
Asian Archives of Pathology 2013; Vol. 9 No.4, 147-158

Original articles 

Comparison of Histopathology and Mammography 
for breast lesions.  Retrospective study of 250 cases in 

Srinagarind Hospital, Khon Kaen, Thailand. 

Chotiyano A1, Srinakarin J2, Triamwittayanont T1, Wongsiri T1, Koonmee S1.
1Department of Pathology and 2Department of Radiology, Faculty of Medicine, 

Khon Kaen University,Thailand.

Received: 16 July 2013; Accepted: 21 September 2013. 

AbSTRACT
Purpose: To assess the pathologic outcome of BI-RADS mammographic classification and the success of  
stereotactic biopsy for such lesions.
Materials and Methods: A retrospective study of 250 consecutive patients undergoing breast biopsy for  
mammographic abnormalities from January 2004 to December 2008 at the Breast Diagnostic Center, Faculty 
of Medicine of the Srinagarind Hospital was performed to identify biopsies done for indeterminate micro-
calcifications and breast lesions. Specimens showed normal breast tissue, fibroadenosis, fibrocystic changes, 
fibroadenoma, ductal carcinoma in situ, lobular carcinoma in situ, invasive ductal carcinoma, invasive lobular 
carcinoma, tubular carcinoma, mucinous carcinoma, medullary carcinoma and diffuse large B-cell lymphoma. 
They were identified and reviewed by one pathologist. The BI-RADS mammographic classification data was 
compared with histopathological data. Continuous variables were summarized as mean (standard deviation) 
or median (range) as appropriate. Categorical variables were summarized as counts and percentages. Associa-
tions between histological findings and patterns of radiographic characteristics were determined using logistic 
regression analysis.  These associations were reported as odds ratios. Statistical significance was defined as 
a p-value of 0.05 or less.  All statistical analyses were performed using Stata v. 7 (Stata Corp, College Drive, 
Texas, USA).
Results:  From the 424 studied women, the 250 (58.9%) were categorized as BI-RADS category.  Among 
these, 9 malignant lesions were seen in BI-RADS category 0,  5 in BI-RADS category 2,  11 in BI-RADS 
category 3,  52 in BI-RADS category 4, 46 cases in BI-RADS category 5 and 2 cases in BI-RADS category 6. 
Positive predictive value (PPV) of the BI-RADS category 5 criteria in diagnosing breast cancer in the present 
study was 85% (46 of 54 patients). This PPV was compatible with the PPV advocated by the American Cancer 
Research (ACR), which proposed a PPV of at least 95%, and that of other published studies which ranged from 
80-97%.
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InTRoduCTIon
 Evaluation of calcifications in breast lesions 
is a major assessment criterion for breast mam-
mography. The morphology and distribution of the  
calcifications are related to the histology of the  
lesions. Radiologically, calcifications can be divided  
into: benign; intermediate concern; and higher  
probability of malignancy according to the mor-
phology. Different pathological entities may give 
rise to different calcifications. Fibrocystic changes 
may give rise to milk of calcium or teacup type 
calcifications, or small calcifications occurring in a  
cluster1. Fibroadenoma may be associated with large  
popcorn-like calcifications, and sclerosing adenosis 
may have fine, punctuate or granular calcifications 6.  
Fat necrosis may give rise to eggshell calcifica-
tions1. Precursor malignant lesions give rise to  
benign and indeterminate type calcifications, and 
may occasionally be associated with malignant type 
calcifications. For malignant lesions, ductal carci-
noma in situ and invasive ductal carcinoma may 
be associated with large irregular, rod or V shaped, 
pleomorphic or branching type calcifications that 
follow the distribution of the ducts2, 6, 7, 10, 15, 16, 18, 19. 
Furthermore, analysis of the characteristics of the 
calcifications may help to predict the tumour size, 
grade, and invasion.  
     In 1992, the American College of Radiology 
(ACR) formed Breast Imaging Reporting and Data 
system (BI-RADS) to standardize mammographic 
interpretation3. The fourth edition of BI-RADS was 
introduced in 2003 and proposed a BI-RADS system  
for the ultrasound (US)3. Details of the BIRADS 
for mammography and US are as follows: Category  
0: Incomplete assessment, additional imaging  
evaluation and/or prior mammograms for comparison 
are needed. Category 1: Negative, annual screening  
mammogram is recommended. Category 2: Be-
nign finding(s), annual screening mammogram is  

