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Abstract

Resumo

Computer-assisted analysis of breast tumors texture
on sonographic images of patients submitted to breast-
conserving surgery™

Anaélise computacional da textura de tumores de mama em imagens por ultrassom
de pacientes submetidas a cirurgia conservadora

Carolina Maria de Azevedo', André Victor Alvarenga?, Wagner Coelho de Albuquerque Pereira®,
Antonio Fernando Catelli Infantosi*

OBJECTIVE: The purpose of this study was to assess the features of breast lesion texture on sonographic
images of patients submitted to breast-conserving surgery, with or without tumor recurrence. MATERIALS
AND METHODS: Sonographic images of 36 patients submitted to conservative surgery for breast cancer,
12 of them with, and 24 without local recurrence, included 3 contralateral malignant lesions, 7 benign lumps
(3 cysts and 4 fibroadenomas), 5 atypical hyperplasias and 9 fibrocystic changes. The quantification of features
of breast lesion texture was based on ten parameters calculated from gray-level co-occurrence matrix and
complexity curve. Linear discriminant analysis was applied to the texture parameters for differentiating between
breast lesions in women submitted to conservative surgery with and without tumor recurrence. RESULTS: The
assessment of performance of texture parameters in distinguishing lesion recurrences in a group including benign
lumps and atypical hyperplasias demonstrated specificity of 100%, and accuracy and sensitivity > 91%.
Another test demonstrated that texture parameters were useful in the differentiation between atypical
hyperplasias and benign lumps. CONCLUSION: Despite the limited number of cases, the present results can
be considered as promising, suggesting that texture parameters may help in the differentiation among benign
lumps, atypical hyperplasias and recurrent malignant lesions.

Keywords: Computer-assisted image processing; Computer-assisted image interpretation; Computer-assisted
decision making; Recurrence; Breast ultrasonography.

OBJETIVO: Avaliar as caracteristicas de textura de lesGes de mama em imagens por ultrassom de pacientes
submetidas a cirurgia conservadora que apresentaram, ou nao, recidiva. MATERIAIS E METODOS: As ima-
gens de ultrassom de 36 pacientes submetidas a cirurgia conservadora, com 12 tendo apresentado recidiva
local e 24 que ndo apresentaram recidiva no local da cirurgia, foram divididas em: 3 malignas na mama oposta,
7 nédulos benignos, 5 hiperplasias atipicas e 9 alteracées fibrocisticas. A textura das lesdes foi quantificada
utilizando-se dez parametros calculados da matriz de coocorréncia e da curva de complexidade. Anélise dis-
criminante linear foi aplicada aos parametros para discriminacédo de lesbes de mama em pacientes submeti-
das a cirurgia conservadora que apresentaram, ou nao, recidiva. RESULTADOS: Avaliando-se a capacidade
dos parametros em distinguir as recidivas do grupo composto por lesées néo recidivas benignas e hiperpla-
sias atipicas, obteve-se especificidade de 100%, com valores de acuracia e sensibilidade superiores a 91%.
Num segundo teste, foi possivel distinguir as cinco hiperplasias, das lesdes nao recidivas benignas. CON-
CLUSAO: Apesar do nimero reduzido de casos, os resultados obtidos sdo encorajadores, sugerindo que o
uso da quantificacdo da textura pode auxiliar na diferenciacdo entre lesGes benignas, hiperplasias atipicas e
lesbes malignas de origem recidiva.

Unitermos: Processamento de imagem assistido por computador; Interpretacdo de imagem assistida por
computador; Tomada de decisOes assistida por computador; Recidiva; Ultrassonografia mamaria.
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Breast cancer recurrence tends to occur
within afive-year period in approximately
5% to 10% of patients submitted to breast-
conserving surgery in any breast quadrant,
either with or without adjuvant therapy®.
Such lesions are not frequently found in a
two-year postoperative period, usually oc-

363



curring between four and six years after
surgery and radiotherapy, generally be-
cause of treatment failure. Most of times,
these lesions are found in the surgical site
or adjacent to the area covered by the in-
stituted therapy®*9. In cases where the
recurrence is observed after six years and
located in a site different from the original
surgical site, the presence of anew primary
tumor or multicentric lesionsis most prob-
able?,

Theterm bilateral breast cancer implies
that a woman with a breast tumor is diag-
nosed with malignancy in the contral ateral
breast. According to the literature, the risk
of awoman developing atumor in the con-
tralateral breast is 0.7%/year. Necropsy
studies have demonstrated that 68% of
treated cancers develop recurrence and
occult cancer inthe contral ateral breast®?.

