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Abstract:  

Objective: To evaluate the capability of ultrasound imaging to detect and guide biopsies of 

mammographically suspicious microcalcifications and to detect the histologic outcomes of the 

lesions. 

Methods: The study was conducted on 30 patients referred to the Radiology Department at 

Alexandria Main University Hospital for assessment of palpable breast lumps or screening 

mammogram with accidentally discovered breast lesions. Each patient was subjected to full 

history taking, clinical examination, laboratory investigations e.g., bleeding time, 

mammography, and ultrasound. Ultrasound guided biopsy was done for the visible ones while 

lesions were not depicted on ultrasound were sent for mammographically guided wire 

localization with surgical excision. 

Results: In 26 cases, there were sonographically visible microcalcifications which were seen 

on the background of associated hypoechoic masses or area of sonographically distorted 

parenchyma. The associated lesions were smaller in size in comparison with the 

corresponding mammographic abnormality in 64%. 

Calcifications were seen as tiny strongly echogenic non shadowing foci. All sonographically 

visible calcific foci were less in their number than in mammogram. 

The larger the cluster size, the more visible sonographically, 100% of clusters equal or more 

than 2 cm long were sonographically visible. 

Conclusion: Targeted ultrasound is an effective method for the characterization of 

microcalcifications. Ultrasound sensitivity for breast density categories III and IV is higher 

than the mammographic sensitivity. Visibility of malignant microcalcifications improves 

when the size of the clustered microcalcifications is greater than 10 mm. 
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1. Introduction 

Breast cancer can be detected by means of two most widely used diagnostic methods, i.e., 

mammogram and ultrasound. 
(1)

 Breast calcifications may be the only detectable sign of early 

breast cancer, and are important finding on the breast mammography. 
(2) 

Microcalcifications 

may be a sign of pre-cancerous changes or early breast cancer.
(3-5) 

It should be categorized 

according to The American College of Radiology Breast Imaging Reporting And Data System 

(ACR-BIRADS) into: (1) Typically benign. (2) Intermediate concern. (3) Higher probability 

of malignancy. 
(6)

 

It is important to analyze the microcalcifications regarding its morphology ,which is the most 

important factor in the differentiation between benign and malignant, the distribution (Diffuse 

or Scattered, Regional, Clustered, Segmental.) and the change over time.  

The suspicious microcalcifications seen on mammogram are needed to be assessed by either 

stereotactic guided biopsy or by surgical excision after mammographically guided wire 

localization. 
(7)  

However ultrasound imaging has an important rule to guide either the biopsy 

or the wire localization prior to the excisional biopsy of the masses, and it is preferable more 

than mammographically guided techniques as the breast is not compressed, the procedure is 

more comfortable and faster, no ionizing radiation is used, additionally, the needle can be 

visible in real time with the ultrasound.  
(7, 8) 

  

In presence of a high-frequency ultrasound, it is currently better to identify sonographic 

calcifications in addition to other associated changes including solid masses, focally dilated 

ducts or intraductal mass. Ultrasound imaging is used successfully to guide the biopsy of such 

lesions. 
(9-11)

 Although it has some critical limitations especially if the microcalcifications are 

isolated without an underlying mass, there are conditions when a percutaneous stereotactic 

biopsy is not accessible or hard to use as lesions in thin breast tissue, close to the chest wall or 

in the axillary tail. That’s why the procedure could be converted to a ultrasound guidance if 

possible.
 (12) 

 

The aim of the work is to evaluate the ability of ultrasound to detect and guide biopsies of 

mammographically suspicious microcalcifications and to reveal the mammographic features 

and histologic outcomes of lesions amenable to sonographically guided biopsy. 

2. Materials and methods:  

The study was conducted on 30 patients referred to the Radiology Department at Alexandria 

Main University Hospital for assessment of sensible breast lumps or screening mammogram 
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with accidentally discovered breast lesions. Each patient was subjected to full history taking, 

clinical examination, laboratory investigation e.g., bleeding time, mammography, and 

ultrasound. Lesions that are visible on ultrasound subsequently underwent ultrasound guided 

percutaneous core biopsy, while lesions that were not depicted on ultrasound were sent for 

mammographically guided wire localization with surgical excision. 

3. Cases: 

              

(a)                                                                          (b) 

Case1: 61y female patient presented by mass sensation. Patholgically Proved to be IDC 

(NOS) grade II 

(a) Ultrasound breast showing hypoechoic mass lesion of BIRADS-V with echogenic foci 

representing the calcific spots (b) Ultrasound image shows the needle targeting the calcific 

area.  

