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Abstract: The aim of this study was to investigate association of radiographic (BI-RADS 4 and 5) results and prognos-
tic factors of invasive ductal carcinomas with their histopathological subtypes. A total of 103 patients histopatho-
logically diagnosed with invasive ductal carcinoma of breast with in last five years period were enrolled. Of them, 
69 patients who had radiological reports in were included from registry of Radiology Department; Duzce University 
Training and Research Hospital archives. BI-RADS scores (4 and 5) of radiological reports and subtypes of ductal 
carcinoma were compared. Of 69 cases, 12 of 22 cases with BIRADS 4 score were Triple negative (TN) while 5 of 
47 cases with BIRADS 5 score were TN (p = 0.001). The patients with TN tumors were found to have lower average 
age, higher grade, higher Ki67 proliferative index and fewer lymph node metastasis than those with non-TN ductal 
carcinomas (p = 0.048; 0.019; 0.02; 0.048 respectively). Conclusions: Patients who had radiological BIRADS 4 
score were significantly more frequent TN type carcinoma than BI-RADS 5. It is important to pay attention to this 
issue when clinicians evaluate patients with BI-RADS 4 score breast lesions. 
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Introduction 

Breast cancer the malignancy and 2nd most 
common cause of cancer deaths in women [1]. 
The most common histological type of breast 
cancer is ductal carcinoma originating from the 
duct epithelium [2]. In 2011, subtypes of ductal 
carcinoma were reclassified as luminal A, lumi-
nal B (HER2 negative), luminal B (HER2 posi-
tive), HER2 positive (nonluminal) and triple 
negative (ductal) according to therapeutic 
options at 12th St Gallen International Breast 
Cancer conference [3] The goal of this classifi-
cation is to emphasize the biological behavior 
differences between these subtypes. Especially 
triple negative (TN) subtype is known to have 
poor response to chemotherapy, high histologi-
cal grade, younger age, larger size, less fre-
quently associated with lymph node metasta-
ses, higher rates of local-regional recurrence 
and lower overall survival [4]. Also it was elicit-
ed that this subtype has some morphological 
differences such as pushing borders, central 
scar and necrosis [5]. 

Mammography and breast ultrasound are the 
most commonly used modalities for early detec-
tion of breast cancer [6]. The BI-RADS devised 
by the American College of Radiology is the 
global standard for mammography terminology. 
The fourth edition of BI-RADS-Mammography 
and the first edition of BI-RADS-US and were 
published in 2003 [7] and was defined the fol-
lowing BI-RADS categories: BI-RADS 0: In- 
complete, need for an additional imaging evalu-
ation; BI-RADS 1: Normal. Normal interval fol-
low-up; BI-RADS 2: Typically benign. Normal 
interval follow-up; BI-RADS 3: Probably benign. 
A short interval follow-up is recommended: 4 
months follow-up for masses and 6 months fol-
low-up for microcalcifications; BI-RADS 4: 
Suspicious abnormality: a biopsy should be 
considered; BI-RADS 5: Highly suggestive of 
malignancy. Biopsy or surgery should be per-
formed; BI-RADS 6: Histologically proven malig-
nancy. Imaging is performed for cancer staging 
or evaluation after chemotherapy [8].

The aim of this study was to investigate associ-
ation of radiographic (BI-RADS 4 and 5) results 
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Table 1. Comparison of mean age, histopathological features and 
prognostic factors between groups of BI-RADS 4 and 5

Total BI-RADS 4 BI-RADS 5 P value
Subtype N: 69 N: 22 N: 47 < 0.001

TN 12 (70.6%) 5 (29.4%)
Non-TN 10 (19.2%) 42 (80.8%)

Age N: 69 N: 22 N: 47 0.027
51.27±13.95 57.70±11.86

Tumor size N: 69 N: 22 N: 47 0.273
<2 7 (31.8%) 12 (25.5%) 
2-5 14 (63.6%) 26 (55.3%) 
>5 1 (4.5%) 9 (19.1%)

