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ABSTRACT
OBJECTIVE: Our aim is to compare mammographic, demographic and clinicopathological characteristics of pa-
tients whose mammographies were classified as subgroups of BI-RADS 4 category (Breast Imaging – Reporting 
and Data System).

METHODS: In total, 103 patients with mammography (Senographe 600t Senix HF; General Electric, Moulineaux, 
France) results classified as BI-RADS 4 were included in the study. Demographic data (age, menopause, and fam-
ily history) were recorded. All data were compared among BI-RADS 4 subgroups.

RESULTS: In all, 68.9% (71/103), 7.8% (8/103) and 23.3% (24/103) the patients were in groups BI-RADS 4A, 
4B and 4C, respectively. The incidence of malignancy was higher in Groups 4B and 4C than in Group 4A (p<0.05), 
but similar in Groups 4B and 4C (p>0.05). Mean age was lower in Group 4B than in Groups 4A and 4C (p<0.05). A 
positive family history was more common in Group 4A than in Group 4B (p=0.025). The frequency of menopausal 
patients was greater in Groups 4A and 4C than in Group 4B (p=0.021, and 0.003, respectively).

METHODS: The rate of malignancy was higher in Groups 4B, and 4C than in Group 4A. A positive family history 
was more common in Group 4A than in Group 4C. Groups 4A, and 4C patients tended to be older and were more 
likely to be menopausal than Group 4B patients.
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Breast cancer is the most common type of cancer 
among women in our country and the second 

leading cause of cancer deaths, after lung cancer [1]. 

Mammography is a widely used imaging method to 
screen for breast cancer. Screening with newly de-
veloped mammography methods enables early diag-
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nosis, and may reduce death rates by 25% [2]. 
Breast Imaging - Reporting and Data System 

(BI-RADS) was developed in 1993 by The Ameri-
can College of Radiology (ACR) to improve com-
munication between general surgeons, and radiolo-
gists, and to provide a common terminology among 
radiologists [3]. In BI-RADS, mammography re-
sults are classified into six categories on the basis of 
objective and standard criteria, and these categories 
are important to determine the necessity for biop-
sy in a patient with a breast lesion [3]. BI-RADS 
category 4 consists of mammograms that include 
suspected findings of malignancy, and 35% of such 
lesions require biopsy owing to the risk of malig-
nancy [4]. Mammography findings belonging to BI-
RADS category 4 are subdivided as follows: mild 
suspicion of malignancy (4A), intermediate suspi-
cion of malignancy (4B) and moderate concern, but 
not classic for malignancy (4C) [3]. However, these 
subcategories are based on the clinical experience of 
radiologists, and not on objective criteria. The deter-
mination of standard, objective criteria for dividing 
BI-RADS category 4 into subgroups would reduce 
the confusion in terminology among radiologists. 
Furthermore, as the communication between radi-
ologists becomes more standard, the frequency of 
unnecessary biopsies may decrease.

In an attempt to standardize the subclassifica-
tion of BI-RADS category 4, this study aimed to 
determine the correlations between mammograph-
ic, pathological and clinical findings and BI-RADS 
4 subcategories.

MATERIALS AND METHODS

A total of 103 patients who were admitted to the 
hospital and underwent mammography (Senog-
raphe Senix 600t; General Electric, Moulineaux, 
France) with mammography results classified as 
BI-RADS category 4 were included in the study. 
The criteria for indication of mammography were 
as follows: age above 40 years, positive family his-
tory, a symptomatic breast lesion and a palpable 
mass on physical examination. All patients were 
informed about the study, and informed consent 
was obtained. BI-RADS subgroup, age, family his-

tory and menopause data of the patients were re-
corded. Total of 103 patients underwent Tru-cut 
biopsies using a 14 G needle with (n=13, 12.6%) 
or without (n=90; 87.3%) mammographic guid-
ance imaging guidance. Masses were completely 
excised under local or general anesthesia.

Statistical analysis was performed using Num-
ber Cruncher Statistical System (NCSS) 2007 
and Power Analysis and Sample Size (Pass) 2008 
statistical software (Utah, United States of Ameri-
ca). One-way ANOVA was used to compare quan-
titative data, and the Tukey honestly significant 
difference test was used to detect between-group 
differences in descriptive data (mean and standard 
deviation, frequency, ratio, minimum, and maxi-
mum). The Fisher-Freeman-Halton test was used 
to compare quantitative data, and the Fisher exact 
test and Yates continuity correction test were used 
to detect intergroup differences. Significance was 
evaluated at p<0.01 and >0.05.

