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Abstract 

Background: Breast density has been reported to be an independent predictor of breast cancer risk. Women with highest 

mammographic breast density may have four to six fold increased risk of developing cancer. 

Aim and Objective:  This study is aimed at evaluating the various forms of breast densities following screening and 

diagnostic mammographic examination. 

Materials and Methods: From December 2010 and November 2012, 200 females had mammographic breast 

examination. Seventy-seven (77) females had routine screening mammography while 123 had diagnostic mammographic 

examination in the department with the General Electric (GE) Alpha-RT machine with model number MGF-

101(manufactured 2010).  

All the subjects had to fill a mammographic form consisting of variables like age, sex, occupation, family history of breast 

cancer, tribe, contraception, parity, and caffeine consumption, history of surgical intervention (lumpectomy, biopsy and/or 

mastectomy), previous mammography and last child birth. MLO and CC views were done for the breast examination though 

additional views were occasionally employed. 

Results: Breast density decreases with increase in age of the female subjects and breast lesions are better detected 

following mammography on fatty or less dense breast. 
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Introduction 

Mammography is a radiographic imaging technique for screening and 

diagnosis of breast pathologies using low energy ionizing radiation in the 

range of 20-35 KV. It has an advantage over ultrasonography and 

magnetic resonance imaging (MRI) techniques due to its reported high 

sensitivity and specificity, non-operator dependence, relative availability 

and affordability [1, 2, 3]. 

Mammographic breast density (MBD) is dependent on the relative 

proportion of radiolucent fat and radio-dense connective and glandular 

tissue. This reflects the tissue composition of the breast [4]. 

Radiologically, dense tissue in the breast indicates stroma and epithelium, 

whereas lucent tissue indicates fat [1, 5]. However changes in the breast 

tissue composition occur with increasing age, with the amount of stroma 

and epithelium decreasing and the amount of fat increasing [1, 6]. 

Mammographic breast density is important in that it affects 

mammographic screening sensitivity [3, 7].  

Breast density has been reported to be an independent predictor of breast 

cancer risk. Women with highest mammographic breast density may have 

four to six fold increased risk of developing breast cancer compared to 

those with less breast density [1]. 

The first qualitative classification of mammographic breast density 

patterns was developed by Wolfe in 1976. He proposed a classification 

scheme for mammograms (xerograms) based on the appearance of the 

parenchyma [8] (See Table 1). Wolfe also suggested that mammographic 

appearance of the breast parenchyma might be useful in appraising a 

predisposition to carcinoma [9]. 

Apart from the renowned Wolfe classification, Tabaralso proposed a 

modification of Wolfe’s classification [7].   
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More recently, other classification methods have become popular most 

likely due to changes in mammographic practices. The American College 

of Radiology (ACR) proposed a modified version of the Wolfe patterns 

for BIRADS classification [10] (See Table 2). 

Categories Breast density/cancer risk 

N1 Mostly fatty tissue with no ducts visible. Essentially normal 

breast and considered low risk. 

P1 Fatty breast with predominant duct in the anterior portion 

occupying up to a quarter of the breast area. Considered low risk  

P2 Breast involutes, with prominent duct patterns of moderate to 

severe degree occupying more than a quarter of the breast. The 

visible duct pattern may occupy the entire breast. High risk 

category. 

DY Breast parenchyma is dense which usually denotes connective 

tissue hyperplasia. Considered as the highest risk pattern. May 

appear homogeneous due to the overall increased density.  

Table 1: Wolfe classification 

BIRADS Category Breast density.  

1 Almost entirely fatty. Glandular tissue less than 25% of the 

breast. 

2 Scattered fibroglandular densities. Glandular tissue 25%-50% 

of the breast. 

3 Heterogeneously dense. Glandular tissue 51%-75% of the 

breast. 

4 Extremely dense.>75% glandular tissue. 

Table 2: showing the modified Wolfe classification 

Materials and Method 

Between December 2010 and November 2012, 77 females had routine 

screening mammography while 123 females had diagnostic 

mammography in the department with the General Electric (GE) Alpha-

RT machine with model number MGF-101 (manufactured 2010). All the 

subjects had to fill a mammographic form consisting of variables like age, 

sex, occupation, family history of breast cancer, tribe, contraception, 

parity, and caffeine consumption, history of surgical intervention 

(lumpectomy, biopsy and/or mastectomy), previous mammography and 

last child birth. MLO and CC views were done for the breast examination 

though additional views were occasionally employed. The images were 

acquired on the special single emulsion mammographic film. These and 

the obtained Biodata were stored in the departmental archive. For this 

study, the mammograms of all the subjects and their filled Biodata were 

retrieved from the departmental archive. The required variables were 

recorded and the retrieved mammograms reported and subsequently 

analyzed using statistical software (SPSS version 17; statistical package 

for social sciences version 17). 

