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The aim of this study was to identify breast lesions using mammography and ultrasonography and to 
explore the accuracy of diagnosis. Participants included a consecutive sample of 50 female patients 
aged between 20 and 90 years old, all of whom had breast lesions. Of these participants, 40 patients 
were examined by mammography followed by ultrasonography, and 10 patients were examined using 
ultrasonography only, because they were either less than 35 years of age or were pregnant or lactating. 
Data were analyzed using the Statistic Package for Social Science (SPSS), version 25. Our study found 
that the most affected age group, who had breast lesions, was between 40 and 50 years old and that the 
lesions occurred most commonly on the left breast. In addition, the most common malignant breast 
lesion type was grade three invasive ductal carcinoma, and benign lesion type was fibroadenoma. This 
study concluded that mammography is useful in the early detection of breast cancer. However, 
ultrasonography complements mammography and is helpful in scanning women with mammographically 
dense breast tissue. In scanning young female patients, an examination of the breast using both 
mammography and ultrasonography is the key to survival.  
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INTRODUCTION 

Breast cancer is the most common cause of 
cancer death on a global scale and is one of the 
most serious of women’s diseases in the western 
world (Torre et al. 2015).Breast cancer originates 
from breast tissue, most commonly from the inner 
lining of milk ducts or from the lobules that supply 
the ducts with milk. Cancers originating from ducts 

are known as ductal carcinomas; those originating 
from lobules are known as lobular carcinomas 
(Sainsbury et al. 2000). Breast tissue is 
particularly sensitive to developing cancer for 
several reasons. The female hormone, estrogen, 
stimulates breast cell division. This division can 
increase the risk of causing permanent damage to 
DNA (Michor et al. 2004). In most cases, cancer 
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takes many years to develop. Therefore, early, 
sensitive diagnosis of different breast lesions 
should results in a better prognosis. 

Diagnosis breast cancer using noninvasive 
modalities remains a major clinical problem. 
Mammography and ultrasonography are currently 
the most sensitive modalities for evaluating breast 
lesions (Zhi et al. 2007, Chakkarapani  and 
Durairaj 2018). Mammography is considered gold 
standard screening for the early detection of 
breast cancer (Majeed, 2016 , Ahmed et al. 2018) 
.It can help reduce the number of deaths from 
breast cancer among women ages 40 to 70 (Kuhl 
et al 2005., Monticciolo et al 2017). 
Ultrasonography is useful in evaluating palpable 
masses that are not visible in mammography and 
plays a key role in distinguishing between cystic 
and solid lesions, particularly in women with 
dense breast tissue (Benson et al, 2004. Leconte 
et al. 2003, Faguy et al. 2017). The combination 
of ultrasonography and mammography methods 
could improve accuracy in detecting breast 
diseases and could reduce unnecessary biopsies 
(Chakkarapani  and Durairaj., 2018). 

The most important issue to bear in mind is 
that a patient presenting with a breast symptoms 
or abnormalities might have breast cancer. If 
actual diagnoses and treatment of symptoms is 
late, mortality rates due to breast cancer increase. 
The purpose of this study was to evaluate the use 
of mammography and ultrasonography in 
identifying and differentiating between malignant 
and benign breast lesions. 
  
MATERIALS AND METHODS 

Participants 
In this cross-sectional study, 50 female 

patients with breast lesions were enrolled. Their 
ages ranged between 20 and 80 years. Of these 
participants, 40 women had been examined by 
mammography followed by ultrasonography, and 
10 women had been examined by 
ultrasonography only, because they were either 
less than 35 years of age or were pregnant or 
lactating. The study was conducted at Khartoum 
state in the Sudan Center for Breast Tumors from 
January 2020 to March 2020.  

Mammographic technique 
The mammographic machine used in this 

study was the General Electric digital 
mammographic unit. The mammogram was done 
by digital image receptor, and both craniocaudal 
and mediolateral oblique projections with 

compression were obtained. The factors used 
were fixed: (standard) Kv and (auto) mAs. 

Craniocaudal projection: To obtain this 
projection, the patient is in a standing position. 
The image receptor (IR) height is determined by 
lifting the breast to achieve a 90° angle to the 
chest wall. The IR will be at the level of the infra-
mammary crease at its upper limits. The breast is 
pulled forward onto the IR, centrally with the 
nipple in profile. The arm on the side being 
imaged is relaxed, and the shoulder is back out of 
the way. The head is also turned away from the 
side being imaged. Wrinkles and folds on the 
breast should be smoothed out and compression 
applied until taut. The center ray (CR) was 
perpendicular, centered to the base of the breast 
and the chest wall edge of the IR; the CR was not 
movable. The source to image receptor distance 
(SID) was fixed and varies depending on the 
manufacturer. The patient suspends respiration 
while the breast is being imaged. Both breasts 
were imaged separately for comparison. 

