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Abstract

Background: BIRADS has become the standard in characterizing the radiological findings of the breast
lesions. Compared with other categories, BIRADS 3 and 4 are more difficult to manage. The aim was to
present our clinical experience in the evaluation of breast lesions classified as BIRADS 3 and 4.

Methods: Female patients who underwent surgical intervention for BIRADS 3 or 4 lesions were included
in the study. The primary endpoint was the comparison of preoperative BIRADS scores (BIRADS 3 and 4)
and postoperative histopathological results.

Results: Data of 373 patients with a mean age of 52.3 years was analyzed. Preoperatively, 249 patients had
BIRADS 3 lesions, while 124 patients had BIRADS 4 lesions. The mean age of patients with BIRADS 3
lesions was lower than that of patients in BIRADS 4 group. Thirty-six (14.5%) patients in the BIRADS 3
group and 40 (32.3%) patients in the BIRADS 4 group were above 50 years. Malignancy was detected in 3
(1.2%) and 31 (25%) patients in the BIRADS 3 and BIRADS 4 groups, respectively. BIRADS
classification was found to be 91.2% sensitive and 72.6% specific, with an accuracy rate of 74.2%. Positive
and negative predictive values were 25% and 98.8% respectively.

Conclusions: A high malignancy rate of 25% in the BIRADS 4 patients indicated that preoperative
histopathological assessment is mandatory. Although 3% malignancy rate in the BIRADS 3 group was low,
it was valuable to show the importance of careful physical examination and detailed family history
questioning. The malignancy risk in BIRADS 4 lesions was significantly higher in women above 50 years
than in younger women, demonstrating that advanced age is an important risk factor for BC.
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Introduction

As of 2020, breast cancer (BC) has become the most frequently diagnosed malignancy
worldwide according to the GLOBOCAN statics. This cancer is also the leading cause of
cancer-related death among women with an estimated 685.000 deaths globally (4. Although no
curative therapeutic option has been established to date, mammography-based screening
programs are associated with a higher incidence of early diagnosis and a significant reduction in
BC-related mortality [, One of the most important steps of this screening strategy has been the
standardization of radiological terminology in the description of lesions. For this purpose, the
Breast Imaging Reporting and Data System (BIRADS), proposed by the American College of
Radiology (ACR) in the 1990s and updated over the years, has now become the standard in
characterizing the radiological findings of the breast [,

BIRADS classification is very helpful in predicting the presence of malignant lesions especially
in the early stages of disease. It also allows better communication between radiologists and other
clinicians and reduction of unnecessary biopsies or surgeries. This system is based on
morphological features of the lesions, and divided into six main categories indicating the relative
probability of malignancy. Compared with other categories, category 3 and 4 are more difficult
to manage in routine practice. According to general consensus, category 3 lesions are probably
benign (<2% cancer risk) and should be followed up at 6-month intervals whereas category 4
lesions carry suspicious for malignancy (2-95% cancer risk) and require biopsy “®°. In this
study, we aimed to present our clinical experience in the evaluation of breast lesions classified
as BIRADS 3 and 4.

Materials and Methods
The study included 373 female patients diagnosed with BIRADS category 3-4 lesions on
preoperative ultrasonography (US) and/or mammography (MG) at the general surgery
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department in Karadeniz Technical University between January
2004 and January 2010. AIll patients underwent surgical
intervention (excisional biopsy, segmental mastectomy or breast
conserving surgery) depending on clinical suspicion or the
biopsy results.

MG was performed in patients above 35 years old while breast
US was performed in all patients. Patients with irregular
preoperative radiological evaluations were excluded from the
study. The patients were divided into two groups as BIRADS 3
and BIRADS 4 according to BIRADS clasification. The primary
endpoint of the study was the comparison of preoperative
BIRADS scores and postoperative histopathological results.
Suspicious palpable lesions detected on MG and/or US were
diagnosed by incisional or excisional biopsy. Nonpalpable and
deeply located lesions were excised after stereotactic (wire)
marking by the breast imaging unit. Histopathological
examinations were performed by more than one pathologist.
Patients over 40 years old who were reported as benign were
monitored with US every 6 months and annual MG. Patients
under the age of 40 were monitored only with US. MG was also
added to radiological follow-up in patients over 35 years old
with a family history of BC. When needed, appropriate
additional surgical interventions were performed in patients
whose histopathological results reported to be malignant.