Tumors occurring at the same time are
named synchronous or simultaneous tu-
mors. The diagnosis and treatment for
metachronous or asynchronous tumors are
not the same as for primary tumors.

The majority of breast cancers have a
ductal origin and demonstrate amixed pat-
tern with areas of lobular pattern. Me-
tastases to the contralateral breast may oc-
cur latter or remain stable for along time.
A second primary tumor may be present as
theinitial cancer isbeing treated, but isnot
detected because of its slow growth (syn-
chronous tumor). The second primary tu-
mor occurs after five years or more>9),
The high incidence of primary carcinoma
inthe contralateral breast has been reported
in necropsy studies.

Risk factors involved in breast tumors
recurrence include the following: young
patients, positive surgical margins, exten-
sive intraductal component, lymph node
invasion, vascular invasion, presence of
suspicious microcalcification in the surgi-
cal site, nodule observed at ultrasonogra-
phy, nodule size. Nodule size and lymph
node invasion play arelevant role in the
determination of the disease progno-
sis®®19 - Currently, chemotherapy and
postoperative adjuvant radiotherapy have
contributed to reduce the number of cases
with tumor recurrence®®19,

In spite of the difficulty posed by the
surgica scar to detect this type of lesion,
67% of lesions are identified at physical
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examination, and 35%-50% are detected at
mammography. At ultrasonography, recur-
rence in the form of a nodule or mass is
better visualized and tends to present
acoustic shadowing or shaded borders be-
cause of scar/fibrosis or presence of
microcal cifications®12,

Computer-assisted analysis of breast
tumors texture and morphological charac-
teristics on sonographic images has been
widely studied®®2”, However, most of
such studies analyze the malignancy or
benignity of sonographic findings without
discussing the clinical origins of the le-
sions. This type of analysis is important
considering that the development of com-
puter-aided diagnosis (CAD) systems and
the subsequent utilization of such systems
in the clinical routine may allow, for ex-
ample, the definition of diagnosisand prog-
nosis of breast tumors recurrence®®.

The present study isaimed at analyzing
the performance of computer-aided meth-
ods for quantifying breast lesions texture
on sonographic images developed by
Alvarenga et al.??, as applied to two
groups of clinically different patients as
follows: patients submitted to breast-con-
serving surgery either with or without tu-
mor recurrence.

MATERIALSAND METHODS

Patients and images bank
characteristics

The present study was made with the
collaboration of Instituto Naciona de
Cancer (INCA/MS/RJ) and Programa de
Engenharia Biomédica (COPPE) (Program
of Biomedical Engineering) of Universi-
dade Federal do Rio de Janeiro (UFRJ).
The study was developed in the period
from 2001 to 2004, at the Hospital do
Céncer | (HCI-INCA), withthe evaluation
of 36 patients submitted to breast-conserv-
ing surgery and undergoing follow-up. The
primary tumors of such patientswereinva-
sive carcinomas stages |1 and I11. After the
surgery the patients were submitted to ra-
diotherapy and chemotherapy as required
according the surgery results. For the pur-
poses of the present study, and before un-
dergoing mammography and ultrasonogra-
phy, the patients answered a questionnaire
concerning surgical and adjuvant therapy,

previousand current clinical history. Addi-
tionally, all the patients were submitted to
ultrasound-guided fine-needle aspiration
and excision biopsy.

Twelve of the 36 patients presented |o-
cal recurrencewith primary invasivetumor
stages Il and I11. Among them, seven pre-
sented lymphatic and vascular invasion.
One of the patients with lymphatic and
vascular invasion presented metastasis to
the ipsilateral axilla. Among the patients
with tumor recurrence, 11 were meno-
pausal women. On average, the time inter-
val between the primary tumor diagnosis
and recurrence was 4.5 years, the earliest
recurrence occurring within one year and
the latest within eight years. The patients
age range was between 33 and 80 years
(mean, 53 years). No race variation was
observed among the patients. As regards
thetypeof surgery, three patientswere sub-
mitted to lumpectomy and nine to
quadrantectomy. Six cases of local recur-
rence occurred in the right breast, and six
intheleft breast. Asregards the postopera-
tive adjuvant therapy, two patients under-
went only radiotherapy, two patients were
submitted to breast-conserving surgery
with no supplementary therapy, only three
were submitted to chemotherapy and five
were submitted to chemotherapy and radio-
therapy. All the patients presented alter-
ationsat clinical examination, mammogra-
phy and ultrasonography.

