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ABSTRACT

Objective
Toevaluatethevalidity of thetripletest (clinical examination, mammography and
fine-needle aspiration biopsy) in diagnosing pal pable breast mass.

Methods

It was a prospective study for the validation of diagnostic tests, carried out at
Center for Integral Assistance to Women’s Health of the State University of
Campinas. The participantswere 102 women ol der than 30 years of agereferred
toatertiary level hospital with pal pabl e breast mass. Theestimatesof sensitivity,
specificity and predictive values of the triple test were calculated using the
histological evaluation of the lesions as the gold standard.

Results

Thetripletest presented sensitivity of 90%, specificity and positive predictive
value of 100%, and negative predictive value of 82%. An evaluation of
combinationsof two testswasal so performed, and the clinical examinationwith
the fine-needle aspiration biopsy showed the best performance (sensitivity of
100% and specificity of 87%).
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Conclusion

The use of the triple test, especially when the results of the three tests are
concordant, could decrease the number of surgeries in the case of benign
diseases, and the number of complementary diagnostic procedures in the case
of malignant diseases.

Index terms: breast neoplams, mammography, fine-needle aspiration biopsy,
clinical examination.

RESUMO

Objetivo

Avaliar a validade do teste triplice (exame clinico, mamografia e puncéo
aspirativa de agulha fina) no diagnostico de nédulos mamarios palpaveis.

M étodos

Este foi um estudo prospectivo de validacao de testes diagnésticos, realizado
no Centro de Atencéo Integral a Satde da Mulher da Universidade Estadual
de Campinas. Participaram do estudo 102 mulheres com idade acima de 30
anos referidas para um centro hospitalar terciario com um nédulo mamario
palpavel. As estimativas de sensibilidade, especificidade e valores preditivos
do testetriplice foram cal culadas usando o exame histol 6gico das|esdes como
padrao ouro.

Resultados

O teste triplice apresentou sensibilidade de 90%, especificidade e valor
preditivo positivo de 100%, e valor preditivo negativo de 82%. Uma avaliagio
sobreascombinacgdesdedoistestesfoi tambémrealizada, e 0 exameclinico com
apuncao aspirativa deagulhafinamostrou o melhor desempenho (sensibilidade
de 100% e especificidade de 87%).

Concluséao

O uso do teste triplice, especialmente quando os resultados dos trés testes
isolados sao concordantes, poderia diminuir o nimero de cirurgiasno caso de
doencas benignas e o nimer o de procedi mentos diagnosti cos complementares
no caso de doencas malignas.

Termos de indexagéo: neoplasias mamarias, mamografia, pungao aspirativa
de agulha fina, exame clinico.

INTRODUCTION

The appearance of abreast mass, noticed
by the patient, continues being an important
form of breast cancer presentation, mainly in
developing countries. The majority of the cases
of breast cancer diagnosed in these countries
present that characteristict. In 2001, in Brazil,
31,590 new caseswere diagnosed, representing
the main death cause by malignant neoplasia
among women?,

Inthiscountry, duetolittleavailability of
resources for the performance of sophisticated
diagnostic exams, the use of simple methodsin
a rational way becomes fundamental. These
tests must, preferably, provide the accurate
diagnosis of the disease, so that the appropriate
treatment can be instituted.

Thecombined useof clinical examination,
mammography andfine-needl easpiration biopsy,
for the differential diagnosis of breast masses,
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showed the viability and the superiority of the
triplediagnosis, in comparison with theisol ated
use of these methods. Some studies confirmed
that the combined utilisation of tests, used for
the diagnosis of palpable breast mass, showed
high accuracy, especially in the cases of breast
cancer®’. The best results were found when the
three tests were concordant®.

The present study aimed to evaluate the
performance of the combined use of clinical
examination, mammography and fine-needle
aspiration biopsy (thetripletest), inthediagnosis
of pal pablebreast lumpsinwomen over 30years
of age.

METHODS

This was a prospective study to evaluate
thevalidity of diagnostictests, by calculatingthe
sensitivity, the specificity and the positive and
negative predictive values of the triple test
(clinical examination, mammography andfine-
-needleaspirationbiopsy). Different combinations
of two tests were also analysed. The gold
standard, performed in all the cases, was the
histological evaluation of the breast masses.

Thecal culated samplesizewas96 women,
considering a proportion of true positive for
malignancy of 90%, a maximum desired
difference between the proportions of sample
and population of 6%, and an alphaerror of 5%.
The data collection period was from January
1996 to July 1998 at a tertiary level hospital
(CAISM — Center for Integral Assistance to
Women's Health) of the State University of
Campinas, in the state of Sdo Paulo, Brazil,
whereall caseswerereferredto. Theinformation
available at the end of the study was of 102
cases, and that was used in the analysis.

Thewomenincludedinthisstudy were30
years or older, presented palpable breast mass
at the physical examination, and had undergone
all tests. The women with previous malignant

homolateral breast neoplasiaand cysts, diagnosed
by fine-needle aspiration, were excluded from
the research.