Mammograms from adult females that had screening mammographic 

examination were included for this study while mammograms from 

females less than 40 years of age were excluded. 

Ethical approval for the study was obtained from the Research and Ethical 

committee of UsmanuDanfodiyo University Teaching Hospital Sokoto. 

Analysis began with descriptive statistics (Mean and SD) for quantitative 

data and was followed by inferential statistics (chi square test) to 

determine associations. The results were presented in form of tables. All 

statistical tests were carried out using chi square tests, with level of 

significance set at 0.05. 

Results 

Screening mammographyoutcome 

Demographics: 

Mammograms from seventy-seven (77) adult females who had screening 

mammography were analyzed.  The age range of the subjects was 40-59 

years with a mean age of 45.7 ±5.4. The patients were grouped into 5 

years age strata. There were 40 (51.9%) Hausa, 20 (26%) Yoruba and 17 

(22.1%) Igbo subjects. 

The prevalence of screening mammography within the stated period was 

38.5%. Seventy-seven females had screening mammography out of the 

200 recruited subjects. The minimum age recruited was 40 years. All the 

subjects who had screening mammography had no complaints.  

Breast densities were categorized similar  to that done by the  ACR in to 

four categories; the BIRADS 1 category(entirely fatty) was seen in 32 

subjects (41.6%), BIRADS 2 category (mixed fatty) in 32 subjects 

(41.6%), BIRADS 3 category (mixed glandular) in 6 subjects (7.8%) 

while BIRADS 4 category  in 7 (9.1%) subjects respectively. These are 

shown in Table 3.  

In this study, it was found that age had a statistically significant 

association with breast density with a p value of 0.03. This is shown in 

Table 4. 

The abnormal mammographic findings found in 26 (33.8%) subjects who 

had screening mammography were masses, architectural distortion, 

isolated calcifications and nipple retraction in either or both breasts and 

were observed to have a statistically non-significant association with 

breast density (p=0.32).  

Diagnostic mammography outcome 

Demographics:  

Mammograms from one hundred and twenty three (123) adult females 

who had diagnostic mammography were analyzed.  The age range of the 

subjects was 30-59 years with a mean age of 42.7 ±8.3. The patients were 

grouped into 10 years age strata. There were 105 (85.4%) Hausa, 10 

(8.1%) Yoruba and 8 (6.5%) Igbo subjects. 

The prevalence of diagnostic mammography within the stated period is 

61.5%.  One hundred and twenty-three females had diagnostic 

mammography out of the recruited 200 subjects. The minimum age was 

30 years. 
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Amongst the 123 subjects who had diagnostic mammography, 50 (40.7%) 

had pain in either or both breast as a presenting complaint, 46 (37.4%) 

had lumps in either or both breasts, 16 (13%) were confirmed cases of 

breast cancers in either breast, 7 (5.7%) had bloody nipple discharge in 

either or both breast, 2 (1.6%) had breast swelling in either breast while 

left nipple retraction and right axillary tender mass occurred in 0.8% (one 

case each).  

Breast densities were categorized similar  to that done by the  ACR in to  

four categories; the BIRADS 1 category(entirely fatty) was seen in 54 

subjects (43.9%), BIRADS 2 category (mixed fatty) in 20 subjects 

(16.3%), BIRADS 3 category (mixed glandular) in 14 subjects (11.4%) 

while BIRADS 4 category  in 35 (28.5%) subjects respectively.  

In this study, it was found that age had a statistically significant 

association with breast density with a p value of 0.00. This is shown in 

Table 5. 

The abnormal mammographic findings found in 61 (49.6%) subjects 

following diagnostic mammography were masses, architectural 

distortion, isolated calcifications and nipple retraction in either or both 

breasts and were observed to have a statistically non-significant 

association with breast density (p=0.33).   

Variable BIRADS CATEGORY Frequency N (%) 

Breast Density   

Fatty 1 32 (41.6) 

Mixed Fatty 2 32 (41.6) 

Mixed Glandular 3 6 (7.8) 

Glandular 4 7 (9.1) 

Total  77 (100) 

(The fatty and mixed fatty breast density categories were the most frequent following screening mammography). 

Table 3: shows the various breast density categories of the subjects that had screening mammography. 

