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Factors related to non-mammographic
visualization in locally advanced breast carcinoma
Anapaula Hidemi Uema Watanabe1, Marcio Mitsugui Saito1,
Bruno Eduardo Fernandes Cabral1, René Aloisio da Costa Vieira1,2,3

ABSTRACT
Objective: To determine the rate and factors related to non-visualization of locally advanced breast cancer (LABC) by mammography.
Method: Prospective, cross-sectional study, conducted in a cohort of consecutive patients with LABC treated at a tertiary cancer
hospital. All patients were systematically examined and underwent high-resolution mammography (conventional equipment) in two
views (craniocaudal and mediolateral oblique). A blind study was performed in which mammograms were mixed with routine and where
radiologists were unaware of the clinical data. Three radiologists evaluated the examinations. In the patients in whom the findings
were negative, the possible causes responsible for not identifying the tumor on mammography were evaluated. After the radiological
report, the examinations were reviewed, and the radiological data were added to the standard form, making up the database of the
present study. Descriptive statistics were used to compare factors related to non-visualization of tumors, namely the chi-square test
and the Mann-Whitney test. Result: Eighty-five patients were evaluated. The average size of the tumors was 6.96 cm, and 20% of
cases were not identified on mammography. Among the causes, 76.4% had dense parenchyma, 17.6% were not visible on examination,
and in 5.8%, the lesion was not noticed by the radiologist (false negative examination). The only factor found when LABC was not
identified was the type of breast parenchyma (p=0.04). Conclusion: Clinical history and changes in physical examination should be
considered in the report to the radiologist. High breast density was the major obstacle to mammography diagnosis.
KEYWORDS: breast neoplasms; mammography; predictive value of tests; diagnostic errors.

INTRODUCTION
Mammography is one of the main radiological modalities for the
diagnosis of breast lesions. It is related to the reduction of breast
cancer mortality1,2. However, about 10 to 30% of breast cancers
may not be diagnosed on mammography, the possible causes
being: dense breast parenchyma, errors in perception, incorrect
interpretation of suspicious findings, tenuous characteristics of
malignancy and slow growth of a lesion3-6.
In Brazil, there are several problems in mammographic screening, in which many patients, even if symptomatic, use mammographic screening campaigns of diagnostic task force to obtain
diagnostic mammography.
Associated with this fact is that there is a delay in diagnosis
along with the lack of appreciation of clinical complaints, and
limitations of the health system, either because of the delay in

mammographic results, associated with the quality of the mammography, or errors in the mammographic diagnosis process7,8.
In patients who have gotten a mammogram properly, there can
be issues such as interval tumors and the regular use of non-digital mammography 7. Thus, many factors can lead to a negative
finding, which can have medico-legal implications.
Locally advanced breast cancer (LABC) is still common in our
country7,9, mainly due to the lack of regular mammography, apart
from difficulties in patient navigation to all diagnostic examinations10.
There is a lack of studies that assess the percentage of lesions
that are not identifiable by mammography. The identification
of the factors associated with the non-visualization of tumors,
even in LABC, is of utmost importance, aiming at a better understanding of the late diagnosis and the underestimation of potential radiological findings, justifying the present investigation.
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METHOD

RESULTS

We conducted a prospective, controlled study in patients with
LABC, seen at a tertiary oncology hospital of the Unified Health
System (SUS); the study was approved by the Research Ethics
Committee No. 135/2008, which was registered at www.clinicaltrials.gov, NCT 00820690. Patients with non-metastatic LABC were
evaluated. Data were collected from June 2008 to December 2009.
All patients with stage III breast cancer were submitted to a
diagnostic delay questionnaire, systematically being directed to
clinical examination, new mammography and breast ultrasound.
The inclusion criteria were:
• Patients with LABC, non-metastatic, stage III;
• Eastern Cooperative Oncology Group (ECOG scale) 0 or 1;
• Confirmed diagnosis of invasive ductal or lobular carcinoma.