Clinical examination wasperformed by a
solephysician, theprincipal investigator, during
thefirst visit, and it started with the anamnesis,
followed by the physical examination. This
consisted of static and dynamicinspections, and
of palpation of the breast and axilla.

A specially trained physician and also a
radiologist separately evaluated the
mammaography of each breast performed intwo
views (craniocaudal and mediolateral), with
complementary projectionsinsomecases. Their
findingswereonly based ontheeval uation of the
X-rays, taking into account the examiner was
blinded to the data of the patients clinical
examination.

The same examiner also performed all
fine-needleaspiration biopsies. For that, metallic
handlings were used, as well as disposable
syringesand needles. Four slidesweretaken, on
theaverage, by lump. Theslideswere evaluated
by the cytologists of theinstitution. In the cases
where the results of the slides were insufficient
or unsatisfactory, a second biopsy was
accomplished.

Histological evaluationwasperformed, in
each case, after surgical or core-needleaspiration
biopsies (four cases), and the reports were
issued by pathol ogists.

The results of the clinical examination
and of the mammography were classified as
benign or probably benign and malignant or
probably malignant. Theresultsof theaspiration
biopsies were classified as benign, suspected/
malignant or insufficient/unsatisfactory (not
included in the calculation of the fine-needle
aspiration accuracy, and placedinthediscordant
triple test group). The cases were classified by
histol ogi cal eval uation asbenign or malignant.

The Student’s “t” test was used for
calculating the statistical significance of the
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differences found in the analysis of age and
mass diameter in the two groups (malignant or
benign disease). The sensitivity, the specificity
and the positive and negative predictive values
of the triple test were calculated, in different
combinationsof twotests, of at |east two positive
tests or at least a positive one. The statistical
package Epi Info version 6.02 was used for the
procedures of statistical analysis. The research
project waspreviously approved by the Research
Committee and by the Research Ethics
Committee of theinstitution.

RESULTS

Of the 102 women evaluatedinthisstudy,
69% experienced malignant diseases, and 31%,
benign ones. All women were older than 30
years of age, with amean of 53.4 years. In the
malignant disease group, the mean age was
significantly higher than the one of the benign
disease group. The mean diameter of the breast
lumpsin mammography was 2.56cm. The mean
diametersof both groupsweresimilar (Table1).

In the isolated evaluation of the three
tests, theclinical examination had asensitivity of

93%, aspecificity of 94%, apositive predictive
value of 97% and a negative predictive value of
86%. The mammography showed a sensitivity
of 96%, aspecificity of 69%, apositivepredictive
value of 87% and anegative predictive value of
88%. The fine-needle aspiration biopsy had a
sensitivity of 97%, aspecificity of 87%, apositive
predictivevalueof 94% and anegativepredictive
value of 93% (Table 2).

The results of the three tests were
concordant in 79% of the cases, with all the
outcomes either positive or negative. In 21% of
the casestheresultsof thetestswerediscordant.

The findings of the triple test were
classified as malignant when the three exams
showed malignant diseases, and benign when
benign diseases were shown in the three
procedures or in case of disagreement among
thetest diagnoses. Therefore, it had aspecificity
of 100% and a sensitivity of 90%. The positive
predictive value demontrated that in all cases
with triple test positive for malignancy the
histological evaluation revealed malignant
neoplasia. The negative predictive value was
82% (Table 3).

Table 1. Age of the women and tumor diameter in the groups with malignant or benign breast diseases.

. Age (years) Diameter of tumor (cm)
Disease
n Mean D p Mean D p
Malignant 70 55.6 11.8 0.006 2.49 0.71 NS
Benign 32 48.7 10.6 2.72 1.52
Total 102 53.4 11.8 2.56 2.56

Table 2. Senditivity, specificity, positive predictive value and negative predictive value of isolated tests for breast mass malignancy (%).

Test Sensitivity Specificity PPV NPV
Clinical 93 94 97 86
Mammography 96 69 87 88
ENA* 97 87 94 93

*)FENA - fine-needle aspiration.
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When the accuracy of the combined
diagnoses was evaluated considering at least
one of thethreetests positive for malignancy in
only one of themalignant cases none of thetests
were positive (benign clinical exam and
mammography, aspiration biopsies with
insufficient material). However, the specificity
in that situation dropped to 56% (Table 4).

In the analysis of the performance of
breast cancer diagnoses considering at | east two
tests positive for malignancy, the sensitivity
decreased (96%), and the specificity improved
(94%) (Table 5).

Table 3. Performance of the triple test in diagnosing breast mass

malignancy.
Histol
Triple test - ISology
Malignant Benign n
Malignant 63 0 63
Benign 7 32 39
Total 70 32 102

Sensitivity = 90% Specificity = 100%
Positive predictive value = 100%; Negative predictive value = 82%.

Table 4. Performance of the breast malignant tumor diagnosis,
considering at least one of the three tests positive for
malignancy.

Histology

Combined results - -
Malignant Benign n

At least one of the tests positive 69 14 83
No positive test 1 18 19
Total 70 32 102

Sensitivity = 99% Specificity = 56%
Positive predictive value = 83%; Negative predictive value = 95%.

Table 5. Performance of breast malignant tumor diagnosis,
considering at least two tests positive for malignancy.

