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Comparação entre ressonância magnética e ultrassonografia como melhor
exame para mensurar tumores malignos da mama no planejamento cirúrgico
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ABSTRACT
Objective: To evaluate which examination, ultrasonography or magnetic resonance imaging, is more accurate in the measurement
of malignant breast tumors in the pre-surgical evaluation, according to hormonal status. Method: This is a descriptive, crosssectional study in which we compared the largest tumor-size visualized by magnetic resonance imaging and ultrasonography before
excision with the largest size visualized in the anatomopathological report. The sample was divided according to hormonal status:
premenopausal women, postmenopausal women who have already had hormone-replacement therapy, and postmenopausal
women who have never done hormone-replacement therapy. We evaluated which of the exams had a greater correlation with
the size measured by the anatomopathological report using the Pearson correlation coefficient. Results: All the 39 patients
had invasive-ductal carcinoma. When the total sample was analyzed (n=39), it was observed that the correlation between the
ultrasonography and the anatomopathological report (r=0.73; p<0.001) was higher than the correlation between the magnetic
resonance imaging and the anatomopathological report (r=0.57; p<0.001). In the premenopausal subgroup, the correlation
between the ultrasonography and the anatomopathological report (r=0.46; p=0.05) was lower than the correlation between the
magnetic resonance imaging and the anatomopathological report, (r=0.56; p=0.01). In the postmenopausal subgroup, Pearson’s
correlation shows that ultrasonography is better at assessing tumor size than magnetic resonance imaging, regardless of hormonereplacement therapy. Conclusion: Ultrasonography is satisfactory for pre-surgical staging in invasive-ductal carcinoma, but, when
available, magnetic resonance imaging may be a better indication in premenopausal patients.
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RESUMO
Objetivo: Avaliar qual exame, ultrassonografia ou ressonância magnética, é mais preciso para dimensionar tumores malignos da
mama na avaliação pré-cirúrgica, de acordo com o status hormonal. Metodologia: Trata-se de um estudo descritivo e transversal,
no qual comparamos o maior diâmetro do tumor visualizado pela ressonância magnética e pela ultrassonografia antes da excisão com
o maior tamanho visualizado no exame anatomopatológico da peça cirúrgica. A amostra foi dividida conforme o estado hormonal:
mulheres pré-menopáusicas; pós-menopáusicas que já tiveram terapia de reposição hormonal; e pós-menopáusicas sem terapia
de reposição hormonal. Avaliamos qual dos exames teve maior correlação com o tamanho medido pelo laudo anatomopatológico
usando o coeficiente de correlação de Pearson. Resultados: Todas as 39 pacientes apresentavam carcinoma ductal invasivo.
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Na amostra total (n=39), a correlação entre ultrassonografia e exame anatomopatológico (r=0,73; p<0,001) foi maior que a
correlação entre ressonância magnética e exame anatomopatológico (r=0,57; p<0,001). No subgrupo pré-menopausa, a correlação
entre ultrassonografia e exame anatomopatológico (r=0,46; p=0,05) foi inferior à correlação entre ressonância magnética e exame
anatomopatológico (r=0,56; p=0,01). Nas pós-menopáusicas, a correlação de Pearson mostra que a ultrassonografia é melhor para
avaliar o tamanho do tumor do que a ressonância magnética, independentemente da utilização de terapia de reposição hormonal.
Conclusão: A ultrassonografia é satisfatória para mensuração pré-operatória do carcinoma ductal invasivo, mas quando disponível,
a ressonância magnética pode estar bem indicada em pacientes pré-menopáusicas.
PALAVRAS-CHAVE: Câncer de Mama; Ultrassonografia; Imagem por Ressonância Magnética; Margens de Excisão;
Estadiamento de Neoplasias.

INTRODUCTION
In Brazil, 600 thousand new cases of cancer are expected in 2018,
with breast cancer being the most common type in the female
population, with the exception of non-melanoma skin cancers:
59 thousand new cases are predicted for the same year, corresponding to 2% of all cancers. Therefore, this disease deserves to
be highlighted in the modalities of primary prevention, early detection and treatment1.
Breast cancer treatment involves several health care areas,
and the multidisciplinary approach is recommended for the
best outcome. The surgical modality is the main method used
when the objective is to cure the patient2. Cancer-free surgical
margins after excision are classically considered as a predictor
of relapse-free survival, and therefore should be achieved in the
treatment whenever possible3.
Breast conserving surgery (BCS) is defined as the “complete
excision of the disease, with a margin of some adjacent healthy
tissue, with acceptable aesthetic results, which is usually followed
by radiotherapy,” and it is recommended in early stage cancers
(T1 or T2), according to the Union for International Cancer Control
(UICC) classification, unifocal ones, or with a favorable tumor
/ breast relationship. This modality of surgery, although subtly
increases the chance of recurrence, provides long-term survival
similar to women treated with total mastectomy4,5.
Surgical planning is an important step for the removal of
the disease without compromising the margins, pointing out
the absence of microscopic disease at the edges of the lesion6.
Therefore, the precise knowledge of tumor boundaries is necessary
for correct surgical planning. This planning is usually performed
by physical examination, mammography (MMG) and ultrasonography (USG) of the breast7. However, there have been some recent
indications that magnetic resonance imaging (MRI) may be valuable in complementing conventional imaging examinations8.
USG is used in addition to MMG to better characterize
lesions, distortions or asymmetries, especially in dense breasts.
On the other hand, the addition of MRI is controversial, since it
is a more sensitive, but less specific, examination, often leading
to BCS alteration to a wider excision, with excessive removal