Eighty-five patients, diagnosed with LABC, were evaluated.
The main clinical findings are shown in Table 1. Mean age was
46.4 years (from 21.5 to 68.4 years). All patients were symptomatic and had a mean (± SD) complaint time and tumor size of
12.2±11.6 months and 6.9 ± 2.5 cm (2 to 15 cm), respectively. Of the
total, 97.6% had unilateral involvement. Evaluating the clinical
staging, 56.5% had stage IIIA, and 62.4% were T3, 72.9% N1 and
86.9% invasive ductal carcinoma.
Mammographic findings (Table 2) showed that 25.8% of patients
had a dense or heterogeneous breast parenchyma. The main
mammographic findings were the presence of a nodule (82.4%),
microcalcifications (38.8%) and suspect lymph nodes (34.1%).
Of the patients, 81 (96.4%) underwent breast ultrasound.
According to the echogenicity of the parenchyma, most were
heterogeneous (45.7%), showing an irregular nodule (77.8%),
with a hypoechoic pattern (93.8%) and shadow (61.7%) or posterior reinforcement (12.3%).
Of the lesions identified on physical examination, 20% (n=17)
were not diagnosed on mammography (Table 1). Among the causes,
76.4% had dense parenchyma, 17.6% were not visible on examination, and in 6%, the lesion was not noticed by the radiologist (false
negative). Figure 1 exemplifies a LABC case in which the tumor
was not seen on mammography in a patient with a dense breast.
Comparing the age group and the grouping of the main radiological
findings, we found that the only and main factor associated with
the non-identification of LABC was the type of breast parenchyma
(p = 0.04; Table 3). Multivariate calculations were not performed
because a single factor was identified with p <0.10.

•
•
•
•
•

The exclusion criteria were:
Patients with extensive peau d’orange;
Pregnant women;
Primary inflammatory carcinoma;
Ulcerated tumor;
Failure to sign the informed consent form.

The patients underwent high-resolution mammography using
computerized radiography equipment in two views (craniocaudal and mediolateral). The images were sent blindly and independently to three radiologists with extensive experience who were
unaware of patient data and physical examination. In addition,
these patients underwent ultrasound with dedicated high-frequency transducers; this was to assess the correlation between
clinical examination and imaging examination. The density of
the parenchyma was divided into four categories: breast almost
entirely fat, breast with scattering of fibroglandular tissues, breast
heterogeneously dense, and beast extremely dense; this is the new
classification by the Breast Imaging-Reporting and Data System
(BI-RADS). In patients with negative findings, the possible causes
responsible for the failure to identify the tumor on mammography were evaluated. After the radiological report, and later, the
data related to the radiological findings were added to the form,
making up the database of the present study.
The data were recorded on a standard form and digitized
for evaluation using the IBM Statistical Package for the Social
Sciences (SPSS) for Mac, version 22. Descriptive statistics of the
patients and mammographic findings are presented in Tables 1
and 2. We tried to group the main findings and compare them
with non-identification in the mammographic examination,
aiming to evaluate potential causes for the lack of identification
of the lesion (Table 3). The χ2 test was used to compare factors
related to the non-visualization of tumors, and Fisher’s test was
used with values below 5. Continuous variables were assessed
using the Mann-Whitney test. Values below 5% were considered significant.
2

DISCUSSION
In general, the mammography examination in asymptomatic
women is associated with a rate of non-visualization of lesions of
around 10%. The findings of this study are noteworthy, in which
20% of symptomatic patients with confirmed biopsy had a normal
mammography examination. This fact denotes the importance of
the clinical data (asymptomatic/symptomatic) associated with the
mammographic examination, as well as the inclusion of clinical
information8, since the radiological evaluation occurred blindly
and since the radiologists were unaware of the patients’ data.
There are barriers related to delayed diagnosis11 relating to the
health system, which can lead to an increase in the time between
examinations; these can be problems related to the quality of
radiological examinations, socioeconomic status, and distance
from the referral service. In places where there is a limitation for
the performance of a mammogram by SUS, in the presence of
joint efforts or in opportunistic screening, the patient is able to
get a radiological breast assessment, with the aim of reaching
the referral service faster8,12. This fact is associated with problems in the patient’s navigation, that is, in undergoing additional
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tests until the definitive diagnosis of the neoplasm13, which is
common in our country, where patients take a long time from
the onset of symptoms to diagnosis, often requiring additional
tests and then being sent to the referral service for treatment14.
Evaluating factors against the patient, there may be radiological
characteristics that hinder the clear mammographic visualization of the lesion and tumor doubling time15. In this case series,
only patients with LABC were included. Although LABC may be
associated with smaller tumors, with extensive axillary involvement (N2/N3), this portion represented only 20% of the sample,
and the tumor size and lymph node involvement were not associated with non-visualization.

