (5.3%) exams. Overall agreement between
raters was moderate (k=0.44), ranging from k=0.38 between raters two and

three to k=0.54 between radiologists one and two (Table 1).

In the mammograms rendered as category 4A, calcifications, masses and
asymmetries were the most common findings, comprising well over 85% of the

exams. The PPV of these findings ranged from 14.8 (asymmetry) to 24.8
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(calcification). Although rare in this group (4A), architectural distortions were
associated with cancer in all cases, as a stand-alone abnormality or associated to
calcifications. In BI-RADS 4B and 4C groups, the proportion of each abnormality
in the whole group was quite similar to that in 4A, but the PPV were higher. The
mammograms for which radiologists disagreed completely, the PPV of the

abnormal findings stood between those for categories 4B and 4C (Table 2).

Agreement between raters ranged from slight (category 4B, k = 0.09) to

fair, considering categories 4A and 4C (Table 3).

Discussion

The present study is an attempt to improve the overall knowledge on the
PPV of the three sub-divisions of BI-RADS category 4, and the study is based on
one of the largest samples examined in this regard so far. The PPV progressed
steadily from category 4A to 4C, and our results may help determine the
likelihood of a women having clinically significant breast disease when receiving
a BI-RADS 4 diagnosis. The American College of Radiology BI-RADS was
developed to provide a standardized reporting system for mammography, to
minimize the variability in mammography interpretation, to maximize the accuracy
of the screening by the influence in the number of false positive exams (6, 10),

but confirmation of these goals may only be attained with large clinical studies.

The final assessment categories of the BI-RADS lexicon are useful to

predict malignancy. A search for studies evaluating the PPV of categories 3, 4
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and 5 disclosed 11 publications, all of them describing different conditions for
mammographic interpretation. In those studies, the PPV ranged from 0% to 8%,
4% to 63% and 54% to 100% for categories 3, 4 and 5 respectively (11).
Lazarus et al. (8) evaluated 94 mammographic lesions (32% malignant) and
analyzed the PPV for lesions categorized as BI-RADS 4 and 5. In that study, the
PPV were 6%, 15% and 53% for categories 4A, 4B and 4C respectively and
91% for category 5. Our study corroborates these previous findings, because
the PPV improved from category 4A to 4C. However, there is an important
difference between our findings and those of the previous studies: our PPV were
generally higher when compared to that obtained from other samples. These
differences may be attributed to the fact that INCA is an institution totally
dedicated to the study and treatment of cancer, which is likely to favor a
selection bias. The institution receives cases referred from basic health units

nationwide, and these cases are much likely pre-selected.

Lee et al. (12) studied 150 lesions that were first examined with breast
ultrasound, after which histological samples were obtained with ultrasound-guided
breast core biopsy. In the ultrasound assessment, the PPV were 26%, 89% and
90% for categories 4A, 4B and 4C respectively, and 97% for category 5,
confirming the upward trend for PPV in line with the BI-RADS ultrasound
classification. Even though radiologists have been using the BI-RADS lexicon for
decades, large variability may still be seem among radiology practitioners.
Variability in mammographic interpretation had been reported even before the

use of the BI-RADS lexicon, and this variability itself prompted ACR to design
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the BI-RADS. Elmore et al. (5) published a study on 150 mammograms, from
which 27 cases of cancer were diagnosed. Work up recommendation was highly
variable ranging from 74% to 96% for women with cancer and 11% to 65% for

women without cancer.

Since the introduction of the BI-RADS lexicon, observer variability has
been re-evaluated by several authors (7, 13-15). These studies indicate that,
even in the presence of a standardized lexicon, variability in mammographic
reports still persists. Berg et al. (7) reported a highly variable lesion management,
with a final assessment kappa of 0,37. Pijnappel et al. (15) reported moderate
overall agreement for non-palpable lesions with microcalcification (kappa 0,54).
Two studies evaluated the variability to categories 4A, 4B and 4C (8, 16). Ciatto
et al. (16) published a study in which 50 lesions where tested by 12 radiologists
and reported a slight agreement for category 4A, 4B and 4C (0.08, 0.07, 0.10
respectively). The overall agreement in that study was slight (0.20). Twelve
dedicated breast radiologists were enrolled in this study without prior working
knowledge of the classification system. They demonstrated that the variability
was higher for the less experienced group (> 10 years: K range 0.39 —0.65; < 10
years range 0.26-0.66), although even expert radiologists might have limited
consistency in using the BI-RADS assessment categories. The present study,
however, has as a major limitation the fact that only one mammogram was used
for rater assessment and an experienced radiologist before the start of the study

