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Abstract: Early diagnosis and treatment achieved through Mammographic screening plays a key role in the reduction of 

breast related morbidities and mortalities in middle and low income countries. This study highlights the spectrum of digital 

mammography findings in a tertiary health institution in Ado-Ekiti, South western Nigeria. A cross-sectional descriptive study 

of clients who presented for digital mammography at a newly equipped hospital was conducted within a year. The 

mammograms were reviewed by two radiologists and overall imaging findings were classified using the American College of 

Radiology Breast Imaging Reporting and Data System (ACR-BIRADS). Data analysis was done using SPSS version 20.0. A 

total of 154 clients with age range of 37 to 85 years (mean age of 51± 9.6years) underwent mammography during the study 

period. There was one male and 153 females out of which 69(45.1%) were postmenopausal while 84(54.9%) were 

premenopausal. Major clinical indications for mammography included routine breast cancer screening (N= 59, 38.3%), breast 

lump (N= 43, 27.9%) and breast pain (N=34, 22.1%). Mammograms were normal in 37(24.0%), inconclusive in 51(33.1%) 

and abnormal in 66(42.9%) clients. Abnormal mammographic findings included various forms of calcifications (N=56, 

36.4%), breast opacities/masses (N=42, 27.3%), axillary lymphadenopathy (N=14, 9.0%), focal glandular asymmetry (N=10, 

6.5%) and architectural distortion (N=6, 3.9%). About 55(35.7%) patients underwent additional imaging with ultrasonography, 

out of which 32(58.2%) had positive sonographic findings. The use of ultrasonography for additional imaging in cases of 

inconclusive mammograms improves the diagnostic yield. A greater proportion of the clients had mammography done for 

diagnostic reasons rather than screening purposes. Hence there is the need for increased awareness of screening mammography 

among the women in resource constrained settings. 
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1. Introduction 

Radiological examination of the breast is established as an 

essential part of the modern multidisciplinary approach to 

effective investigation and management of breast diseases [1] 

Breast imaging has evolved with technological advancement 

over the years. Magnetic resonance imaging (MRI), Digital 

mammography, breast tomosynthesis, automated breast 

ultrasound scan, and shear wave elastography play key roles 

in breast imaging in the developed nations. [2-5] On the 

contrary, in the developing nations such sophisticated 

imaging equipment is not readily available due to resource 

constraints. Studies have reported that benign breast diseases 

are commoner than their malignant counterpart worldwide. 

[6-8] Mammography is an important radiological imaging 

modality for screening and diagnostic appraisal of breast 

diseases. Early diagnosis and treatment achieved through 

Mammographic screening plays a key role in the reduction of 

breast related morbidities and mortalities in middle and low 
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income countries. However, mammography is not 

recommended for routine use among women below the age 

of 40 years [9]; also the sensitivity is reduced in those with 

mammographically dense breasts[5, 10]. In such instances 

conventional breast ultrasound is utilized as an alternative or 

adjunct imaging modality due to its availability. Digital 

mammography has documented advantage over the analogue 

(film screen) mammography in terms of the image quality 

and diagnostic accuracy [11, 12] but it is currently available 

in few centers in Nigeria. This study highlights the spectrum 

of imaging findings and the role of digital mammography in 

the diagnostic evaluation of breast diseases at a newly 

equipped tertiary health institution in south western Nigeria. 

2. Subjects and Methods 

A cross-sectional descriptive study was conducted from 

February 2014 to January 2015 at Ekiti State University 

Teaching Hospital, Ado-Ekiti, South western Nigeria. The 

study was approved by the hospital ethics and research 

committee. The study population consisted of consecutive 

patients that came for screening and diagnostic mammography 

in the breast imaging unit of our health facility. 