of healthy tissue, but without clinical benefit for the patient9.
Evidences show that in the invasive ductal carcinoma (IDC) the
routine use of the MRI exam in the pre-surgical evaluation leads
to an increase in mastectomies, with unfavorable risk-benefit,
because it is not translated into a significant increase in survival. In invasive lobular carcinoma (ILC), MRI evaluation shows
a small reduction in reoperation rates, but with low significance
level10. In 2016, Wang et al. reinforced an increase in diagnosis,
with a tendency towards more aggressive interventions when
MRI is used to evaluate the contralateral breast in the search
for occult carcinoma, without translating it into survival benefit for the patient11.
Although there is much debate in the literature about the
role of the MRI examination in the pre-surgical evaluation of
breast cancer, its use remains controversial. However, there are
indications that it should be recommended in cases that are not
well evaluated by conventional examinations (USG and MMG),
as in patients with very dense breasts, breast implants, young
people, high genetic risk or with multifocal or multicentric disease, more frequently found in lobular carcinomas12.
The primary objective of the study was to evaluate which
examination, USG or MRI, is the most accurate tool to measure
malignant breast cancers in the surgical planning according, to
the hormonal status of women.

METHOD
This is a descriptive, cross-sectional quantitative study, in which
a study was performed on the online medical records system of
the Instituto Sul Paranaense de Oncologia (ISPON) Complex,
OncoClinic, of all patients diagnosed with primary breast cancer
between January 1st, 2014, and December 31st, 2016. There were
551 registered patients who were diagnosed with primary breast
cancer (International Classification of Diseases (ICD10)—C50).
All patients who underwent a MRI and USG examination prior
to surgical treatment were selected for the study. Exclusion criteria were: neoadjuvant chemotherapy, incomplete or missing
radiological reports, absence of anatomopathological reports
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(AP) after surgical removal and involvement of surgical margins
in the AP of the tissue. After applying the selection and exclusion
criteria, the total sample was of 39 patients.
The sample was divided according to the hormonal status
in: pre-menopausal women; postmenopausal women who had
already had some type of hormone-replacement therapy (HRT)
prior to diagnosis; and postmenopausal women who had never
done HRT, in order to assess whether hormonal status is a determining factor in the accuracy of the tests.
The largest diameter of the tumor visualized by the MRI and
USG examination before surgical excision and the largest diameter found in the postoperative AP of the excised tissue was compared by the pathologist, considering this as the gold standard
for the measurement of the tumor. Tumor sizes were expressed in
centimeters (cm), and, by means of the Pearson correlation coefficient (r), it was evaluated which of the exams most correlated
with the size measured by the pathologist in the AP, respecting
the three hormonal groups (pre-menopausal women; postmenopausal women without HRT; and postmenopausal with HRT),
in addition to the analysis in the total sample.
The associations were considered using the (r) value in: negligible (r<0.3), weak (0.3<r<0.5), moderate (0.5<r<0.7), strong 0.7<r<0.9)
or very strong (r>0.9).
The obtained data were processed in a microcomputer, in the
2010 Excel database. The absolute and relative frequencies and
statistical descriptive measures were used. The results of each
test were tested for normality using the Kolmogorov-Smirnov
test and histogram analysis. To determine the correlations
between the results of the different tests, the (r) and Spearman
coefficient were used. The level of statistical significance used
was 5%. All analyses were performed using the version 15.0 of
the Statistical Package for Social Sciences (SPSS).