RESULTS

The median age of the participants was 48.83 years 
(range, 38–60 years). In all, patients were in BI-
RADS categories 4A (68.9%; 71/103), 4B (7.8%; 
8/103), and 4C (23.3%; 24/103), respectively (Ta-
ble 1). All patients underwent surgery, and malig-
nant findings were detected in 16 (15.5%) patients. 
The pathological diagnosis was invasive ductal car-
cinoma in all patients. Forty (38.8%) patients had a 
positive family history. Forty-five (43.7%) patients 
were post-menopausal.

The mean patient age significantly differed with 
the BI-RADS subcategory (p=0.001, Table 1). The 
mean age of the patients in Group 4B was signifi-
cantly lower than that of the patients in Groups 
4A and 4C. Furthermore, the mean age of the 
patients in Group 4C was higher than that of pa-
tients in Group 4A with a statistically insignificant 
intergroup difference close to the significance level, 
(p=0.070; p>0.05).

Pathological results also significantly differed 
with BI-RADS subcategory (p=0.001; Figure 1). 
The percentage of patients with malignant disease 
was significantly higher in Groups 4B and 4C than 
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two groups (p>0.05).
The frequency of menopause also significantly 

differed among groups (p=0.004). According to 
paired comparisons done to determine the group 
causing the difference, the frequency of menopause 
was significantly greater in Groups 4A and 4C than 
in Group 4B (p=0.021 and p=0.003, respectively). 
A statistically significant difference was not detect-
ed between the menopause rates in Groups 4A and 
4C (p>0.05).

DISCUSSION

Among patients whose mammography findings are 
classified as BI-RADS category 4, the reported in-
cidence of malignancy varies greatly (2%–95%) [5]. 
Malignancy or high-risk lesions are not present in 
many patients with BI-RADS category 4 mam-
mograms. Therefore, this category has been divided 
into three subgroups based on the clinical experi-
ence of the radiologists, but standard and objective 
criteria have not been defined for subdividing BI-
RADS category 4. In 2006, Lazarus et al. compared 
differences in diagnoses among radiologists [6]. 
They found that the subdivision of BI-RADS cat-
egory 4 was beneficial to determine indications for 

in Group 4A (p<0.05). However, no significant dif-
ference was detected in the rate of malignancy be-
tween Groups 4B and 4C (p>0.05; Table 1).

The rate of positive family history significantly 
differed with BI-RADS subcategory (p=0.032). 
According to paired comparisons done to deter-
mine the group causing the difference, the rate of a 
positive family history was significantly higher than 
that in Group 4C (p=0.025). A statistically signifi-
cant difference was not detected between the other 

   BI-RADS subcategories

  4A 4B  4C 
  (n=71) (n=8) (n=24) Ap
  Mean±SD† Mean±SD†  Mean±SD†
Age (years)  48.86±5.16 41.88±1.46 51.33±4.62 0.001**

  n (%) n (%) n (%) Bp

Surgery Benign 67 (94.4%) 4 (50.0%) 16 (66.7%) 0.001**
 Malignant 4 (5.6%) 4 (50.0%) 8 (33.3%)
Family history No  39 (54.9%) 4 (50.0%) 20 (83.3%) 0.032*
 Yes  32 (45.1%) 4 (50.0%) 4 (16.7%)
Menopause No  41 (57.7%) 8 (100%) 9 (37.5%) 0.004**
 Yes  30 (42.3%) 0 (0%) 15 (62.5%)

A: One-way ANOVA, B: Fisher-Freeman-Halton test; †SD: standard deviation. 

*p<0.05, **p<0.01.

Table 1. Assessment of descriptive characteristics of the patients according to BI-RADS subcategories
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Figure 1. Distribution of pathological results according to 
BI-RADS subcategories.
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biopsy, but recommended that definite criteria were 
required for the subcategorization.

Various differences arise in the interpretation 
of results [7]. The division of BI-RADS category 4 
into subgroups 4A (mild suspicion), 4B (intermedi-
ate suspicion) and 4C (moderate concern) in terms 
of malignancy risk has not been approved by the 
FDA and MQSA [3]. A lesion must be suspected 
to be malignant to be classified as 4A. Similarly, sus-
picion must be intermediate to classify the lesion as 
4B and severe for 4C. 