Relevant baseline information was obtained and procedure 

was explained to the client. Mammographic images of the 

breasts were acquired with a General Electric (GE) digital 

mammogram machine using two standard views {Cranio-

Caudal (CC) and Mediolateral Oblique (MLO)}. Additional 

views such as spot compression and magnification views 

were added where necessary. The mammograms were 

evaluated by two trained radiologists at the computer 

workstation. The mammographic breast density pattern was 

noted. Mammographic abnormalities such as circumscribed 

opacities, calcifications, architectural distortion, parenchymal 

asymmetry and axillary lymphadenopathy were also 

documented when present. Mammographic breast density 

pattern were classified and overall imaging findings were 

categorized using the American College of Radiology 

BIRADS classification. Mammographic breast density 

pattern classification is as follows: BIRADS 1: Almost 

entirely fatty pattern; BIRADS 2: Scattered fibroglandular 

pattern; BIRADS 3: Heterogeneously dense pattern and 

BIRADS 4: Extremely dense pattern. 

The assessment categories of mammographic findings are 

as follows: BIRADS 0: Inconclusive study; BIRADS 1: 

Normal study, BIRADS 2: Benign findings, BIRADS 3: 

Probably benign findings; BIRADS 4: Suspicious lesion, 

BIRADS 5: Highly suspicious lesion and BIRADS 6: Biopsy 

proven malignancy. 

Breast ultrasound scan was done for patients that needed 

additional imaging evaluation using the linear 7.5 –10 MHz 

transducer of a Mindray DCN-2 ultrasound scanner. The data 

was collated and analyzed using the Statistical Package for 

Social Sciences (SPSS) version 20 software. Analysis was 

done on a univariate level with socio-demographic and other 

relevant variables presented in frequencies and proportions 

using tables. 

3. Results 

Between February 2014 and January 2015 a total of 154 

digital mammograms were done at our centre. The age range 

of participants was 37 to 85 years with a mean age of 51± 

9.6years. Majority were within age group 40 - 49 years 

(N=78, 50.6%) while participants aged 80 years and above 

were few (Table 1). There were 153 females and one male. 

Among the females, 69(45.1%) were postmenopausal while 

84(54.9%) were premenopausal. 

Table 1. Age distribution of patients. 

Age group Frequency Percent (%) 

<40 4 2.6 

40-49 78 50.6 

50-59 43 27.9 

60-69 22 14.3 

70-79 4 2.6 

>80 3 1.9 

Total 154 100.0 

About 59 (38.3%) participants presented for routine 

mammography screening for breast cancer while the 

remaining 95(61.7%) presented for diagnostic mammography 

on account of various breast related complaints (Table 2). 

The most common clinical indication for diagnostic 

mammography was breast lump (N= 43, 27.9%), followed by 

breast pain (N=34, 22.1%). 

Table 2. Clinical Indications for mammography. 

Clinical Indications for 

mammography 
Frequency (N=154) Percentages 

Routine check 59 38.3 

Breast lump 43 27.9 

Breast pain 34 22.1 

Post mastectomy 5 3.2 

Nipple discharge 4 2.6 

Axillary lymphadenopathy 4 2.6 

Post excisional biopsy 2 1.3 

Breast lump and nipple discharge 2 1.3 

Nipple ulceration 1 0.6 

Table 3. Menstrual status and breast parenchymal pattern of the patients. 

 Frequency (N=154) percentage 

Breast parenchymal density 

pattern 
  

(BIRADS 1)Almost entirely fatty 54 35.1 

(BIRADS 2) Scattered 

fibroglandular tissue  
17 11.0 

(BIRADS 3) Heterogeneously 

dense 
72 46.8 

(BIRADS 4) Extremely dense 11 7.1 

Menstrual status   

Postmenopausal 69 44.8 

Premenopausal 84 54.5 

Not applicable (Male) 1 0.6 

The predominant breast parenchymal pattern (Table 3) was 

the heterogeneously dense (BIRADS 3) pattern (N=72, 

46.8%) and this was closely followed by the almost entirely 

fatty pattern (N=54, 35.1%). Mammograms were normal in 

37(24.0%), inconclusive in 51(33.1%) and abnormal findings 
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were seen in 66(42.9%) clients. Various forms of 

calcifications (micro-calcifications, macro-calcifications, 

parasitic, arterial and ductal calcifications) accounted for the 

highest number of abnormal mammographic findings (N=56, 

36.4%) followed by circumscribed breast opacities/masses 

(N=42, 27.3%). Other abnormal mammographic findings 

included axillary lymphadenopathy (N=14, 9.0%), focal 

glandular asymmetry (N=10, 6.5%) and architectural 

distortion (N=6, 3.9%) (Table 4). 