RESULTS
All patients presented the AP diagnosis of IDC. Among the 39 patients
included in the study, 19 (48.7%) were premenopausal and 20 (51.3%)
were postmenopausal, and 10 (25.6%) had reported use of HRT and
10 (25.6%) had not. The majority of the patients, 28 out of 39 (71.8%),
was classified by the postoperative AP stage as pT1, according to
the UICC classification. Ten out of the 39 (25.6%) patients were classified as pT2 and only one (2.5%) as pT3. There were no patients in
the pT4 stage. The summary data can be seen in Tables 1 and 2.
When the total sample (n=39) was analysed, the Pearson index
correlation between the USG and the AP was considered moderate (r=0.54, p<0.001) and higher than the correlation between
the MRI and the AP (r=0.44, p<0.001), considered weak, and both
were statistically significant.
Upon analysing the subgroups according to hormonal status, it was noted that in premenopausal women (n=19) the correlation between the USG and AP was considered weak (r=0.46,
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p=0.05) and lower than the correlation between the MRI and AP
(r=0.56, p=0.01), considered moderate, with the MRI exam showing superiority in this population.
In postmenopausal women, the correlation shows that the USG
is better to evaluate the size of the tumors than the MRI when the
woman has already had HRT, as the correlation between the USG
and the AP is 0.87 (p<0.001) and 0.82 (p<0.01) between the MRI and
the AP, with both being statistically significant. In the group that
had never received hormone replacement (n=10), thecorrelation
between the USG and the AP was moderate (r=0.57, p=0.08), as
well as between the MRI and the AP (r=0.64, p=0.05), with p statistically insignificant for both, making it impossible to compare
the correlations. The data are summarized in Table 3.
Table 1. Distribution of the sample according to hormonal status
Group

Sample

Premenopausal

19 (48.8%)

Postmenopausal + HRT

10 (25.6%)

Postmenopausal without HRT

10 (25.65%)

Total

39 (100%)

HRT: hormone-replacement therapy.

Table 2. Stage in relation to the largest diameter of the tumor,
seen in the AP, according to the TNM classification
Stage

Sample

T1

28 (71.8%)

T2

10 (25.6%)

T3

1 (2.6%)

T4

0 (0%)

AP: anatomopathological.

Table 3. Comparison between imaging tests with the ap, according to the hormonal groups
Hormonal status

Correlation
between exams

Best
exam

USG × AP

MRI × AP

Total (n=39)

Moderate
R= 0.54*
P<0.001

Weak
R= 0.44*
P<0.01

USG

Premenopausal

Weak
R= 0.46**
P=0,05

Moderate
R= 0.56**
P=0.01

MRI

Postmenopausal + HRT

Strong
R=0.87*
P=0.01

Strong
R=0.82**
P<0.01

USG

Moderate
R=0.57*
P=0.08

Moderate
R=0.64*
P=0.05

-

Postmenopausal without HRT

Ap: anatomopathological; usg: ultrasonography; mri: magnetic resonance imaging; hrt: hormone-replacement therapy; *spearman correlation
coefficient; **pearson correlation coefficient.
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DISCUSSION
Tumor-free margins are one of the primary objectives of surgical
treatment for breast cancer and should be performed whenever
possible, since this parameter is one of the main factors that indicate lower chances of local recurrence13. The extension of these
margins has been the subject of debate over time, and recently,
in the light of multidisciplinary therapies, there is a greater tendency for less aggressive surgeries, considering an ideal margin
of 2 mm for ductal carcinoma in situ (DCIS) and for CDI, in which
there is no ink marking on the tumor, taking into account there
is no evidence in the literature that more extensive margins promote greater survival or less ipsilateral recurrence6,14.
The sample mostly consisted of early-stage cancers as these
patients are the best candidates for BCS, which is why surgical
planning is necessary. The relative absence of pT3 tumors in the
study was mostly due to the fact that these patients were largely
submitted to neoadjuvant treatment and, therefore, the piece
observed in the AP would tend to be smaller than the initial
mass, which justifies the exclusion of such patients. In addition,
because this research was carried out in a private clinic, there is
the tendency for a greater number of early-stage cancers rather
than advanced ones.
There are evidences that the USG examination is superior
to the MRI examination in determining the size of the tumor
in the total sample, since the (r) of USG × AP was statistically
superior to the MRI × AP. These data are corroborated by a study
performed in 2017, in which the authors assessed which examination has the greatest power to estimate the size of the ICDs.
In the statistical analysis of this study, the ultrasound showed
higher correlation with histopathological size than the other
imaging methods, although the hormonal subgroups were not
evaluated in this particular study15.
On the contrary, França et al. compared the USG and the MRI
with the AP using (r) similarly to the comparison performed in
this study. Although its results indicate that both the USG and the
MRI have high correlation with the histopathological report,
the MRI had a slightly better performance. It should be noted
that, in this publication, the sample was not divided according
to the hormonal status of the patients, in order to show possible
particularities in each group16.
There are studies, like the present one, which show that MRI
has a better result in younger women. A study performed in 2015
showed that MRIs performed in women with both dense and
premenopausal breasts had a better chance of a more accurate
detection of tumor size and identification of multicentric disease17.
The superiority of MRI in patients with dense breasts was also
reported in a study in 2017, in which this examination altered
the therapeutic approach in about 40% of patients18. In addition, Mukherjee et al. determined that the MRI examination,
when requested in women younger than 50 years of age, results
in a greater correlation with the actual size of the tumors19.