Grade N: 69 N: 22 N: 47 0.852
1 2 (9.1%) 5 (10.6%)
2 10 (45.5%) 24 (51.1%)
3 10 (45.5%) 18 (38.3%)

Ki67 N: 69 N: 22 N: 47 0.122
<20 10 (45.5%) 31 (66%)
>20 12 (54.5%) 16 (34%)

LN metastases N: 39 N: 10 N: 29 0.463
Negative 5 (50%) 10 (34.5%)
Positive 5 (50%) 19 (65.5%)

and prognostic factors of invasive ductal carci-
nomas with their histopathological subtypes. 

Materials and methods

We retrospectively screened patient records in 
our department between 2008 and 2013. A 
total of 103 patients diagnosed histopathologi-
cally as invasive ductal breast carcinoma in 
Department of Pathology, School of Medicine, 
Duzce University were enrolled. Of them, data 
of 69 patients with invasive ductal carcinoma 
who had radiological reports were present in 
our institute were included in analysis. Age, his-
topathological and prognostic factors such as 
tumor size, status of lymph node metastasis, 
grade, stage, subtype according to receptor 
status and morphological features (status of 
margin, necrosis and scar) were obtained from 
the pathology and/or clinical records. BI-RADS 
Scores were obtained from the mammography 
and/or ultrasonography reports of department 
of radiology. Subtypes, age, tumor size, grade, 
Ki67 proliferation index and status of lymph 
node metastases were compared between 
groups of patients assigned into two groups as; 
group A: the patients with BI-RADS 4 score (n = 
22) and group B: the patients with BI-RADS 5 

score (n = 47). Age, tumor 
size, grade, Ki67 proliferation 
index, status of lymph node 
metastases, margin, necrosis 
and scar were compared 
between groups of patients 
assigned into two groups as; 
group 1: the patients with TN 
(n = 17) and group 2: the 
patients with non-TN (n = 52).

Mammography

All cases were examined with 
a technique using Mammomat 
3000 Nova (Siemens AG, 
Erlangen, Germany) mammog-
raphy. Craniocaudal and me- 
diolateral oblique rojections of 
bilateral breasts were ob- 
tained. Additional spot com-
pression and magnification 
views were obtained neces-
sary cases. Same radiologist 
reviewed mammographic im- 
ages.

Ultrasonography

All sonographic examinations were performed 
with a linear-array transducer 5-12 MHz (LOGIQ 
5A PRO, GE Healthcare, Waukesha, WI, USA) by 
same radiologist with the patient placed in the 
supine or oblique supine position.

Statistical analysis

Statistical analysis was performed using the 
SPSS 18 software program. The numerical vari-
ables were tested with Kolmogorov Smirnov 
test. According to this test all the variables were 
abnormally distributed except age. Student’s 
t-test and Mann-Whitney test were performed 
for the comparison of mean and median val-
ues, respectively. Nominal variables were com-
pared using Pearson’s Chi-square test. 
Statistical significance was defined as a p-val-
ue less than 0.05 (p < 0.05).

Results

The mean age of 69 patients was 54.13 ± 
12.09 years old. Table 1 shown comparison of 
mean age, histopathological features and prog-
nostic factors between groups of BI-RADS 4 
and 5. The mean age of the patients with 
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Table 2. Comparision of morphological features and prognostic factors 
between groups of TN and non-TN

Total TN Non-TN P values
Age N: 69 N: 17 N: 52 0.054

50.47 ± 10.9 57.35 ± 13.03
Tumor size N: 69 N: 17 N: 52 0.091

< 2 7 (41.2%) 12 (23.1%)
2-5 10 (58.8%) 30 (57.7%)
> 5 0 10 (19.2%)

Grade N: 69 N: 17 N: 52 0.008
1 2 (11.8%) 5 (9.6%)
2 3 (17.6%) 31 (59.6%)
3 12 (70.6%) 16 (30.8%)