The literature notes that mammography screening is performed in women over 40 years of age2 . This study included
women in a higher age group, but all had clinical evidence of a
breast tumor, and the objective was to evaluate aspects associated with the non-visualization of tumors in the mammographic
examination, demonstrating that breast density is an important
factor, which is associated with age; however, age group was not
seen to be an important factor here.
Several factors can influence non-visualization of tumors on
mammography, and they can be grouped into four main ones3-6:
Table 2. Radiological mammography findings.
Radiological finding

Table 1. Clinical parameters and main mammographic findings.
Clinical finding

Parameter

Value (%)

Size

Mean (cm)

6.9±2.5

<40

25 (29.4)

40 to 49

29 (34.1)

≥50

31 (36.5)

Right

29 (34)

Left

56 (66)

Unilateral

83 (97.6)

Bilateral

Age range

Side

Laterality

T-TNM stage

N-TNM stage

TNM stage

Histology

Visualization

Reason for nonvisualizaton of
tumors

Value (%)

Lipo-substituted
(0–25%)

30 (35.3)

Partially liposubstituted (25–50%)

33 (38.8)

Heterogeneously
dense (51–75%)

15 (17.6)

Dense (>75%)

7 (8.2)

Normal

33 (38.8)

Retracted

26 (30.6)

Thickened

20 (23.5)

2 (2.4)

Thickened +
retracted

6 (7.1)

T2

1 (1.2)

Spiculated

27 (31.8)

T3

53 (62.4)

Irregular

24 (28.2)

T4

31 (36.5)

Lobulated

12 (14.1)

N0

6 (7.1)

No nodule

15 (17.6)

N1

62 (72.9)

Regular

7 (8.2)

N2

14 (16.5)

Irregular

44 (51.8)

N3

3 (3.5)

Lobulated

25 (29.4)

IIIA

48 (56.5)

Not visible

14 (16.5)

IIIB

33 (38.8)

Regular

2 (2.4)

IIIC

4 (4.7)

Absent

52 (61.2)

IDC

73 (86.9)

Pleomorphic

11 (12.9)

Skin

Nodule

Nodule border

Microcalcifications

ILC

5 (5.9)

Other

22 (25.9)

Others

7 (8.3)

Absent

52 (61.2)

Grouped

19 (22.4)

Segmented

9 (10.6)

Ductal

5 (5.9)

Absent

72 (84.7)

Focal

9 (10.6)

Diffuse

4 (4.7)

Not visualized

30 (35.3)

Normal

26 (30.6)

Dense

17 (20)

Others

12 (14.1)

Tumor in
mammogram
Size

Parechyma

Parameter

Microcalcification
distribution
Mean (cm)

6.2±1.9

Two views

64 (75.3)

One view

3 (3.5)

Not visualized

17 (20)

Dense parenchyma

13 (76.4)

Not visible on examination

3 (17.6)

Lack of perception

1 (6)

Asymmetry

Lymph node

TNM: TNM staging system; IDC: invasive ductal carcinoma; ILC: invasive
lobular carcinoma
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•
•

patient (inherent or acquired dense breasts);
tumor factors (minimal carcinoma, multifocal carcinoma
and multicentric carcinoma);

•

A

factors associated with the mammography technique
(inadequate exposure factors, poorly positioned breasts and
poor processing quality);

B

Figure 1. Mammography with no visible finding of tumor. Invasive ductal carcinoma in the left breast, T2N2M0 (stage IIIA).
Table 3. Factors related to non-identification of locally advanced breast cancer by mammography.
Category

Variable

Not identified n (%)

Identified n (%)

p

Mean+SD

7.3±3.2

6.8±2.3

0.83

<40

5 (20)

20 (80)

40 to 49

7 (24.1)

22 (75.9)

≥50

5 (16.1)

26 (83.9)

IDC

16 (21.9)

57 (78.1)

ILC

0

5 (100)

Clínical
Size

Age group

Histology

N-TNM

Others

1 (14.3)

6 (85.7)

N0-1

13 (19.1)

55 (80.9)

N2-3

4 (23.5)

13 (76.5)

0–25%

3 (10)

27 (90)

51–75%

6 (40)

9 (60)

0.74

0.46

0.74

Mammography

Parenchyma

Skin

Nodule

Microcalcification

Lymph node

>75%

3 (42.9)

4 (57.1)

Normal

5 (15.2)

28 (84.8)

Anormal

12 (70.6)

40 (76.9)

No nodule

5 (33.3)

10 (66.7)

Nodule

12 (17.1)

58 (82.9)

Absent

12 (23.1)

40 (76.9)

Pathological

5 (15.2)

28 (80)

Absent/not visualized

13 (23.2)

43 (76.8)

Altered

4 (13.8)

25 (86.2)

N-TNM: nodal TNM stage; SD: standard deviation; IDC: invasive ductal carcinoma; ILC: invasive lobular carcinoma

4

Mastology, 2020;30;e20190020

0.04

0.42

0.17
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0.40
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•

factors related to mammographic evaluation (poor
perception and misinterpretation.