Although this study did not distinguish between breast density, this index is intrinsically related to hormonal status, and the
younger the mammary density, the greater the density.
While there is relative abundance of studies on the role of the
MRI examination in young or premenopausal women, studies
in postmenopausal women are scarcer. There are some reports
that, in this stratum of the population, MRIs are not superior
to conventional examinations in adequately measuring breast
tumors21. In fact, in this study, MRI exams presented worse performances than the USG exams for these patients. One of the
explanations for this finding is that the less dense the breast is —
which is directly influenced by the patient’s age — the less resolution the MRI obtains in the tissue, due to physical phenomena
specific to the mode of operation of the exam22. Through estrogen stimulation, HRT tends to keep breasts denser, leading to
the belief that, in the portion of women who used this therapy,
the MRI exam would perform better than the USG exam, similarly to what we see in premenopausal women, but this scenario
did not occur in our study.
Several other published studies evaluate the role of the MRI
exam in the surgical planning of breast cancer and its impact on
the rate of local recurrence and total survival. In 2017, another
study comparing MRI exams and conventional imaging studies (USG and MMG) concluded that, when MRI exams are
requested, the greater the likelihood of mastectomy and higher
tumor free-margin rates are achieved. However, the study did
not compare tumor sizes visualized in these exams with tumor
size in the AP report23.
In 2016, Lai et al. found evidence that the use of MRIs in the
evaluation of surgical planning results in lower rates of compromised surgical margins when compared to women who only
performed the USG as an imaging exam. However, these results
are accompanied by higher rates of mastectomies rather than
BCS in women with early stage tumors. Moreover, such a study
is not accompanied by a survival analysis 24.
The National Comprehensive Cancer Network (NCCN), in its
latest update on breast cancer management, states: “The MRI
exam can be used to define the extension of the disease, although
there is no high level of evidence to show that it facilitates in decision-making for conservative local therapy, nor that it improves
survival rates or local recurrence”25. In the literature on the subject, the controversy over the real advantage of MRI exams is a
recurrent debated theme. In a cohort study with 470 breast cancer patients, in which 27% underwent a preoperative MRI and the
rest only conventional imaging, Gervais et al. demonstrated that
the long-term ipsilateral recurrence index (more than 10 years
of follow-up) was similar in both groups26.
Many studies suggest that the MRI exam has the ability to
detect small areas of cancer that conventional exams do not,
and although this seems to be beneficial, a bias arises, since more
extensive surgeries are planned without an increase in the survival
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of these patients. This apparent paradox may be explained by the
fact that such areas would eventually be treated with the adjuvant therapies that BCS normally requires. Therefore, it currently
seems advisable not to opt for mastectomy instead of BCS based
only on MRI findings28.
It can be constantly observed in the literature review that
MRI exams lead to lower rates of compromised surgical margins.
However, an increase in the number of mastectomies is noted.
This fact should be analysed cautiously, since more aggressive
surgeries have led, intuitively, to the greater probability of free
margins. In addition, there is a scarcity of published scientific
studies that compare the size of tumors in imaging exams with
their actual size as surgical specimens.
While there are several studies comparing survival and surgical margins in women with breast cancer submitted to MRI
exams and in women that did not, there are few published studies that compare the accuracy of the USG and MRI exam with
the size in the AP using tests that evaluate correlation between
variables in a metric scale. This reveals a reversal in the order of
the investigation of the facts, since data such as local recurrence
and survival are well researched, but the ability of each examination to determine tumor size has not received much focus.
This study suggests that USG exams, in the general population, are more accurate in measuring the size of malignant

breast tumours than MRI exams, which, together with other
variables (such as adjuvant radiotherapy), explains the apparent incapacity of preoperative MRI exams to reduce the rates of
ipsilateral relapse and increase the survival of the patients submitted to this exam.
It should be emphasized that this study included a limited
sample of patients, who were all restricted to the same treatment
centre. In addition, as it is a retrospective study which analysed
medical records, the data have some limitations regarding their
interpretation, since they were written by the professionals who
attended particular patients.
It is essential that new research is carried out, both to investigate which exam is more accurate for the different hormonal
groups and to know what the real benefit of these exams is in
the long-term survival of the patients.

CONCLUSION
In the general population, the USG exam has the highest correlation with the actual size of the tumor. Similar results are
found in the postmenopausal population, regardless of the use
of HRT. In premenopausal women, the best exam is the MRI.
Multicentric and larger sample studies are required in order to
confirm the results.
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