Ki67 N: 69 N: 17 N: 52 0.002
< 20 4 (23.5%) 35 (67.3%)
> 20 13(76.5%) 17 (32.7%)

LN metastases N: 39 N: 7 N: 32 0.048
Negative 5 (71.4%) 10 (34.5%)
Positive 2 (28.6%) 22 (68.8%)

Margin N: 41 N: 8 N: 33 0.001
Pushing 6 (75%) 4 (12.1%)

Infiltrative  2 (25%) 29 (87.9%)
Necrosis N: 41 N: 8 N: 33 0.001

Positive 5 (62.5%) 3 (9.1%)
Negative 3 (37.5%) 30 (90.9%)

Scar N: 41 N: 8 N: 33 0.134
Positive 2 (25%) 3 (9.1%)
Negative 6 (75%) 30 (90.9%)

BI-RADS 4 score was significantly lower than 
the patients with BI-RADS 5 score (p = 0.027). 
Twenty-two patients had BI-RADS 4 score and 
47 had BI-RADS 5 score. Five of 47 patients 
have BI-RADS 5 score were diagnosed as 
TN-invasive breast carcinoma, while 12 of 22 
patients have BI-RADS 4 score were TN-invasive 
breast carcinoma and this result was signifi-
cantly different (p = 0.001). According to 
BI-RADS scores, histopathological variables 
(tumor size, lymph node metastasis, grade and 
Ki67 score) were not significantly different.

In Table 2, morphological features in addition 
mean age; histopathological features and prog-
nostic factors between groups of TN and non-
TN were compared. Thirty-seven materials were 
modified radical mastectomy (MRM), 28 were 
biopsy and the four were lumpectomy with or 
without axillary lymph node dissection. Of the 
69 invasive ductal carcinomas, 17 cases were 
TN (group 1) and 52 ones were non-TN (group 
2). The Ki67 Proliferation index and histological 
grade (Bloom Richardson) were found to be 

higher (p = 0.019 and 
0.002, respectively) and 
the presence of metastat-
ic lymph nodes was found 
to be lower in TN tumors 
(p = 0.048). Tumor size 
was no significantly differ-
ent between groups (p = 
0.248). The morphologi-
cal properties of 41 of 69 
cases can be also evalu-
ated. Six of 8 TN tumors 
were pushing style instead 
of infiltrative, while 4 of 29 
non-TN were pushing mar-
gin (p = 0.001). In terms of 
central scar: it was 
observed on 2 of 8 TN 
patients and 3 of 33 non-
TN patients (p = 0.134). 

Discussion

In this study, the ratio of 
patients with TN was obvi-
ously more frequent in 
patients with BI-RADS 4, 
although histopathologi-
cal variables of patients 
between BI-RADS 4 and 5 
were not different. 

The largest supporter of this result, as reported 
previously, TN tumors had increased tendency 
to grow with pushing fashion and circumscribed 
borders. It was reported that TN tumors have 
relation with the surrounding tissue invasion 
associated factors such as Epithelial-Mesen- 
chymal transition and Matrix metalloproteinase 
expression [9, 10], although, instead of being 
infiltrating appearance, they have interestingly 
non-infiltrating appearance. Reasons of this 
are not yet understood but in our study we 
found TN tumors have higher proliferation 
capacity than non-TN. This finding is thought 
that in those tumors proliferation is faster than 
invasion. Consistent with this idea, recently 
showed TN tumors had 2.4-fold shorter tumor 
volume doubling time (TVDT) compared to 
ER-positive tumors and Tumors have BI-RADS 3 
score had shorter TVDT than BI-RADS 4 [11].

Scientific tendency towards radiological fea-
tures of breast carcinoma subtypes has been 
increased last years. It has been reported that 
TN breast carcinomas usually presented with a 
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clinicians evaluate patients with BI-RADS 4 
score.
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