           

(a)                                                                     (b) 

Case2: 51y female patient presented by palpable mass. Pathologically proved to be ILC 

(a) mammogram shows round shape cluster of fine pleomorphic microcalcifications.  

(b) Targeted US shows echogenic microcalcifications within hypoechoic, irregular shape ill-

defined mass with diffuse posterior shadowing.  
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(a)                                                                   (b) 

Case3:54y female patient presented by mass sensation. Pathologically proved to be IDC 

(NOS) grade III  

(a) mammogram shows a sizable dense mass lesion, showing irregular shape with partially 

circumscribed, partially obscured margin, associated with extensive regional fine pleomorphic 

microcalcifications 

(b) Targeted US shows echogenic microcalcifications within heterogenous, mainly 

hypoechoic, irregular shape mass with ill-defined margin and diffuse posterior shadowing. 

 

       

(a)                                                                  (b) 

Case 4: 55y female patient presented by mass sensation. Pathologically proved to be Mixed 

IDC &ILC 

(a) mammogram shows focal asymmetry, associated with segmentally distributed fine 

pleomorphic microcalcifications 

(b) Targeted US shows echogenic microcalcifications within hypoechoic, irregular 

shape ill-defined mass with diffuse posterior shadowing.  
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3. Results: 

Distribution of the studied cases according to ACR: 

According to ACR criteria, most of the patients were identified as ACR II (60.0%), while 7 

patients (23.3%) were identified as ACR I and 5 patients (16.7%) were identified as ACRIII 

(Table 1). 

Table (1): Distribution of the studied cases according to ACR (n = 30) 

 No. % 

ACR   

I 7 23.3 

II 18 60.0 

III 

IV 

5 

0 

16.7 

0 

Distribution of the studied cases according to mammographic abnormalities: 

Of 30 mammographically suspicious microcalcification lesions, 15 lesions (50%) were 

identified as dense mass lesions with suspicious microcalcifications, 8 lesions (26.7%) were 

identified with focal asymmetry with suspicious microcalcifications, and 7 lesions (23.3%) 

were identified with only suspicious microcalcifications.  

Distribution of the studied cases according to the analysis of microcalcifications: 

All cases showed suspicious microcalcifications on mammogram. According to the cluster 

shape, 11 lesions (36.7%) were identified as irregular shape, 11 lesions (36.7%) were 

identified as rounded shape, 5 lesions (16.7%) were identified as oblong shape and 3 lesions 

(10.0%) were identified as linear shape. 

According to the cluster size; 2 lesions (6.7%) were measured as less than 1 cm in its 

maximum dimension in both view, 16 lesions (53.3%) were measured ranging from 1cm till 

less than 2 cm , 4 lesions (13.3%) were measured ranging from 2cm till less than 5 cm, 7 

lesions (23.3%) were measured ranging from 5cm till less than 10 cm and 1 lesion was 

measured as equal or more than 10 cm. 

According to the number of calcific foci per cluster, most of our cases showed more than 20 

calcific foci/cluster. 
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According to morphology of individual microcalcific foci, 26 lesions (86.7%) were identified 

as fine pleomorphic microcalcifications, 3 lesions (10.0%) were identified as amorphous 

microcalcifications and 1 lesion (3.3%) were identified as fine linear microcalcifications. 

According to distribution of microcalcifications, 14 lesions (46.7%) were identified as cluster 

distribution, 7 lesions (23.3%) were identified as regional distribution, 5 lesions (16.7%) were 

identified as ductal distribution and 4 lesions (13.3%) were identified as segmental 

distribution.  

Distribution of the studied cases according to BIRADS: 

All cases showed suspicious features which indicated biopsy. According to BIRADS 

classification, 5 cases (16.7%) were classified as class IVa, 8 cases (26.7%) were classified as 

class IVb, 11 cases (36.7%) were classified as class IVc and 6 cases (20.0%) were classified as 

class V (Table 2). 

All cases classified as BIRADS IVc &V were associated with sonographically visible 

microcalcifications, while 80% of BIRADS IVa lesions were non-visible sonographically. 

Table (2): Distribution of the studied cases according to BIRADS 

(n = 30) 

 No. % 

BIRADS   

Iva 4 13.3 

IVb 9 30.0 

IVc 11 36.7 

V 6 20.0 

Distribution of the studied cases according to type of guided biopsy: 

In 26 cases, there were sonographically visible microcalcifications which were seen on the 

background of associated hypoechoic masses or area of sonographically distorted parenchyma, 

for which ultrasound guided biopy was done. The remaining four cases were sent for wire 

localization and surgical excision (Figure 1).  
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Figure (1):   Distribution of the studied cases according to type of biopsy 

 

 

Factors support the ability of ultrasound to visualize the mammographically detected 

microcalcifications: 

The sonographically visible microcalcifications were seen on the background of associated 

hypoechoic masses or area of distorted parenchyma. The associated lesions were smaller in 

size in comparison with the corresponding mammographic abnormality in 64%. Calcifications 

were seen as tiny strongly echogenic non shadowing foci. All sonographically visible calcific 

foci were less on their number than in mammogram. 