had carried out the selection of this mammogram.
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Some authors attempted to compare the performance of radiologists with
large experience with breast images (8). In that study, five experienced breast
radiologists, familiarized with the “Guidance Chapter” criteria for BI-RADS sub-
categorization, evaluated 94 lesions. As Ciatto et al. (16), they showed fair
agreement for the overall assessment category (k = 0.28). Nevertheless, the
agreement for category 4C was fair (k = 0.26), and the agreement was only
slight for categories 4A and 4B (k = 0.14 and 0.16 respectively). Comparing
these figures to ours, the studies differed in that we had a lower agreement rate
for category 4B. In our study, we found fair agreement for categories 4A and 4C

(0.27 and 0.39), however the agreement for category 4B was only slight (0.09).

Our study showed higher overall agreement compared to these prior
studies. Three reasons seem plausible to explain this fact: first, the present study
was restricted to mammograms previously classified as category 4. Second, three
radiologists rated the mammograms, whereas five radiologists were involved in
the study by Lazarus et al. (8) and 12 in Ciatto et al. (16). And third and foremost, a
higher agreement in our study can also be related to the prior extensive expertise
of three radiologists involved in the study, very familiar with the “guidance
chapter” in the fourth edition of the BI-RADS and with many years of practice in
a reference national breast cancer center. Berg et al. (17) demonstrated that
training has an immediate and remarkable impact on raters’ performance. They
found that after a 1-day training session, expert consensus improved for features

analysis and final assessment and this effect was maintained over 2-3 months.
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The variability in interpretation of breast exams can also be demonstrated
in ultrasonography. Lee et al. (12) demonstrated the inter-observer agreement
for sonographic final assessment. They found good overall agreement, although
the variability to the subcategories was high. The poorest agreement was found
for category 4B (0.09), probably because only 4.8% of the lesions were in this
category. In our study, we also found the poorest agreement for category 4B

although the prevalence of lesions in this category was found to be higher (43.6%).

The agreement is higher in studies that combine US and mammography.
Lee et al. (12) found moderate agreement to US descriptors, like shape and
orientation (k = 0.49 and 0.56 respectively). Lazarus et al. (8) found high agreement
to describe mass and calcification in mammography (k = 0.84 and 0.94 respectively).
Moreover, they found moderate agreement to descriptors to ultrasound, such as
lesion orientation (k = 0.61), shape (k = 0.66) and margin (k = 0.40). The variability
concerning the lexicon also can be demonstrated by the analysis of the breast
mammographic density. Ciatto et al. (18) showed that the categorization of
breast density according to BI-RADS is feasible and consistency is reasonable
between readers. The present study has a limitation concerning the study sample,
comprised exclusively of lesions classified as BI-RADS 4, excluding those
categorized as 3 or 5. This aspect of the study design may constitute an important
selection bias, considering the fact that categories 4A and 4C are subject to

down- and upstaging to categories 3 and 5, respectively.

The present study demonstrated progressive PPV from BI-RADS category

4A to 4C. Although the agreement for each category was slight to fair, the overall

Publicagao 35



agreement was moderate. Variability is inheriting in the practice of radiology and is
not necessarily problematic, because extensive and continued training can
possibly diminish it. It is important, however, to determine the necessity to stratify
the lesions in these new categories with a focus on their impact on clinical
decision-making. The present study provides reassurance to radiologists that
they must seek for continuous training on BI-RADS, because even radiologists
with extensive experience with mammography struggled to reach fair rates of
agreement in category BI-RADS 4. Down- and upstaging of this category may
have severe impacts on the management and outcome of women. Besides the
clinical impact, insufficient training may negatively affect the overall treatment

costs of mammographic abnormalities.
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Table 1 — Rater agreement in each BIRADS 4 category