Among the 24 patients who did not
present recurrence in the surgical site, 3
presented a malignant lesion in the con-
tralateral breast, 7 presented benign nod-
ules (three cysts and four fibroadenomas),
and 5 presented atypical non-nodular hy-
perplasia and nine, fibrocystic alterations.
The three patients with malignant tumors
were menopausal women and were submit-
ted to radiotherapy and chemotherapy. The
first patient had a primary in situ tumor
with areas of comedocarcinomain the left
breast. Inthe contralateral breast, thetumor
presented the same characteristics and his-
tological type of the primary tumor, prob-
ably corresponding to a metastatic lesion
developed after three years. The second
patient presented a primary lesion in the
right breast and a second asynchronous
tumor in the left breast. The primary tumor
was an invasive carcinoma and did not
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present microcalcifications, while the sec-
ond did. The time interval was four years.
The third patient presented primary lesion
in the right breast. The primary tumor was
an invasive carcinoma with microcalci-
fications. The tumor in her contralateral
breast did not present any microcalci-
fication. Thetimeinterval between the pri-
mary tumor and the second (probably a
second primary tumor) wassix years. Con-
cerning thetype of surgery, 11 were submit-
ted to lumpectomy and 13 to quadrantec-
tomy. Nine patients had lesions in the left
breast, and 15 in the right breast. Three
patients presented lesions in the contralat-
eral breast, two of themin theright, and one
in the left breast.

The mammaographic studies were per-
formedinaGE 600T model (General Elec-
tric Medical Systems; Milwaukee, USA)
equipment and ultrasonography studiesin
a Siemens Sonoline Sienna unit (Siemens
Medical Systems; Erlangen, Germany)
with a 7.5 MHz transducer, having 0.45
mm and 0.49 mm as axial and |ateral reso-
lution, respectively. The equipment param-
eters were adjusted by an experienced ra-
diologist based on his diagnostic routine,
considering that the adopted lesion texture
parametersare not influenced by the equip-
ment settings. Among the sonographic
views routinely utilized for diagnostic
evaluation, only the most representative
one was selected for the diagnosis of the
lesion that was classified by an experienced
radiologist according to its sonographic
features, with the image being recorded as
aTIFfiledirectly from the ultrasonography
unit for later processing.

Texture parameters

Two mathematical concepts described
intheliterature—grey level co-occurrence
matrix (GLCM) and complexity curve
(CC)® —wereutilized to quantify the char-
acteristics of breast lesions texture on
sonographic images of patients submitted
to breast-conserving surgery.

GLCM isatwo-dimensiona histogram
(dimensions matrix G x G grey levels) of
an image f(x,y) describing the occurrence
of pairsof pixelswith valuesi and j, sepa
rated by a certain distance d, towards a
determined direction 6, with theimage pix-
els being submitted to pixels pair analysis.
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Further details on this histogram imple-
mentation may be found at Al-Janobi®V.
Each lesion was attributed with three ma-
trices corresponding to three specific 8
angles (0°, 45° and 90°) and a three-pixel
d distance. Then, the matrices average was
divided by the number of pixels present in
the image. For the resulting matrix, the
following parameters were calculated: en-
tropy (coo), second angular moment (asm),
standard deviation (std), contrast (con) and
correlation (cor)@.

The calculation of the CC was based on
the number of transitions (from 1 to O or
from O to 1) occurring in a binary image
(only to grey levels: 0 and 1), based on the
original image for each grey level present
in this image. The graphic demonstrating
the number of transitions for each grey
level is called CC. Further details on CC
calculation may befound at Baheerathan et
al.®. For the CC calculation, five param-
eters were considered®, namely: maxi-
mum transition values (mv), mean transi-
tion values (av), mean grey level values
promediated by the number of transitions
(sm), grey levels standard deviation
promediated by the number of transitions
(ssd) and transitions number entropy (ent).

Both GLCM and CC present advan-
tages in the quantification of different tex-
tures as compared with less complex tech-
niques such as, for example, grey levels
histogram, since the techniques described
in the present study are sensitive to the
spatial distribution of the grey levels.

The implementation of the software
Matlab® (Mathworks Inc.; Natick, USA)
was required for the determination of
GLCM and CC, aswell astheir respective
parameters, allowing the selection of are-
gion of interest on the image of the lesion
and then calculating the lesion texture pa-
rameters. Further details may be found at
Alvarenga et a9,

Linear discriminant analysis (LDA)

Based on the calculated texture param-
eters, the lesions were classified according
to astatistical method known aslinear dis-
criminant analysis. Objectively, this
method is aimed at defining the surface
(straight line or plain, depending on the
number of variables employed, two or
three, respectively) that provides the best

statistical separation between setsof values
of the different parameters studied.