Even in the presence of negative radiological findings, mammographic screening is associated with the presence of interval
tumors, which can be divided into true tumors, minimal findings
and false negative tests (underestimation of radiological findings),
making additional examinations and systematic clinical evaluation necessary, a fact that should determine the search for a professional, with the aim of repeating the examinations or combination of complementary examinations16. Microcalcifications
and asymmetries can go unnoticed, needing attention17.
Regular audits are needed to improve the technical
quality of the radiological examination, minimizing potential causes of false negatives18 . All patients, despite having
undergone previous mammography, were systematically submitted to a new mammography examination at the service,
which adheres to strict radiological quality programs, being
accredited by the Brazilian Society of Radiology and, more
recently, having undergone an international audit.
The type of equipment used can influence radiological findings, thereby interfering with the addition of radiological assessment software. Computer-aided detection (CAD)19 raises sensitivity by 10%, for example. Mammographic screening studies
were performed using conventional mammography, but digital
mammography allows better visualization, although it has not
been shown to be superior in mammographic screening 20. Also,
it decreases the incidence of interval tumors 21.
Two technologies are increasingly present in our daily lives:
tomosynthesis19, which improves sensitivity mainly in dense
breasts; and spectral mammography, which increases sensitivity
and specificity in relation to digital mammography (86.2–94.1%
versus 53.4–85.9%)22 . In this study, all mammograms were analog, and the examinations were evaluated by three radiologists
with experience in mammographic screening, which enhances
the importance of the findings presented here. Double-reading
mammographic evaluation and evaluation by a senior radiologist decrease the rates of false negatives, compared to simple
reading. Double-reading minimizes potential errors in perception and interpretation. In this sense, there is discussion
regarding the possibility of simple reading with tomosynthesis5, where the negative points would be the increase in radiation of the breast and the cost of the equipment.
Some radiological findings are associated with non-visualization of tumors on mammography, such as architectural
distortion, asymmetries, unsuspected densities, anatomical
location, lobular carcinoma, dense breast and lesion size 3,23 .
In this study, the only factor that was associated with failure to identify the tumor was breast density.
Despite the small number of patients evaluated (n=85),
we found a substantial number of mammograms with a

negative finding (20%), even after evaluation by experienced
radiologists and examinations performed under appropriate
technical conditions, with internal clinical quality control,
which denotes the importance of including and valuing clinical findings and the patient’s clinical history.
Currently, when discussing mammographic screening,
patients should be aware of the pros and cons of mammographic screening, but we must stress that it needs to be
performed in asymptomatic patients. Clinical examination
increases the detection rate24 , or minimizes negative radiological findings 25 . Symptomatic patients should seek out
diagnostic services. Positive or doubtful clinical findings
should warrant additional examinations, with ultrasound
being an important complementary examination to be initially considered 6 . A study evaluating the potential reasons
for non-visualization of tumors on mammography, given the
identification of lesions by ultrasound, considered potential
mammographic interpretation errors to be the presence of
asymmetries, distortions and calcifications18 .
As limitations of the study, the radiological examinations
were performed using conventional mammography, but nowadays in Brazil, most mammography uses this equipment,
which reinforces our findings.
In the United States, radiology is the eighth specialty associated with medical procedures, and it is often related to problems of perception or interpretation 21. The dissemination of
knowledge about the limitations of mammography and the
improvement of the doctor-patient relationship can minimize
potential factors that can limit the radiological examination.
Mammography is one of the main tests related to the
decrease in breast cancer mortality, a fact that should be valued. Increasingly, the patient must be aware of the pros and
cons of mammographic screening and the limitations of mammography1,2 , in addition to the factors discussed in this article. Limitations should be part of the mammographic report,
aiming at better knowledge on the part of the patient. Strict
quality control, audited clinics and double reading can minimize the risk. This is associated with the presence of clinical
history and clinical notes, which can influence the radiological report, and in the present study both were essential for the
diagnosis of lesions not seen on mammography.

CONCLUSION
Rigorous observation after the mammographic examination,
through clinical history, physical examination and image reading, must be considered in the radiological report, with the aim
of reducing false negative rates. In this study, high breast density was the greatest obstacle, highlighting the importance of
examining secondary aspects. The presence of asymmetries,
distortions, changes in skin thickness and involvement of lymph
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nodes is a warning sign that should be considered important,
even in the case of no description of clinical findings.
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