Table 4. Abnormal Mammographic findings. 

Abnormal findings Right breast Left breast Bilateral 

Calcifications    

Macro-calcifications 7 (4.5) 7 (4.5) 8 (5.2) 

Micro-calcifications 5 (3.2) 6 (2.5) 3 (1.9) 

Parasitic calcifications 5 (3.2) 7 (4.5) 3 (1.9) 

Arterial calcifications --- 2 (1.3) 2 (1.3) 

Ductal calcifications 1 (0.6) --- --- 

Breast opacity /mass    

Irregular /spiculated /angular 

margins 
11 (7.1) 13 (8.4) 2 (1.3) 

Rounded/well defined margins 5 (3.2) 8 (5.2) 3 (1.9) 

Axillary lymphadenopathy 9 (5.8) 4 (2.6) 1 (0.6) 

Focal glandular asymmetry 2 (1.3) 7 (4.5) 1 (0.6) 

Architectural distortion 2 (1.3) 4 (2.6) --- 

The final BIRADS category based on overall 

mammographic features is shown in Table 5; BIRADS 0 

(Inconclusive, requires additional imaging) was seen in 

51(33.1%) cases followed by BIRADS 1(Normal study) in 

37(24%) cases. (Table 5) 

Table 5. Mammographic diagnosis and BIRADS classification. 

BIRADS Category Frequency (N=154) Percentage (%) 

0 (Inconclusive study) 51 33.1 

1 (Normal study) 37 24.0 

2 (Benign findings) 24 15.6 

3 (Probably benign findings) 12 7.8 

4 (Suspicious findings) 25 16.2 

5 (Highly suspicious findings) 5 3.2 

About 55(35.7%) patients had additional imaging using 

breast ultrasonography, out of which 23(41.8%) had had 

normal findings. The most common abnormal 

ultrasonography finding among the remaining 32 (58.2%) 

patients was breast cyst/fibrocystic disease (Table 6). 

Table 6. Ultrasonography findings among patients who had additional 

imaging done. 

Ultrasound findings Frequency (N=55) Percentage 

Breast cysts/fibrocystic disease 12 21.8 

Suspicious breast mass 7 12.7 

Ductal ectasia 6 10.9 

Mitotic breast mass 3 5.5 

Intraductal masses 2 3.6 

Fibroadenoma 1 1.8 

Axillary lymphadenopathy 6 10.9 

Normal 23 41.8 

4. Discussion 

Breast imaging with mammography is still in its first 

decade in most parts of Nigeria. Some studies have reported 

on the mammographic findings in different parts of the 

country [1, 2, 13-19]. About half of the participants in this 

study were within the age group 40–49 years. Some studies 

within [2, 18] and outside Nigeria [20, 21] also revealed that 

a greater percentage of women presenting for mammography 

fall within this age group. This is may be due to the fact that 

baseline routine mammographic evaluation commences by 

the fifth decade of life [2]. 

Mammography is mainly a women’s imaging procedure, 

notwithstanding, a male client had mammographic evaluation 

in this study on account of breast related complaints. 

Similarly, few males were reported to have undergone 

diagnostic mammography in some parts of Nigeria [2, 14] in 

contrast to most other studies that had only female 

participants [1, 13, 16, 17, 19]. This underscores the fact that 

breast diseases are not exclusive to females, though the 

incidence of breast cancer in males is very low. 

The burden of breast cancer is significant in developing 

countries. Reasons adduced for that include poor knowledge 

of breast cancer risk factors, signs and symptoms [22, 23]; 

lack of awareness coupled with poor attitude to preventive 

practice [24-28] and late presentation at an advanced stage of 

the disease [29, 30]. Lack of effective national screening 

programmes against a backdrop of poor socioeconomic status 

also contribute to the breast cancer burden in resource 

constrained settings. Within the first year of utilization of 

mammography at our newly equipped centre, majority of the 

clients presented for mammography on account of various 

breast related complaints while only 38.3% presented for 

routine breast cancer screening. A similar pattern was 

observed by Danfulani et al [1] in the Northern part of 

Nigeria. This reflects the need for awareness creation among 

women in our environment in order to encourage 

participation in screening mammography. Early detection 

will engender a much desired reduction in breast cancer 

related morbidities and mortalities which is often associated 

with late presentation in the developing nations. Breast lumps 

accounted for the highest clinical indication for diagnostic 

mammography followed by breast pain. Comparing with 

previous local studies, this is similar to findings by Akande et 

al [2] in Ilorin and Akinola et al [17] in Lagos but in contrast 

to findings by Danfulani et al [1] in Sokoto and Ebubedike et 

al [19] in Anambra where breast pain was the most common 

indication for diagnostic mammography. 