  Breast Density 

(Frequency %) 

  Test Statistics 

Variable      

Age Group 

(years) 

Glandular Mixed Glandular Mixed Fatty Fatty X2=19.05a 

 

40-44 5(71.4) 4(66.7) 17(53.1) 7(21.9) df=9 

45-49 2(28.6) 2(33.3) 12(37.5) 11(34.4) pvalue=0.03 

50-54 0(0) 0(0) 1(3.1) 9(28.1)  

55-59 0(0) 0(0) 2(6.3) 5(15.6)  

Total 7(100) 6(100) 32(100) 32(100)  

(A statistically significant relationship was noted between breast density and age with a p value of 0.03). 

Table 4: shows association between mammographic breast density and age of the subjects that had screening mammography. 

  Breast Density 

(Frequency %) 

  Test Statistics 

Variable      

Age Group 

(years) 

Glandular Mixed Glandular Mixed Fatty Fatty X2=126.537a 

 

30-39 32 (91.4) 2 (14.3) 1 (5.0) 1(1.9) df=6 

40-49 2 (5.7) 12 (85.7) 19 (95.0) 24(44.4) pvalue=0.00 

50-59 1(2.9) 0 (0) 0 (0) 29(53.7)  

Total 35 (100) 14 (100) 20 (100) 54 (100)  

(A statistically significant relationship was noted between breast density and age with a p value of 0.00). 

Table 5: Association between Breast density and age of the recruited subjects. 

Discussion 

In this study the highest frequency of screening mammographic 

examination was found in the 40-44years age group. This conformed to 

the study of Kiguliet al [11] in Uganda and Ohlinger et al [12] in Germany.  

In this study most of the study populations were married women which 

conformed to the studies of Okejiet al [13] in South eastern Nigeria and 

Obajimi et al [14] in south western Nigeria where most of the study 

population were married women. This finding differed considerably from 

the study of Kiguliet al [11] in Uganda who had only 10% of their study 

population to be married women and Adejumo et al [15] in Ibadan where 

most of the subjects were single. This variance is probably due to 

differences in cultural practices. 

Most of the subjects in the study population were Hausa’s and invariance 

to the study of Obajimiet al [14] in Ibadan where the Yoruba tribe 

predominated. This is because the study area is predominantly inhabited 

by them.  

Breast density was categorized according to ACR classification as 

glandular, mixed glandular, mixed fatty and fatty. In this study, the fatty 

parenchymal pattern was predominant in 41.6% among those who had 

screening mammography. This is at variance to the predominant mixed 

fatty parenchyma reported by Akinolaet al in their study. This variance 

may be due to the fact that the predominant age population in this study 

was the 40-44 years age group in which involution of the breast glandular 

tissues has commenced.  

The prevalence rate of screening mammography was found to be 38.5% 

in Sokoto within the study period; this is similar to that reported by 

Rachael et al [17] in Lagos Nigeria. This is lower when compared to that 

reported by Awosanya [2] and Akinolaet al [16] both in Lagos, Nigeria. 

This is probably due to availability of the facility before Sokoto and 
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increased awareness of the benefits of breast screening in Lagos. The 

prevalence of diagnostic mammography was found to be 61.5%. This 

agrees with the study of Awosanya [2]. The most frequent presenting 

complaint for those who had diagnostic mammography were breast lumps 

and pain in either or both breasts which were in conformity to the 

aforementioned studies [2, 16]. This is probably due to the same 

geographical location, race and almost similar cultural practices. 

In this study it was found that most of the subjects came for diagnostic 

mammography rather than screening. Seventy-seven subjects had 

screening while 123 subjects had diagnostic mammography. Similar 

findings were also observed by Awosanya [2] and Akinolaet al [16] in 

Lagos, Nigeria. This is most likely from anxiety, lack of awareness of the 

benefits of mammographic screening and cost implication. 

Breast density was categorized according to ACR classification as 

glandular, mixed glandular, mixed fatty and fatty. In this study, the fatty 

parenchymal pattern was predominant in 43.9% among those who had 

diagnostic mammography. This is at variance to the predominant mixed 

fatty parenchyma reported by Akinolaet al [16] in their study. This 

variance may be due to the fact that the predominant age population in 

this study was the 40-49 years age group in which involution of the breast 

glandular tissues has commenced.  

Conclusion 

In this study it was found out that breast density decreases with increase 

in age of the female subjects and breast lesions in form of abnormal 

findings which include masses, architectural distortion and isolated 

calcification were better demonstrated following mammography on fatty 

or less dense breast. 
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