The LDA was applied to the parameters
(normalized between —1 and 1) based onthe
GLCM (5) and CC (5), for differentiating
breast lesionsin patients submitted to breast
conserving surgery either with or without
tumor recurrence. The linear discriminant
analysis is utilized for classification and
datadimensionality reduction, and isbased
on the maximization of the discrepancy
ratio between classesand within each class,
assuring maximum data separation. Further
details on this technique may be found, for
example, at Johnson & Wichern®, Con-
sidering the limited number of images
available, the authors have opted for not
combining parameters, utilizing the tech-
nique |eave-one-case-out®? (this method
providesstatistical validity totheanalysis).
The parameter performance was evaluated
utilizing the area A, (+ standard error) un-
der the ROC (receiver operating character-
istic) curve that is the classic method for
measuring the global performance, work-
ing simultaneously with sensitivity and
specificity®. In an ideal case, i.e., 100%
sensitivity and specificity, the valuefor the
area under the ROC curveis 1.0.

Itisimportant to notethat the LDA, like
the parameters calculation, wasalso imple-
mented through a software devel oped with
Matlab language.

RESULTS

L ocal tumor recurrences
at ultrasonography

Ultrasonography of the 12 patientswith
local recurrence demonstrated the follow-
ing findings: 10 patients presented nodule,
two presented mass, and one of them pre-
sented microcalcifications in association
with nodule. The recurrences of nodules
and masses were analyzed at ultrasonogra-
phy demonstrating a prevalence of hetero-
geneous echotexture (Table 1). Examples
of these lesions are shown on Figure 1.
Regarding the nodules dimensions, the
values ranged from 1.5 cm to 2.5 cm.

Ultrasonogr aphy of non-recurrent
lesions

Among the 24 patients who did not
present recurrencein thesurgical site, three
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Table 1 Findings of 12 images of recurrences analyzed at ultrasonography.

Patient Finding
1 Oval shape, irregular margin, heterogeneous echotexture — right breast
2 Round shape, irregular margin, heterogeneous echotexture — left breast
3 lll-defined mass - right breast
4 Round shape, irregular margin, heterogeneous echotexture — left breast
5 lll-defined, irregular margin, heterogeneous echotexture — right breast
6 Oval shape, ill-defined margin, with vegetation — left breast
7 Oval shape, heterogeneous echotexture, partial acoustic shadowing, regular margin —
right breast
8 Markedly irregular shape, ill-defined margin, heterogeneous echotexture — right breast
9 Round shape, irregular margin, heterogeneous echotexture — right breast
10 Oval shape, regular margin, heterogeneous echotexture, in the left axilla — left breast
11 Round shape, irregular margin, heterogeneous echotexture — right breast
12 Round shape, irregular margin, heterogeneous echotexture — left breast
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presented malignant nodular lesion, with
hypoechogenicity and irregular margins.
Among the remaining 21 images, 7 pre-
sented benign nodules (3 cysts and 4 fi-
broadenomas), 5 atypical non-nodular
hyperplasias, and 9, fibrocystic alterations.
The cysts presented nodular shape, thin
walls and posterior shadowing. The fi-
broadenomas were markedly hypoecho-
genic, with slightly lobulated margins and
predominant transverse diameter. On the
other hand, the hyperplasias appeared as
small, ill-defined nodules of approxi-
mately 0.5 cm and also hypoechogenic.
Examples of these two lesions are shown
on Figure 2.

Figure 1. Examples of
two recurrent lesions. A:
secondary to surgical
scar with ill-defined mar-
gins, posterior acoustic
shadowing; B: irregular
margins, circumscribed,
obscured border indicat-
ing margin of the surgj-
cal scar and small foci of
adjacent lesions.

Figure 2. Examples of
two non-recurrent le-
sions. A: round, circum-
scribed, hypoechogenic
lesion with weak poste-
rior shadowing; B: ovoid,
circumscribed,  hypo-
echogenic lesion with
slightly lobulated bor-
ders.
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Considering that, besides the personal
factor of the patients involved, atypical
hyperplasias represent a risk factor for
breast cancer®®, the authors have opted
for developing a separate study about the
texture parameters performance in the dif-
ferentiation between hyperplasias and be-
nign nodules, as described below.