Many researchers have investigated the associa-
tion between BI-RADS categories and pathological 
results. In 2004, Mendez et al. compared BI-RADS 
categories 3–5 and pathology results [8]; they 
found that the incidence of malignancy increased 
as the BI-RADS category increased. In their study, 
the incidence of malignancy among patients with 
mammography findings belonging to BI-RADS 
category 4 was 15%, which is similar to the result in 
our study (15.5%).

In 2013, Flowers et al. compared the biopsy re-
sults of 124 patients whose BI-RADS categories 
were 3–5 [5]. They found that the rate of malig-
nancy among patients with BI-RADS categories 
4A, 4B and 4C was 0%, 15% and 84%, respectively. 
The corresponding rates in our study were 5.6%, 
50% and 33.3%. They found that the malignancy 
rate increased as the BI-RADS subcategory became 
more severe. However, we found that although the 
rates of malignancy were higher in Groups 4B and 
4C than in Group 4A, there was no significant dif-
ference in this incidence rate between Groups 4B 
and 4C. In addition, in a similar study conducted in 
2012 by Yan et al., biopsy results did not significant-
ly differ with BI-RADS subgroup [9]. Consistent 
with the findings of Flowers et al., Gweon et al. ret-
rospectively evaluated patients who had undergone 
surgery owing to their biopsy results and found that 
the rate of malignancy increased as the BI-RADS 
category 4 subgroup grade increased [10]. 

In 2012, Chaiwerawattana et al. compared BI-
RADS 4 subgroups and attempted to detect differ-
ences between the subgroups in terms of survival 
rates [11]. They concluded that unnecessary biop-

sies could be avoided by accurate assessment of the 
subgroups.

In a 2013 study performed by Jales et al., 339 
patients were evaluated by three experienced radi-
ologists [12], who assessed the patients’ ultrasound 
data using BI-RADS criteria, and then compared 
the BI-RADS results with the pathology results. 
The rate of malignancy in BI-RADS Groups 4A, 
4B and 4C was 20%, 38% and 79%, respectively, ac-
cording to the first radiologist. The corresponding 
rates as assessed by the other two radiologists were 
17%, 40% and 85%, respectively. Considering the 
interobserver differences, the authors recommend-
ed that common diagnostic criteria be established 
to obtain consistent results. Torres et al. also made 
the same recommendation of objective diagnostic 
criteria for subgroup classification [13].

In an attempt to establish objective, standard-
ized criteria, we analyzed the relationship between 
various clinical parameters, and BI-RADS 4 sub-
groups. We found that the rate of a positive fam-
ily history was significantly greater in Group 4A 
than in Group 4C. In clinical practice, age, family 
history and parity of patients are recorded during 
mammography. We consider that mammographies 
evaluated in BI-RADS 3 category are evaluated as 
BI-RADS 4A in the presence of positive family his-
tory considering increased breast cancer risk.

No studies have yet investigated the relationship 
between BI-RADS 4 subgroups and patient age. In 
2011, Fu et al. compared the ages of patients in BI-
RADS categories 3, 4 and 5 and found that age was 
significantly higher in Groups 4A and 4B [14]. In 
the present study, we found that mean patient age 
was significantly higher in Groups 4A and 4C than 
in Group 4B. We consider that this result is attrib-
utable to the patient distribution in our study.

Breast patterns were analyzed radiologically in 
many studies and allocated to subgroups accord-
ing to BI-RADS criteria [15]. The relationship be-
tween BI-RADS 4 subgroups and menopause has 
not yet been investigated. In our study, we found 
that there were significantly more menopausal pa-
tients in Groups 4A and 4C than in Group 4B. This 
difference may be attributable to the higher mean 



age of the patients in Groups 4A and 4C. Our study 
is limited by the small number of patients involved. 
Therefore, the relationship between the above clini-
cal parameters and BI-RADS 4 subgroups should 
be explored further in large-scale trials.

To the best of our knowledge this study is the 
first to investigate the relationship between clinico-
pathological variables and BI-RADS 4 subgroups. 
The rate of malignancy was higher in Groups 4B 
and 4C than in Group 4A, but the rates in Groups 
4B and 4C were similar. A positive family history 
was significantly more common in Group 4A than 
in Group 4C. Patients in Groups 4A and 4C tended 
to be older and more likely to be menopausal than 
those in Group 4B. Our findings should be con-
firmed in large-scale studies.
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