BIRADS Category Rater K*
1-n(%) 2-n(%) 3-n(%) Consensus 1) 0.54
4A 308 (39.7) 318 (41.0) 80(10.3) 235(30.3) 2)0.39
4B 322 (41.5) 325(41.9) 419 (54.1) 338 (43.6) 3)0.38
4C 145 (18.8) 132 (17.1) 176 (35.6) 161 (20.8) 4)0.44
Complete disagreement = 41 (5.3)

*1= Raters 1 versus 2; 2 = 1 versus 3; 3 = 2 versus 3; 4 = overall
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Table 2 - List of mammographic findings in each BIRADS 4 category and

their respective positive predictive values (PPV)

BIRADS Category = BI-RADS Descriptor Benign Malignant PPV
(consensus) n (%) n (%)
Calcification 109 (60.9) 36 (66.7) 24.8
4A Mass 38 (20.9) 8 (14.8) 17.4
Assimetry 23 (12.7) 4(7.4) 14.8
Architectural distortion 0 2(3.7) 100
Mass + Calcifications 5(27) 2(3.7) 28.6
Assimetry + Calcifications 6 ( 3.3) 1(1.8) 14.2
Architectural distortion + 0 1( 1.8) 100
Calcifications
TOTAL 4A 181 54 23.0
Calcification 93 (52.5) 75 (46.6) 44.6
4B Mass 24 (13.6) 30 (18.6) 55.5
Assimetry 35 (19.8) 27 (16.8) 43.5
Architectural distortion 10 ( 5.6) 9( 5.6) 47 .4
Mass + Calcifications 6( 3.4) 9( 5.6) 60.0
Assimetry + Calcifications 6 ( 3.4) 8( 4.9) 57.1
Architectural distortion + 3( 1.7) 3( 1.8) 50.0
Calcifications
TOTAL 4B 177 161 47.6
Calcification 20 (45.4) 49 (41.9) 71.0
4C Mass 1(2.3) 10 ( 8.5) 90.1
Assimetry 2( 4.6) 4( 3.4) 66.6
Architectural distortion 15 (34.1) 33 (28.2) 68.7
Mass + Calcifications 1( 2.3) 9(7.7) 90.0
Assimetry + Calcifications 1( 2.3) 7 ( 6.0) 87.5
Architectural distortion + 4(9.1) 5(4.2) 71.4
Calcifications
TOTAL 4C 44 117 72.7
Complete Calcification 15 (60) 10 (62.5) 40.0
disagreement Mass 2(8) 3(18.7) 60.0
Assimetry 3(12) 0 0
Architectural distortion 2(8) 0 0
Mass + Calcifications 0 2 (12.5) 100
Assimetry + Calcifications 2(8) 1(6.2) 33.3
Architectural distortion + 1(4) 0 0
Calcifications
TOTAL compl. dis. 25 16 39.0
TOTAL (all categ.) 427 348 44.9
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Table 3 — Interobserver variability in assigning the final BI-RADS 4 assessment

category

BIRADS Category K*
4A 0.27
4B 0.09
4C 0.39
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Legends to figures:

1. Mammography shows amorphous calcifications enlarged on this true lateral
view — consensus category 4B — Final pathological assessment: invasive

ductal carcinoma.

2. Mammography demonstrates an oval, microlobulated mass with amorphous
calcifications — consensus category 4B — Final pathological assessment:

hyalinized fibroadenoma.

3. Mammography craniocaudal and lateral view of both breasts shows focal
asymmetry at the superior upper quadrant of the left breast — consensus

category 4B - Final pathological assessment: invasive lobular carcinoma.
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Figure 1
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Figure 2
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Figure 3
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4. Conclusoes

e O VPP das categorias 4A, 4B e 4C foi, respectivamente, de 23,0%, 47,6% e

72,7%.

e Houve moderada concordancia geral entre os trés observadores (0,4). A
concordancia foi pobre para a categoria 4A (kappa = 0,27) e 4C (kappa =

0,39) e minima para a categoria 4B (kappa = 0,09).
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6. Anexos