Histology
Malignant Benign n

Combined results

At least two positive tests 67 2 69
Only one or no positive tests 3 30 33
Total 70 32 102

Sensitivity = 96% Specificity = 94%
Positive predictive value = 97%; Negative predictive value = 91%.

In the analysis including only the three
concordant tests, in spite of being partial, the
sensitivity, the specificity and the positive and
negative predictivevalueswould be 100%, with
an accurate diagnosisin all the cases. However,
according to the histology, seven malignant
tumorsand fourteen benign oneswere excluded
fromthisanalysis.

Inthegroup with discordant resultsof the
three tests, the majority was of women with
benign diseases(67%). The mean massdiameter
in this group was 2.29cm, slightly below the
general mean (2.56cm). The mean agewas51.5
years. The disease producing more discordance
in the tests was the fibroadenoma (29% of the
cases), and the ductal invasive carcinoma (four
cases) was in the second place. An analysis of
thesensitivity and specificity of combinationsof
two tests was performed, and the three
combinations of the two tests presented high
sensitivity. However, the clinical examination
with the fine-needl e aspiration showed the best
specificity (Table 6).

Table 6. Sensitivity and specificity of different combinations
of two tests for the diagnosis of breast mass
malignancy.

Combination of two tests Sensitivity ~ Specificity

Clinical exam + mammography 97 63
Clinical exam + FNA* 100 87
Mammography + FNA* 99 58

) ENA - fine-needle aspiration.

DISCUSSION

Theresults of this study showed that the
triple test presented the maximum positive
predictivevaluein diagnosing cancer inwomen
with palpable breast mass. Therefore, all cases
with the three procedures indicating malignant
diseasewereconfirmed with thehistology of the
lesion. Thistest demonstrated high sensitivity,
and a specificity of 100%, confirming its high
capacity to discard malignancy. This method
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hasal so shown asatisfactory negativepredictive
value.

In this research, the triple test was
considered positive when the three exams
indicated malignancy, and negative in other
situations (when all the tests indicated benign
results or when there was disagreement among
the results of the exams). The findings were
comparable or even superior to the ones of
other studies that performed similar analysis>®.

Other authors, however, considered the
triple test positive when at least one of the tests
was positive for malignant disease, reaching an
excellent sensitivity, but with a much smaller
specificity*. Their results were also similar to
the ones of this study.

Another typeof tripletest analysiscan be
made, considering it positive when the three
examsindicate malignant disease, and negative
whenall indicatebenign disease. Inthissituation,
the cases in which the tests are discordant are
not considered, leadingtoapartial and tendentious
analysisof theresults. Thestudiesthat followed
this idea found an almost perfect performance
of thetripletest>®, which would be confirmedin
this research. Thiswould be the ideal situation
foritspractical use; however, itisworthwhileto
remember that the percentage of cases with
discordant results can represent a significant
number of the total. In the present study this
percentage was 21%, inferior to the ones of the
other authors>89,

Few studies have analysed different
combinations of two testswith the sameresults.
When the combination of clinical examination
and mammography was evaluated, a sensitivity
similar and a specificity inferior to the ones of
other authors were found®'°. In this research,
the best combination of twotestswastheclinical
examination with the fine-needle aspiration
biopsy, which was different from other authors
who indicated the best combination was the
mammography with thefine-needleaspiration®.
This kind of evaluation can help the cases in

which theresults of all testsare not concordant,
and this situation can be frequent. Fine-needle
aspiration biopsy is the test with the highest
isolated valueand it should, whenever possible,
direct the conduct in the discordant cases'**s.

Thefindingsof thisstudy indicatethat the
best performance of the triple test is obtained
when the three exams are concordant, for
malignant or benign diseases. The concordant
triple test used in the diagnosis of palpable
breast masses can reach sensitivity similar to
the one of the frozen biopsy, with comparable
false-positive results’®?®. The false-negative
results of the concordant triple test can have a
percentage very close to the one of the
conventional surgical biopsy?’.

A study showed also that, when the
surgical biopsy for diagnosis confirmation of
pal pabl e breast massisonly accomplishedinthe
cases with discordant test results, the total
number of surgeries can be cut in half,
representing a great reduction in costs®.

CONCLUSION

Management based onthetripletest could
be proposed, taking into account the present
results, inadditionto other findingsderived from
thisstudy and previously reported?2t, When the
triple test is concordant in a benign case, a
periodic clinical and image control of the cases
can beindicated, besides guiding the patient to
performamonthly breast self-examination. The
concordant tripletest for malignancy will allow
the accomplishment for the definitive treatment
for the disease, without obligating the
performance of a pre or an intraoperative
histological eval uation.

Among devel oping countries, these facts
can help diminish the indication of surgeries
for benign diseasesand discard other diagnostic
methods in the malignant cases, as the core-
-needle aspiration and the frozen biopsies, thus
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reducing costs. It isimportant to remember that
attention is fundamental in the isolated
performance of the tests. The tests technique
should be carefully followed and their results
should beindependent of knowledge of clinical
conditions, in order to achieve satisfactory
outcomes.
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