Statistical analysis

Data analyses were done using the SPSS (Statistical package for
social sciences) package program. Continuous variables were
presented as mean + standard deviation (SD), and categorical
variables were presented as number (n) and percentage (%).
Student's t test and Chi-Square test were used for statistical
assessments between two BIRADS groups. Sensitivity, specifity,
positive and negative predictive values were calculated to
evaluate the diagnostic performance of the BIRADS scoring
system in predicting pathology outcome. P values under 0.05
were considered statistically significant.

Results

A total of 373 female patients with a mean age of 52.3 years old
were included in the study. Among all patients, 145 (38.9%)
were in their postmenopausal periods. Preoperatively, 249 of the
patients had BIRADS 3 lesions (Group 1), while 124 patients
had BIRADS 4 (Group 2) breast lesions. The mean age of
patients with BIRADS 3 lesions was significantly lower than
that of patients with BIRADS 4 lesions. When patients are
divided into two subgroups according to age of 50 years; 36
(14.5%) patients in the BIRADS 3 group and 40 (32.3%)
patients in the BIRADS 4 group were above 50 years old. These
findings showed that older age was associated with a significant
increase in the risk of BIRADS 4 lesions (Table 1).

Table 1: Comparison of age and BIRADS categories between the two

groups
BIRADS 3 BIRADS 4 P
Age (mean, year) 39+11.2 47.1+9 <0.0012
Age group <0.001°
<50 213(85.5%) 84 (67.7%)
>50 36 (14.5%) 40 (32.3%)

a: stutent’s T test, b: Pearson chi-Square Test

All patients were diagnosed by excisional biopsy. As a result of
histopathological examinations, malignancy was detected in 3
(1.2%) and 31 (25%) patients in the BIRADS 3 and BIRADS 4
groups, respectively. In other words, 91.2% of the malignant
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cases were categorized as BIRADS 4, while the remaining 8.8%
were classified as BIRADS 3, according to the preoperative
radiological evaluations (p< 0.001) (Figure 1).

In the BIRADS 3 group, most of the lesions evaluated as benign
in the histopathological examination were fibrocystic disease
(56.6%) and fibroadenoma (33.3%). Among three malignant
cases in this group, intraductal carcinoma was detected in two
patients and invasive lobular carcinoma was detected in one.
Similarly, fibrocystic disease and fibroadenoma constituted most
of the benign lesions in the patients of BIRADS 4. Among the
31 malignant patients in the BIRADS 4 group, 30 had invasive
ductal carcinoma and 1 had invasive lobular carcinoma. The
postoperative pathology results of the lesions in both groups are
presented in Table 2.

Table 1: Final histopathological diagnoses in the two groups

| BIRADS3 | BIRADS 4
Benign
Fibrocystic disease 141 (56.6%) 64 (51.6%)
Fibroadenoma 83 (33.3%) 13 (10.5%)
Ductal ectasia 8 (3.2%) 5 (4%)
Granulamatous mastitis 5 (2%) 5 (4%)
Fat necrosis 5 (2%) 3 (2.4%)
Intraductal papilloma 4 (1.6%) 3 (2.4%)
Malignant
Invasive ductal carcinoma 2 (0.8%) 30 (24.2%)
Invasive lobular carcinoma 1 (0.4%) 1 (0.8%)

In order to determine the diagnostic performance of BIRADS
classification in predicting pathology results, sensitivity,
specifity, accuracy, positive and negative predictive values were
evaluated. BIRADS classification was found to be 91.2%
sensitive and 72.6% specific, with an accuracy rate of 74.2%.
Positive and negative predictive values were 25% and 98.8%
respectively.