The larger the cluster size, the more visible sonographically, 100% of clusters equal or more 

than 2 cm long were sonographically visible. 

All cases with more than 20 calcific foci/cluster were sonographically visible. All regionally 

or segmentally distributed microcalcifications were sonographically visible. Sonographically 

visible calcifications were more common in invasive cancer than those not seen on 

sonography (92.3% vs 25%, respectively). 

4. Discussion: 

Due to increased awareness among the female population; regarding breast cancer prevention, 

millions of asymptomatic women began to undergo mammography screening each year which 

generated a considerable increase in the diagnosis of non-palpable breast lesions.
 (13)

 

Suspicious breast lesion should be confirmed by utilizing cyto-histological diagnostic tools 

that allow the lowest possible invasiveness.
 
The availability of  variable number of needle and 

biopsy probes enables the retrieval of breast tissue either from stereotactic, US or MRI-

guidance.
 (14) 
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Several factors determine the choice of stereotactic versus US-guidance including equipment 

accessibility, visibility of the lesion and preferences of operator and patient.
 (15)

 

Most of our cases presented by mammographically occult masses (71.4%) were classified as 

ACR III and This in accordance with Azam et al. 
(16)

 who stated that for breast density 

categories III and IV, ultrasound sensitivity was significantly higher than that of  

mammography (p = 0.03).
(16-18)

 

In our study, 71.4% of cases presented only by microcalcifications with no additional findings 

on sonography, and it was used to guide the biopsy, except for two lesions which were 

sonographically invisible and stereotactical guided wire localization and surgical excision was 

done.  

In our study, the mammographic microcalcifications with large group size, large number of 

particles in the group and segmental distribution of the particles were visible by ultrasound.
 
 

Moon et al. said that the visibility of masses on ultrasound was much higher with suspicious 

microcalcifications, especially those larger than 10 mm. 
(17) 

 

In our study, all sonographically visible calcific foci were less in number than in 

mammogram. Mary et al reported 
(18) 

that sonographically visible masses or ducts that contain 

microcalcifications are smaller in size than the corresponding mammographic group. In the 

current study, the number of echogenic foci that was seen on sonography (66.7%) was less 

than the number of calcific particles seen on mammography (100%). 

Microcalcifications; detected on sonograph were more than three times as likely to be invasive 

than other lesions which could not be detected by ultrasound. Yeon et al.
 (19)

 stated that 

microcalcifications detected on US are more frequently associated with invasive cancer than 

those not seen on US.  With the use of state-of-the-art US techniques, therefore, a substantial 

limitation seems to have been overcome. 
(20) 

  

Lesions in our study had to be assessed for visualization of microcalcifications to undergo 

biopsy with sonographic guidance. So, we had to assess microcalcifications in the specimen 

under microscopy and compare them with the postoperative pathological diagnosis if 

available. The detection of microcalcifications under microscopy was in a small number of 

specimens. 

Hatice et al. 
(21)

 reported that for “microcalcification only” breast lesions, the specimen that 

contains calcium would generate an accurate diagnosis in 99% of cases while Cores that 

contain no calcification hardly contribute to the diagnosis on their own. In 87% of cases an 

accurate diagnosis could still have been made even if the targeted calcification had been 

missed. 
(22,23)
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One of the limitation of our study was the way in which calcifications were diagnosed 

histologically; only one pathologist evaluated the histologic specimens. Variable radiological 

studies suggested that double reading obviously improves the sensitivity for the detection of 

microcalcifications. Moreover, in our study, Von Kossa stain; the specific staining method for 

the detection of microcalcifications was not used in the present study. Additionally, 

microcalcifications may get lost during the preparation process as it was mentioned in 

different literatures.  

We recommend further studies to compare sonographically guided biopsy vs stereotactically 

guided biopsy of equal-sized and equivalently categorized BI-RADS lesions; with a larger 

sample size and a randomized trial to verify which method results in less underestimation of 

disease.
(23)

 
 

5. Conclusion: 

Ultrasound guided biopsy is an effective method for the characterization of 

microcalcifications. The ability to define the malignant microcalcifications by ultrasound 

improves when the size of the clustered microcalcifications is greater than 10 mm and seen as 

tiny strongly echogenic non shadowing foci especially those associated with sonographic 

hypoechoic masses.  
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