6.1. Anexo 1 - Ficha para coleta de dados — Radiologista 1

Registron®|__ | || |

Matriculan®| | || ||| |

BI-RADS categoria |||
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6.2. Anexo 2 —-Ficha para coleta de dados — Radiologista 2

Registon®|__ | | | |

Matriculan®| | | | | | | |

BI-RADS categoria |||
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6.3. Anexo 3 —Ficha para coleta de dados — Radiologista 3

Registron® | | | | |

1) Achado mamografico

a) Nédulo: resenteld ausenteld
- Forma: edondal] ovalld lobuladal irregulard
- Margem: circunscritall microlobuladall  obscurecidall
indistintald espiculadall
- Densidade: alta densidadeld  isodensol] baixa densidadel]
b) Microcalcificacdes: presentel] ausentel]
- Distribuigdo:difusasl]  linearesd  agrupadasl] regionais]
segmentares[]
- Forma: puntiformes] indistintas ou amorfasld] heterogéneas[]
c) Distorcdo da arquitetura: presentel] ausentel]
d) Assimetria: presentel] ausentel]
- focalld difusall
e) Lesao associada: nodulo com microcalcificagao [

assimetria com microcalcificagéo [

distor¢cao arquitetural com microcalcificagao [J

2) Histopatolégico:
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6.4. Anexo 4 - Carta de aprovagao do projeto CP — SPC — DPQ

1
(’[ﬁ\ CODEIHADAE DE AR Seuims

el Db Pl Clraes PR D8RS,
Cewnda Tiewn'racle Fauans Dl

Rio de Jaredra, 10 9k Teveraig de 2015
Mema. 0105 - CCEC

Da: CCEC
Para: Fabaols Procas Kesbaknan

Senhir () Fasqutsader &)

Irdcrmamon que & Comdshd Cetikca de Esludos Clinkcos aprovow em sua reunilio de
040005, o projete d= pesgusa n* 00QME = THul: Assocacdo anlre op Criddrigs
horokigicos das Lesdes mdo Falpdwes da Mama & & Bubdrisdo da Calagers 4 do BI-FALE,
o gl ofs 5 w) & olal Pesiumadanta] Pringpal,

Irformamos que o projelos de pesouisa aprovados pela CCEC devatic sar obijssa de 1
Redaltrios semesirals, a partic da dala de assinalung de Gedrals o & FAF, ou no casa de
ealudar inhernas, A opany da dsta da apicwssdc pelo Comibt d= Elica em Fesquisa. 2.
Apresanlandes anuais am reurifes macadas pela CPO especficamente pana esha im

D secerca com o Tmegrama woents, o pealossli agtd sends ercaminhado ac Comild de Elica
it Fragipran

Alenoosamenio,

Y S ".'-.;;.'-’F..i-;
Mariks Maria Dreyar Breneriach

Cif =0 Lisy e DRI
Fragciomia de Com i oy Flen sm Peapiss

rreaTs pera o CEF
1 = Prefacsio Clisss

2= Fral ¥ 2 R
& - Cumdidur Wiae
L = Fimmagdra iy Fasgise
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6.5. Anexo 5 - Cartas de aprovagao do projeto no CEP — INCA

FARECER DO COMITE DE ETICA EM PESTOUISA

|"I"J'.['l.|'l.,l.'.|I D0 PROJETO: 03/05 - Assaviacio entre o8 CritArion hllq-rﬁ;:.i.;!up_n:uu d..:.:l
Lesdes nda Palpieris do Mama e a Subdivisio da Catepocn 4 2o Bl-RADS