Discussion

Technological advances in mammographic imaging have made
easier to detect early-stage breast lesions and to improve the
survival rate of cancer patients 1. The fact that the BIRADS
classification system enables lesions to be expressed in a
common language has also contributed to the diagnostic power
of this imaging method. For these reasons, MG has been used as
an ideal screening method for many years 1. However, due to
the low specificity of conventional MG, this classification
system has also been adapted to US in order to prevent
diagnostic errors or delays % US has become an important
diagnostic tool in the identification of breast lesions due to its
superiority in distinguishing between solid and cyst lesions and
its ability to be used safely in pregnants and women under 40
years of age [l In our study population, US was used as the
single diagnostic method in patients under 35 years of age,
whereas both US and MG were used in patients over 35 years of
age. It should also be noted here that the categorization of
lesions according to sonographic BIRADS in younger age
group, is an important development considering that BC is now
being detected more frequently in this age group.

BIRADS 3 and 4 are the most discussed groups of this system.
In our study, all lesions in the patients were categorized
according to the BIRADS. The patients with BIRADS 4 lesions
were older than those in BIRADS 3 category. We also found
that the patients over 50 years old had more BIRADS 4 lesions
compared with the patients less that 50 years old. This was not
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surprising because BIRADS 4 lesions carry a higher risk of
malignancy than that of BIRADS 3 lesions. In addition, many
studies reported that BC was more likely seen in women aged
over 50 years [*4. It has been reported in the literature that
BIRADS 3 category defines most probably benign lesions with a
malignancy risk less than 2% whereas BIRADS 4 lesions have
2-95% cancer risk. The results obtained from the present study
were compatible with the literature [13-15],

In a study, microcalcified lesions evaluated as BIRADS 3, 4 and
5 categories were compared with histopathological results, and
the malignancy rate was found to be 5.9% in BIRADS 3 lesions,
17.6% in BIRADS 4 lesions and 90.9% in BIRADS 5 lesions.
The overall sensitivity, specificity, positive and negative
predictive values of BIRADS categorization were reported as
95.7%, 21.2%, 37.8%, 94.3%, respectively (6], Mentes et al.
found the cancer risk to be 1.5% in BIRADS 3 category and
32.6% in BIRADS 4 category, and reported positive predictive
values as 15.4% in BIRADS 3 and 32.6% in BIRADS 4.
According to the authors, follow-up of BIRADS 3 lesions every
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3-6 months is appropriate, but biopsy may be recommended
depending on the patient's preference or a high clinically
suspicious of cancer. According to that study, which found the
cancer risk of BIRADS 4 lesions to be 3 times higher, it was
stated that a biopsy should be performed in this group 1. In a
recent study investigated the diagnostic capacity of US and MG
in detecting malignancy, 61% for sensitivity, 96.3% for
specificity, and 85% each for positive predictive value (PPV),
negative predictive value (NPV), and overall diagnostic
accuracy were found to be associated with US. On the other
hand, MG had sensitivity, specificity, PPV, NPV, and diagnostic
accuracy of 66.1%, 93.9%, 89.5%, 77.9%, and 81.7%
respectively (81, In the present study, surgical biopsy was
performed in 249 cases with BIRADS 3 lesions. Among those,
malignancy was found in 3 patients with a negative predictive
value of 98.8%. That result was compatible with the literature
[19.201 According to these results, follow-up of BIRADS 3 lesions
at 6-month intervals would be an appropriate approach.

BIRADS 3

Obengn

BIRADS &

M| malignant

Fig 1: Graphical presentation of benign and malignant lesions in the two groups

Conclusion

Malignancy rates in BIRADS 3 and 4 lesions were consistent
with the literature. A high malignancy rate of 25% in the
BIRADS 4 patients indicated that preoperative histopathological
assessment is mandatory for this category. Although malignancy
rate of 3% in the BIRADS 3 group was low, it was valuable to
show the importance of careful physical examination and
detailed family history questioning. Finally, the malignancy risk
in BIRADS 4 lesions was significantly higher in women above
50 years than in younger women, demonstrating that advanced
age is an important risk factor for BC.
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