recommended. Category 3: Probable benign finding,  
initial short-interval follow up is suggested.  
Category 4: Suspicious abnormality, biopsy should 
be considered. Category 5: Highly suggestive of 
malignancy, appropriate action should be taken. 
Category 6: Known biopsy-proven malignancy, 
appropriate action should be taken2, 3, 20. BI-RADS 
category was created to format mammographic and 
US interpretation among radiologists, to standardize 
assessment of the findings, to communicate with the 
referring physicians and to recommend appropriate 
care according to imaging findings. 
    The positive predictive value of a biopsy 
positive for malignancy increases from less than 
2% for BI-RADS category 3 mammograms to 23–
30% for category 4 mammograms and to 95% for  
|category 5 mammograms20. Specific mammographic 
findings with the highest positive predictive value of 
malignancy include masses with spiculated margins 
and/or irregular shape, as well as calcifications with 
linear morphology and/or segmental distribution.
 The purposes of the present study were to 
determine the positive predictive value (PPV) of 
mammograms and ultrasonography categorized 
as BI-RADS category 3, and 5 in the diagnosis of 
breast cancer in the present center and to determine 
the correlation between clinical, mammographic and 
ultrasound findings with the pathological diagnosis 
of breast cancer.

MATeRIAlS And MeTHodS
 From January 2004 to December 2008, 424 
women, who underwent screening and diagnostic  
mammogram at the Breast Diagnostic Center,  
Faculty of Medicine, Srinagarind Hospital were 
studied. 174 patients did not have histopathological 
records at Srinagarind Hospital and were excluded 
from the study. Therefore, two hundred and fifty  
patients were enrolled. Clinical information, mam-
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mographic, ultrasound findings and histopathologi-
cal diagnoses were retrospectively reviewed. 
 The interpretation of mammogram findings 
included reports on general tissue features and limits 
of assessment.  For each lesion, clock-face location 
and distance from the nipple were noted. The lesion 
was characterized using BI-RADS mammogram  
descriptors of mass margin; circumscribed, obscured,  
microlobulated, ill-defined/indistinct, or spiculated, 
shape; oval, round, lobular or irregular3, 4, orienta-
tion; parallel or not parallel to the skin, matrix echo-
genicity and homogeneity; anechoic, hypoechoic or 
hyperechoic; homogeneous or heterogeneous and 
attenuation; indifferent, shadowing or enhancement. 
Additionally, any associated findings (e.g. architec-
tural distortion) or axillary lymphadenopathy were 
noted. 
 The needle core biopsy or Bard’s biopsy 
was performed. Pathological diagnosis was obtained 
from pathologic reports from the Department of  
Pathology, Faculty of Medicine and these were com-
pared with mammogram and ultrasound findings. 
 The patients’ data, medical history, breast 
ultrasound findings and histological diagnosis of 
each case were stored in an electronic database and 
compared with the allocated mammogram BI-RADS 
category. Lesions initially diagnosed by core needle 
biopsy as atypia, malignant or having discordant  
imaging and histology underwent surgical excision. 
For discordant and malignant lesions, final histologi-
cal diagnosis was based on excisional biopsy results. 
Unfortunately, mammography was not performed in 
all of our patients and mammography reports were 
not included in our database; therefore, a direct  
comparison of BI-RADS categories of ultrasound 
and mammography was not possible in this study.
 Continuous variables were summarized 
as mean, standard deviation or median range) as  
appropriate. Categorical variables were summa-

rized as counts and percentages. Associations be-
tween histologic findings of malignancy and patients 
or radiographic characteristics were determined  
using logistic regression analysis. These associations 
were reported as odds ratios. Statistical significance 
was defined as a p-value of 0.05 or less. Statistical  
analyses were performed using Stata v. 7 (Stata 
Corp, College Drive, Texas, USA).