Texture parameters performance
in the differentiation of lesions

Aiming at evaluating the texture char-
acteristics of breast |esions on sonographic
images of patients submitted to breast-con-
serving surgery either with or without tu-
mor recurrence, the texture parameters
based on the GLCM and CC were submit-
tedtolinear discriminant analysisand eva u-
ated in two different circumstances. The
first one corresponded to the evaluation of
the parameters capacity of differentiating
the group including seven non-recurrent
benign lesions (cysts and fibroadenomas)
andfiveatypica hyperplasiasfrom agroup
including 12 tumor recurrences. In this
analysis, the highest A, value (0.92) was
obtained by the asm parameter of GLCM,
while the cor parameter of GLCM pre-
sented the worst performance (A, = 0.52).
In terms of accuracy, the best performance
was achieved by asm, with sensitivity and
specificity values > 91% (Table 2). The
second best performance was achieved by
the GLCM std, with accuracy and specific-
ity values > 87% (Table 2).

In a second moment, the authors evalu-
ated the parameters performancein thedif-
ferentiation between the 5 hyperplasiasand
the 7 non-recurrent benign lesions (3 cysts
and 4 fibroadenomas). In thisanalysis, the
asm parameter presented the best perfor-

Table 2 Linear discriminant analysis results utilizing the leave-one-out technique in the differentiation
between the group including seven non-recurrent benign lesions (cysts and fibroadenomas) and five atypical
hyperplasias, and the group including 12 recurrent tumors.

Parameters A, Accuracy (%) Sensitivity (%) Specificity (%)
asm 0.92 95.8 91.7 100.0
std 0.86 87.5 75.0 100.0
sm 0.62 54.2 100.0 8.3
coo 0.61 70.8 41.7 100.0
mv 0.60 54.2 83.3 25.0
av 0.59 58.3 16.7 100.0
con 0.56 58.3 100.0 16.7
ssd 0.56 54.2 58.3 50.0
ent 0.56 58.3 16.7 100.0
cor 0.52 66.7 33.3 100.0

asm, second angular moment; std, standard deviation; sm, mean grey level values promediated by the number
of transitions; coo, entropy; mv, maximum transition value; av, mean transition value; con, contrast; ssd, grey
levels standard deviation promediated by the number of transitions; ent, transitions number entropy; cor, corre-
lation.

Table 3 Linear discriminant analysis results utilizing the leave-one-out technique in the differentiation
of five hyperplasias from the seven non-recurrent benign lesions (3 cysts and 4 fibroadenomas).

Parameters A, Accuracy (%) Sensitivity (%) Specificity (%)
asm 1.00 100.0 100.0 100.0
std 0.97 91.7 100.0 85.7
€00 0.97 91.7 100.0 85.7
sm 0.71 66.7 100.0 42.9
cor 0.66 75.0 100.0 57.1
ssd 0.63 66.7 100.0 42.9
mv 0.57 75.0 40.0 100.0
con 0.57 66.7 100.0 42.9
ent 0.54 66.7 40.0 85.7
av 0.54 66.7 40.0 85.7

asm, second angular moment; std, standard deviation; coo, entropy; sm, mean grey level values promediated by
the number of transitions; cor, correlation; ssd, grey levels standard deviation promediated by the number of
transitions; mv, maximum transition value; con, contrast; ent, transitions number entropy; av, mean transition
value.

mance again, and could effectively differ-
entiate hyperplasias from benign lesions
(Table 3). Similarly, the second best param-
eter was std, with accuracy and sensitivity
values > 91%.

The scatterplot on Figure 3A clearly
shows the differentiation between the
group of recurrent lesions and the group
including benign lesions + hyperplasias
(arrow on Figure 3A). The differentiation

* hiperplasias | :

as

asin B

asin

001
* recidivas
0,005 _.....‘15'.,1..‘_‘.'.’11*.'
0005 -
= 001
=
0015
o
Figure 3. Scatterplot with 005
asm and std parameters for
the groups of recurrent le- 0
sions X benign lesions + 00%
hyperplasias (A), and hyper- A 008
plasias X benign lesions (B).
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between benign lesionsand hyperplasiasis
shown on Figure 3B. In this case, overlap-
ping was not observed between the groups
analyzed.