Mammographic abnormalities were detected in 42.9% of the 

study participants. Most of the patients who presented for 

diagnostic mammography were found to have more of benign 

breast diseases than breast cancers in keeping with findings in 

other parts of the country [1, 2, 17, 19] The predominant 

abnormal mammographic findings were breast calcifications 

(macro-calcifications, micro-calcifications, parasitic, arterial 

and ductal calcifications) and breast masses /circumscribed 

opacities. Calcifications can be associated with benign or 
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malignant lesions. Majority of the calcifications were benign 

macrocalcifications in keeping with some other studies done in 

Nigeria [19]. About 14(9.1%) of the participants had 

mammographically detected suspicious microcalcifications 

which often raises concerns about early features of breast 

cancer. Mammography is highly sensitive for early detection 

of cancer and remains the goal standard in breast cancer 

screening [31]. However, mammographic sensitivity in cancer 

detection is reduced in dense breasts which is a reflection of 

the amount of radiographic dense epithelium and stroma in the 

breast [32] Digital mammography improves the detection of 

cancer in younger women but is associated with higher costs 

compared to film mammography. In a study of over 40,000 

women, the accuracy of digital mammography was 

significantly higher than that of film mammography for 

women under 50 years old, pre- and peri-menopausal women 

and those with heterogeneously dense or extremely dense 

breasts on mammography [12]. The predominant 

mammographic breast parenchymal density pattern in this 

study was the heterogeneously dense (46.8%) pattern 

(BIRADS 3) this was closely followed by the almost entirely 

fatty breast (35.1%) parenchymal pattern (BIRADS 1). This is 

similar to the predominant breast parenchymal density pattern 

in Ebubedike et al [19] study. On the contrary, Pak et al [33], 

Akinola et al [17] and Akande et al [2] studies had 

predominant scattered fibroglandular pattern (BIRADS 2) 

while Obajimi et al [34] had almost entirely fatty pattern 

(BIRADS 1) predominance. Heterogeneously dense and 

extremely dense breast parenchymal patterns can obscure a 

lesion and thus reduce the sensitivity of the mammographic 

examination [5]. Also, mammographic breast density has been 

linked with increased breast cancer risk [10]. In such instances, 

additional imaging is recommended and conventional breast 

ultrasonography is the readily available complementary 

imaging modality at our centre. About 58.2% of the clients in 

this study who had additional imaging with ultrasonography 

done on account of inconclusive mammograms (BIRADS 0) 

had positive findings which were mainly breast 

cysts/fibrocystic disease. This shows that the use of 

conventional ultrasonography in patients with inconclusive 

mammograms improves the radiodiagnostic yield in resource 

limited settings where other sophisticated breast imaging 

equipment is not readily available. Breast masses can be 

subjected to further diagnostic evaluations to determine the 

nature of the lesion. An ultrasound-guided fine needle 

aspiration and cytology (FNAC), or histology following core 

needle biopsy or surgical biopsy will usually confirm the 

diagnosis of the breast lesion [35]. Further studies correlating 

the digital mammography features of circumscribed breast 

opacities with fine needle aspiration cytology and or histology 

findings can be done in our environment. 

5. Conclusion 

A greater proportion of the patients in this study underwent 

mammography on account of various breast related complaints 

as opposed to routine screening for breast cancer. Hence there 

is the need for increased awareness of screening 

mammography among the women in resource constrained 

settings. The use of ultrasonography for additional imaging in 

cases of inconclusive mammograms improves the diagnostic 

yield and should be recommended in settings where more 

sophisticated breast imaging equipment is not available. 
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