ReSulT
 The age of the 250 patients ranged from 13 
to 82 years (mean 48.16 years). The lesions were 
found in the right breast (117 cases) more than the 
left (114 cases) and 19 cases of bilateral lesions.  The 
most common site of the lesion was at the upper 
outer quadrant.
 Mammographic findings showed: mass  
lesion (167 cases, 66.8%), cystic lesion (36 cases, 
14.4%), and dense fibroglandular tissue (47 cases, 
18.8%). The microcalcifications were detected 
in 135 cases (54%) and classified as oval, linear, 
amorphous, branching, popcorn, pleomorphic, tram 
track and scattered (Table 1). The mammographic 
BI-RADS classification was classified and shown as 
following; 35 cases of category 0, 1 case of category 
1, 34 cases of category 2, 52 cases of category 3, 72 
cases of category 4 and 54 cases of category 5 and 
2 cases of category 6. From these 250 specimens 
malignant lesions were found in 9 cases (3.6 %) of 
BI-RADS category 0, 6 cases (2.4%) of category 2, 
11cases (4.4%) of category 3, 52cases (20.8%) of 
category 4, 47 cases (18.8%) of category 5 and 2 
cases (0.8%) of category 6 (Table 2).  
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Table 1 Geographic data and mammographic data findings.

 Geographic data no.
 Age 
 Max 82
 Min 13
 mean 48.16
 SD 11.28
 Marital status 
 Married 180
 Single 44
 Divorced 26
 Site of lesion 
 Right 117
 Left 114
 Both 19
 Mammographic  findings 
 Mass 167
 Well-defined 67
 Ill-defined 100
 Cyst 36
 Dense fibroglandular tissue 47
 Microcalcification 135
 Oval 23
 Linear 8
 Branching 1
 Amorphous 19
 Popcorn 1
 Scattered 44
 Pleomorphic 25
 Tramtrack 2

 The common malignant lesion was invasive 
ductal carcinoma (112 cases, 44.8%), followed by 
ductal carcinoma in situ (14 cases, 5.6%) and inva-
sive lobular carcinoma (4 cases, 1.6%); there were 2 
cases of colloid carcinoma and papillary carcinoma 

and 1 case of tubular carcinoma and diffuse large 
B-cell lymphoma. 
 The common benign lesion was fibrocystic 
change (45 cases, 18%), followed by fibroadenoma 
(21 cases, 8.4%), ductal epithelial hyperplasia (17 
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cases, 6.8%), fibrosis (12 cases, 4.8%), fibroadenosis 
(15 cases, 6%) and unremarkable breast tissue (4 
cases, 1.6%).
  Microcalcifications in invasive ductal carci-
noma were detected  in  59 cases (52.6% of invasive 
ductal carcinoma) and showed scattered shape in 
27 cases, pleomorphic shape 12 cases, amorphous 9 
cases,  rod shape 4 cases, round shape 6 cases and  1 
case of tam-track shape.
 The mammographic findings of invasive 
ductal carcinoma showed mass with microcalcifica-
tions and  architectural distortion in 49 cases (48% 
of invasive ductal carcinoma cases), mass without 
microcalcification 33 cases (32%), dense breast tis-
sue with microcalcification 12 cases (12%), dense 
breast tissue without microcalcification 5 cases (5%) 
and mass with cystic lesion and without microcalci-
fication 3 cases (3%).
 The mammographic findings of fibrocystic 
change showed cystic lesion without microcalcifica-
tion in 11 cases (24.4% of fibrocystic change cases), 
mass without microcalcification 9 cases (20%), 
mass with microcalcifications 8 cases (17.7%), 
dense breast tissue with microcalcifications 6 cases 
(13.3%), dense breast tissue without microcalcifica-