!P!ﬂﬂlﬂ!-.hﬂﬂlﬂ. RESPONSAVEL: Fabicls Procaci Kestelman

T T = |
i!I-ET“II'UJI;'.h-:Ir. INETITUTC: KACIONAL DE CANCER | DATA DE APRESENTACAC AD CER.
i SR he T b | 04 ¢ iz g aunn |
!———---- . - - - |
| OIETTV:

| Shjetim Oersl: Determinar o WPP des critdnos morfolegicne em mamografias de muollseres oom |
| eadiis e palpdyvels e vesilicar Sd acdCingio coon ax nbopoman 44 46 & 20 propaeins no 4|
Il:l]il:i.lil do BI-RADST, terwla camon Pl aurn @ extide hshoomnaltgpicn,

| PARRCRER D CEF

| Cr Comité de Ftica devidku per aprasar o protocnin scima som restripdes, 3)o hevedda a nectaidade de chimpha
| g Tearpio de Conssnimelo Livie ¢ Escbrecide

ib.ll:‘rl:lﬂ:ll DOCER & 2=Th Q’JFP%MI}:‘,":I Eglll.ll,.‘;."{E‘ﬂl:l:

| Aadzara Alvosde Saaes SR Lorah Schvawar
Agdrara Boreess Fitiia Bifma
ke Wbk Bl ol i i (15 Tus TUE V-
| Cariea Freborkes de Frebmas Lira Marxio
| Chbenkbic Cabaran 4o Carma Vs Mina bl

|
i[‘l.'l.l'.i'.[:'.l.F:El.lr-!In'rﬂ'.'l

B | F I
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i sy e
ol 2 Bach B Prigubin il

M_Ef'!_'i Ris e Jancira, |5 g mowgo de 2008

[ra. Fateols Procaci Kestalman
Pesepuisslinm Prinzipal

Eel Pred. a® 03908 - Aasocirzdo enbe as Crikies Misfokgicrm: das Lesies adn Palpinais s
Bl e & Saabadinisdhy da Cargoria & do Bl-RALS

Informamns gue o Camile di Eticn €in Fejuina do B Masinmul de Cineer apds ardlise desidin
por aprovar o Feoleoks mioblede! Aziofieclin emtse 08 Onbfrics Morfolbgieo das Lesie: nin
Palpdveis da Mama ¢ a Subdivedo da Coegoria d do BLRADS  em sue reunilo de 2E de fevercino de

PIIIER

Estamos encaminbande a docomesiagdo pertineste mma o CONEP, com visis o regkiro e
arquivmmenks,

St | (rg it ik, ,-"Jl

o T8 SEPEE T

|
o, Lpis O1d g (i
r e Cpamind de Eniga am Psgiisa
CEP:1MLTH

045 Dra Elleic de {ibveira Carclla
Chele dn Servin s Radabegme— H CINE

Anexos 57



PAMISTESS Da
qir e

o'r Fhrw py Panouin it

mﬁ Rin de Tacgirg, 13 de mangs de D4

I Willisin Seml Heans

Coorterarder do Grepo de Trabalbo < COMEP-MS
Pelinesnénin <k Baivde - Comacleo Macional de Sxide
Hlozo O - Angxd - Ala B - 17 andar - Salas 1288 547
TS EAG] « Brasllia - DF

Ref Prot ° 00705 — Adsecisgi ente ak Crierias Morfoidgicos das Lesbes nds Paljdrecic 42
Mlzzia = o Saldivisde da Culsgeria 4 do BI-ILADS

Fremdo Dovatar,

De acardi com & Deceetn o 109, <& O de main de 1999, poblicado no (RO de 03 de maio de 1951,
no seu ertips 14§ ¥, a0 Instinns Macioml & Chager, [CA, compets coorderar, programar ¢ roalizar
pesiisas climicas, gpidermiobigicns e experimentais o canceralogin

Fara tetir ¢ TNCA possal uma ampla infra-estraiun coet Lalwmaéeio de anilises Clinias; Servigo de
Imegens e Radinlogz, Tommgrafa Compradorizede, Ressordocie  Magnética;  iratamenio
meltidiscapliner com o Servigos e Cirergin, Radicterapin ¢ Ceimioteraple; Centan de Trasaplanie de
Medula i Servigo Terapiuica Onzobgice (CSTO, pam pacienies fora de prasihilidades
lerapfuticas); Corpa clinizo, cirirgics ¢ de efermugen e amph experiénga en encerokais
estnuur: hinspetaler adeqeceda pao inlirmeg bes com servigo de urgéneia & smergéeei ¢ senvioo de LTI

O INCA & o pincapal Ca bLEisntzin da Sadle om samceralogia o Brasil.
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