DISCUSSION

Discussion of the texture parameters
involved in the differentiation among
lesions from different clinical origins

Among the texture parameters utilized
for differentiating benignlesions(cystsand
fibroadenomas), atypical hyperplasias and
tumor recurrences, the asmcal culated from
the GLCM presented the best performance.
By definition, asmprovidesameasurement
of the homogeneity degree of adetermined
texture, the more homogeneous being the
texture, the higher the asm value. So, be-
nign lesions that tend to present a more
organized texture pattern, present higher
asm values than those found among
hyperplasias and tumor recurrences, re-
spectively. This observation is compatible
with the sonographic findings where most
of times, the tumor recurrences presented
heterogeneous texture (Table 1), while the
benign lesions and hyperplasias presented
hypoechogenicity and predominantly ho-
mogeneous texture. Thisisarelevant find-
ing, considering that the quantitative analy-
sisof complex or hypoechoic echotextures
may present a low positive predictive
value?®29, sp emphasizing the relevance of
the quantification.

Despite the reduced number of cases,
theresults of the present study can be con-
sidered asencouraging, suggesting that the
utilization of quantitative texture param-
etersmay be useful inthe differentiation of
benign lesions, atypical hyperplasias and
malignant lesions related to tumor recur-
rence. Alvarengaet al.?% had already dem-
onstrated the texture parameters capacity to
differentiate malignant and benign breast
lesions, athough not discussing the clini-
cal origin of the lesions.

Considering this method applicability,
it may be adapted to run with other image
acquisition techniques such as elastogra-
phy, for example, since the image texture
parameter tends to change under compres-
sion of theareaof interest®®, Additionally,
the present texture parameters may be com-
bined with further quantitative parameters
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which represent other characteristics of
lesions such as shape and contour®, or
even thevascular resistanceindex obtained
by means of Doppler ultrasound ©°,

Thus, based on the methods devel oped
by Alvarengaet al.*?, and on the results
of the present study, it is expected that a
systemto aid inthe diagnosis be developed
in the future, contributing to reduce the
subjectivity in the analysis of sonographic
images and, consequently, reducing the
intra- and interobserver variability ob-
served in the clinical routing®1%2,

It isimportant to note that texture pa-
rameters may be useful in the differentia-
tion between benign and suspicious or
malignant lesions, but the knowledge on
the origin of the lesion, whether recurrent
or not, depends on the knowledge about the
clinical history of the patient. Thus, this
aspect is discussed in the following topic.

Supplementary discussion of clinical
findings

Asalready mentioned, the present study
involved the evaluation of patients with
tumor recurrence in the site of breast-con-
serving surgery and patientswithout recur-
rence in the surgical site. Among the pa-
tients with local recurrence, the youngest
patient and with longer timeinterval (eight
years) presented metastatic lesion in the
ipsilateral axilla. The literature reportsthat
unilateral and ipsilatera lymphadeno-
megaly tend to be metastatic lesions@>7,
However, according to Ikeda®, the appear-
ance of lesions six or more years after a
breast-conserving surgery tend to represent
a second primary tumor. The patient with
shorter time interval (one year) was a
menopausal woman and probably the cause
for recurrence was the positive surgical
margins.

Among the patientswho did not present
local recurrence, presenting lesion in the
contralateral breast, one of them had insitu
carcinomawith areas of comedocarcinoma
and probably multicentric lesions. Such
types of lesions tend to involve different
breast quadrants®.

In the present study, two of the patients
without recurrence presented tumorsin the
contralateral breast which actually were
asynchronous tumors with features differ-
ent from the ones of the primary tumors.

Atypical ductal hyperplasia increases
four to five times the risk of breast cancer
in the general population®. Histological
study did not demonstrate atypical lobular
hyperplasiathat would increase the risk of
insitu lobular carcinoma®. Asaprolifera-
tive disease, hyperplasia presents a risk
based on its cellularity ®, mainly atypical
ductal hyperplasiaand lobular hyperplasia,
the latter considered as a higher risk fac-
tor248),

Probably, benign lesions in the con-
tralateral breast were already present at the
moment of the primary lesion diagnosis.

CONCLUSION

The performance of the computer-aided
method for quantifying breast lesions tex-
ture on sonographic images was eval uated
in two groups of patients with different
clinical nature asfollows: patients submit-
ted to breast-conserving surgery, either
with or without tumor recurrence. With the
asmparameter of GLCM, the authorscould
differentiate benign lesions, atypical
hyperplasias and recurrent malignant le-
sions based on their texture features. De-
spite the limited number of images, the
present results may be considered as en-
couraging, considering that in the future
development of aCAD system, an associa
tion of this parameter with the knowledge
of the patient’s clinical history may aid in
the definition of the diagnosis and progno-
sis of the tumor recurrence.
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