Table 2 Mammographic BI-RADS classification and histologic findings

 bI-RAdS benign Malignant Total
 0 26 9 35
 1 1 0 1
 2 28 6 34
 3  41 11 52
 4 20 52 72
 5 7 47 54
 6 0 2 2
  123 127 250

tion 5 cases (11.1%), mass with cystic lesion and  
microcalcifications 2 cases (4.4%) and mass with 
cystic lesion without microcalcification 1 case 
(2.2%).
 The sensitivity and specificity of mam-
mographic screening of breast cancer compared  
between BI-RADS category 1 (which means that 
the mammogram was negative) and BI-RADS  
category 5 (which means that mammogram results 
were highly suspicious with a 95% chance of breast 
cancer) were 100% of sensitivity but only 11.1% of 
specificity.
 The positive predictive values, prevalence 
of breast cancer and pretest odd ratio of BI-RADS 
category 3 and 5 lesions were as following;  0.21 and 
0.87, 4.4% and 18.8%, 0.046 and 0.23, respectively.  
  There were 7 lesions (2.8%) categorized 
as BI-RADS category 5 but the histologic lesions 
were benign (false positive) (Table 3), while 6 and 9  
lesions previously categorized as BI-RADS category 
2 and 0, respectively,  were malignant lesions (false 
negative) (Table 4 and 5). An example of such cases, 
a 54-year-old woman with mammographic screen-
ing and false positive mammography is shown in 
figure 1.
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Table 3   The mammographic, sonographic findi ngs, microcalcification patterns and histologic findings of  7 
false positive BI-RADS category 5  patients.

	Number	 Side	 Mammographic	and	sonographic	findings	 Microcalcification	 Histologic	findings
 1 Right Heterogeneous fibroglandular densities of  Amorphous Fibrocystic
  and breast tissues of both breasts. No abnormal  calcifications change
  left mass. No architecture retraction is seen.  
   Multiple axillary lymph nodes enlargement.  
 2 Right Heterogeneous fibroglandular densities of  Cluster of rod shaped Fibrocystic
   breast tissues of both breasts. Minimal nipple  microcalcifications change
   retraction. Distortion of fibroglandular tissue.  
 3 Right Extremely dense fibroglandular tissue both  Faint spot Fibrosis
   breasts. Architectural distortion at right breast. microcalcifications  
 4 Left Isodense lobular shaped and microlobulated  No microcalcification Ductal epithelial
   marginal mass. No architectural distortion.   hyperplasia with
   No axillary lymphadenopathy.  focal myxoid 
     degeneration
 5 Right Dense fibroglandular tissue both breasts.  No microcalcification Atypical ductal
   No architectural distortion.  hyperplasia
 6 Left Spiculated mass with nipple retraction.  No microcalcification Fibrocystic change
 7 Left Dense fibroglandular tissue both breasts.  Pleomorphic Ductal epithelial
   No architectural distortion. microcalcifications hyperplasia

Table 4   The mammographic, sonographic findings, microcalcification patterns and histologic findings of  6 
false negative BI-RADS category 2  patients.

 number Side Mammographic	and	ultrasonographic	findings	 Microcalcification	 Histologic	findings
 1 Right Scattered fibroglandular tissue. No mass.  Multiple tramtrack  Invasive ductal
    microcalcifications carcinoma
 2 Both Heterogeneous fibroglandular densities of  No microcalcification Invasive ductal
   breast tissues with cystic lesions of both   carcinoma
   breasts
 3 Right A well-defined margin, round shaped,  No microcalcification Invasive ductal
   hyperdense mass. No architectural distortion.  carcinoma
 4 Left A well-defined margin,  hyperdense mass.  No microcalcification Invasive ductal
   No architectural distortion.  carcinoma
 5 Right Multiple cystic lesions. No microcalcification Invasive ductal 
     carcinoma
 6 Left Scattered fibroglandular tissue. No mass Scattered tiny  Invasive ductal
    microcalcifications carcinoma
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Table 5  The mammographic, sonographic findings, microcalcification patterns and histologic findings of 9 false 
negative BI-RADS category 0  patients.
	Number	 Side	 Mammographic	and	sonographic	findings	 Microcalcification	 Histologic	findings
 1 Right Localized increased density of fibroglandular  No microcalcification Invasive lobular
   tissue. No mass.  carcinoma
 2 Left Heterogeneous fibroglandular densities of  No microcalcification Microinvasive
   breast tissues. No mass.  ductal carcinoma
 3 Right Thickened of skin and subcutaneous layer.  No microcalcification Invasive ductal
   No mass.  carcinoma
 4 Right Asymmetrical breast density. No mass. No microcalcification Invasive ductal 
     carcinoma
 5 Right Small, well-defined, ovoid shaped,  Scattered Invasive ductal
   hypoechoic mass. No architectural distortion.  microcalcification carcinoma
 6 Right Dense fibroglandular tissue both breasts.  No microcalcification Invasive ductal
   No mass.  carcinoma
 7 Left A well-defined margin hypoechoic mass. Popcorn and  Invasive ductal
    eggshell  carcinoma
    microcalcification 
 8 Right Dense breast tissue. No mass. Small round shaped  Invasive ductal
    microcalcification carcinoma
 9 Both Small, multiple cystic lesions. No mass. No microcalcification Invasive ductal 
     carcinoma
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Figure 1 A 54-year-old female, for screening: A; Mammogram findings of the left breast on CC view:  
heterogeneous fibroglandular tissue. No architectural distortion. There is an irregular mass contains 
pleomorphic calcification located at mid part of the left breast and categorized in BI-RADS category 
5 (arrow).  B; Histological findings show an increase in epithelial layer lining which distends the  
terminal ducts and ductules. The epithelial proliferation forms solid masses filling the lumen.  
Individual cell borders are inconspicuous so that the cell mass has a syncytial appearance.  
Nuclear spacing is uneven leading to overcrowding and nuclear overlap in areas and nucleoli 
are inconspicuous. Oval nuclei are arranged parallel to the long axis of the ridge. (40x) and C;  
microcalcifications  present in the lumens. (40x)

A B

C



Comparison of Histopathology and Mammography for breast lesions.
Retrospective study of 250 cases in Srinagarind Hospital, Khon Kaen, Thailand. 

155

dISCuSSIon
 Mammographic detection of calcification 
remains the hallmark of detection of non-palpable 
breast malignancy. In general, calcifications which 
are large (over 0.5 mm. in diameter), smooth, round, 
dense, scattered over a large area, bilateral or as-
sociated with some benign process, are classified 
as benign. Malignant calcifications show scattered, 
pleomorphic or linear morphology. Clustered calci-
fications (5 calcifications in 1 ml of tissue volume) 
are pleomorphic and calcifications /or punctate (tiny 

 Mammogram and ultrasound are recom-
mended adjunctive diagnostic tools for screening 
palpable and non-palpable abnormalities of the 
breast. They are also effective for further mammo-
graphic and clinical evaluation. The predominant  
mammographic finding of breast cancer is the  
presence of mass, typically presented as irregular 
shape, ill-defined or spiculated margin, and some-
times displayed as high density lesion on imaging 
of mammography. Approximately 60% of cases, the 

dots, 1 mm, resembling salt)6. Linear calcifications, 
including branching, are derived from casts of the 
ducts, particularly those with necrotic content.  
Stability over time should be considered: static  
calcifications are considered benign, and new 
or increased calcifications must be viewed with  
suspicion. 
 Heinig J et al.8 reviewed the previous  
studies and showed increased incidence of malignant 
lesion in BI-RADS category (Table 6). 

Table 6   Incidence of malignancy determined by mammography in previous studies and by sonography in 
Heinig J et al. (8) study according to ultrasound breast imaging reporting and data system (BI-RADS) 
category 

Rate(%)	of	malignant	findings	for	BI-RADS	category:
 Reference 1 2 3 4 5

Mammography  studies     
 Lourenzen et al.(12) NA NA 3.5 71 97
 Liberman et al.(13) NA NA NA 34 81
 Mendez et al.(9) NA NA 4 15 79
 Orel et al.(15) NA 0 2 30 97
 Bérubé et al.(4) NA NA 0 4 54
 Mayi-Tsonga et al. (14) NA 3 11 67 92
 Siegmann et al. (18) NA NA 6.3 16.7 85
 Median NA 1.50 4 30 85

Sonography study:  Heinig et al.(8)       NA NA 1.2 17 94
NA; not assessed

mass usually associated with malignant calcification. 
The frequency of lesions categorized in BI-RADS 
category 5 reported in previous studies varied due 
to the prevalence of various cancerous types found 
in each of them. According to Orel et al., the most 
compatible histopathological lesion for breast cancer 
is the presence of mass15, and the mammographic 
hallmark of ductal carcinoma in situ (DCIS) is the 
presence of calcification. The latter finding might 
be the only positive finding in 70-80% of cases.  
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Tan et al. also mentioned that microcalcification was 
the most frequently lesion reported among various 
studies and DCIS was also the common malignancy 
finding10.
 From this study, the positive predictive value 
(PPV) of the BI-RADS category 5 for diagnosing 
breast cancer was 85% (46 of 54 patients). It was 
compatible with at least 95% of PPV, suggested by 
the American Cancer Research (ACR), and also  
supported by others studies, which suggested PPV 
ranges from 80-97% 20. From Tan et al. study10, which 
both mammography and ultrasound techniques  
were used in studying method, PPV was reported as 
84%. So, from these mentioned evidences, suggested  
mammography and ultrasound were useful for  
better prediction of breast cancer, especially in  
highly suspicious lesions. 
 This study showed that 7 patients (2.8%), 
who presented with lesions initially categorized in 
BI-RADS category 5, displayed benign histological 
diagnosis. Fibrocystic change was the predominated 
benign lesion, while the second most common was 
fibroadenoma. The most common mammographic 
and ultrasonographic findings in false positive  
lesions were as following: dense fibroglandular  
tissues, absence of abnormal mass with architectural  
distortion, and even no microcalcification. The  
microcalcification patterns showed amorphous,  
pleomorphic, scattered and rod shape.  
  Although there were 6 and 9 patients  
categorized in BI-RADS category 2 and 0, respec-
tively, malignant lesions were still subsequently 
found from biopsies. Invasive ductal carcinoma 
was the predominant malignant lesion found in 
false negative lesions. From mammographic and 
ultrasonographic results, we found that there was 
also the significant lesion presented in false negative  
group; the dense fibroglandular tissues, in which 
sometimes they were accompanied by abnormal 

mass or microcalcifications. And in microcalcified 
lesions, there were various patterns presented as  
following; scattered, popcorn, eggshell, tram track 
and round-shaped pattern. The most important  
problem of detecting malignant lesions in mam-
mographic and ultrasonographic was the variety of 
tissue densities distributed among breast regions14. 
Other problems were location of lesions, tissue  
background and diagnostic imaging techniques.
 Invasive breast cancers usually associated 
with microcalcifications2, 7, 10, 15, 16, 18, 19. In which the 
lesions appeared as masses containing calcifications, 
detectable on mammogram, indicating the most  
possible diagnosis of breast cancers. In this study, 
we demonstrated pleomorphic calcifications within 
mass and heterogeneity of surrounding tissue, in 
which malignant lesion should be suspected. Benign 
calcifications as the result of fibrocystic change or 
benign proliferative disorders tend to be surrounded 
by hyperechoic tissues. Anyways, in this study, the 
limitation of detecting lesion on ultrasonography 
was affected by various radiologists experience.
 Depending on microcalcification on  
detecting cancerous lesion alone, had relatively low 
chance of detecting false negative; spiculated masses  
were the common feature in breast cancer. The  
ill-defined masses could increase the risk of  
mistaking ones as false negative among cancerous 
lesions. From the mammogram of lower retroglan-
dular region of the breast in which there were more 
adipose tissues deposition than other regions, it  
appeared that false negative results were more likely  
to be reported than true positive ones. So, this  
information suggests that we should be precautious 
about this region by performing mammography on 
each screening examination.
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