Mediolateral oblique projection: 
 This projection allows an evaluation of 

abnormalities in the deep lateral aspect. The 
technical factors and patient position are the same 
as for the craniocaudal projection. The x-ray tube 
and IR remained at right angles to each other. 
The CR was angled at about 45° and enters the 
breast medially, perpendicular to the patient’s 
pectoral muscle. The IR was placed at the level of 
the axilla. Then, we applied compression with the 
breast held away from the chest wall and up, to 
prevent sagging. The Center ray was 
perpendicular, center point to the base of the 
breast and the wall edge of the image receptor. 
There was no need for additional projections. 
Competent radiologists diagnosed the images.  

Sonographic examination 
The ultrasonographic machine used in this 

study was a Toshiba Aplio 400 unit; YOM: 2011; 
Software: V3.00*R002; Options: USHI-A500A, 
USPV-A500A, USDI-A500A. The position of the 
patient was supine oblique, with the ipsilateral arm 
on the examined side lifted onto the head to 
spread the breast. Various scanning methods 
proposed for diagnostic imaging, including 
systemic scanning in the radial and antiradical 
planes, were performed. A palpation dynamic test 
was also performed. 
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Data collection and analysis 
Data collected in this study were obtained 

from the patient history and from radiographic 
examinations, including mammography and 
ultrasonography. The ethics and research 
committee approved the study, and consent forms 
were obtained from all patients prior to the 
procedures. The data analysis was done using 
descriptive statistics with the Statistic Package for 
Social Science (SPSS Inc., Chicago, IL, USA) 
computer package version 25. 
 
RESULTS AND DISCUSSION 

In this study, the most affected age group who 
are most likely to have breast lesions was 40–50 
years (34%), as shown in Table 1. We found that 
only 6 (12%) patients had had previous checkups 
with mammograms, while 44 (88%) patients had 
not had previous mammograms, as shown in 
Table 2. Eight patients (16%) had a positive family 
history of breast cancer (Table 3). Of these 
women, four patients (8%) were found to have 
malignant lesions, while the other four had normal 
breast tissue. The study found that 42 patients 
(84%) had no family history of breast cancer 
(Table2).  

Table I: Distribution of study group age 
 

Age Group Number Percent 

20–30 7 14.0% 

30–40 12 24.0% 

40–50 17 34.0% 

50–60 5 10.0% 

60–70 4 8.0% 

70–80 4 8.0% 

80–90 1 2.0% 

Total 50 100.0% 

 
Table 2: Population descriptive statistics 

 Number Percent 

Marital state   

Married 42 84.0% 

Single 6 12.0% 

Divorced 1 2.0% 

Widowed 1 2.0% 

Previous imaging 
 performed 

Yes 6 12.0% 

No 44 88.0% 

Family history of 
 breast cancer 

  

Yes 8 16.0% 

No 42 84.0% 

Lactating or non-lactating 

Lactating 4 8.0% 

Non-lactating 46 92.0% 

Taking oral contraceptives 

Yes 2 4.0% 

No 48 96.0% 

Breast affected 

Left 26 52.0% 

Right 19 38.0% 

Both 4 8.0% 

Neither 1 2.0% 

Nipple discharge 

Yes 5 10.0% 

No 45 90.0% 

Of these women, 21 (50%) were found to have 
malignant lesions. 

Our results also showed that 26 (56%) patient 
complaints were in the left breast, while 19 (38%) 
patient complaints were in the right breast, as 
shown in Table 2. This result indicates that the 
breast most affected by lesions is the left breast. 
This result, however, differs from the study by 
Nwadike and Eze,Nwadike UI, Eze CU, Agwuna K 
and Mouka C (Nwadike et al. 2017) which showed 
that the right breast was predominantly affected. 

Features that characterized malignant lesions 
in ultrasonography included being irregular (56%), 
being lobular (14%), having ill-defined margins 
(22%), being hypo-echoic (80%) and having 
speculated margins (38%), as shown in Tables 3, 
4 and 5. Features that characterized benign 
lesions in ultrasonography were roundness (18%), 
an oval shape (12%), being hyper-echoic (10%), 
being iso-echoic (8%) or having mixed 
echogenicity (2%), and being circumscribed 
(28%), as also shown in Tables 3, 4 and 5. As 
seen in Table 6, most lesions (80%) showed no 
calcification on ultrasonography. These findings 
are in line with previous studies. (Rahbar et al. 
1999, Murad et al. 2004, Stavros et al. 1995) 

 
Table3: Lesion patterns in ultrasonography 

Lesion shape Number Percent 

Round 9 18.0% 

Oval 6 12.0% 

Lobular 7 14.0% 

Irregular 28 56.0% 

Total 50 100.0% 

 
Table 4: Lesion echogenicity in 

ultrasonography 
 

Lesion echogenicity Number Percent 

Hyper-echoic 5 10.0% 

Hypo-echoic 40 80.0% 

Iso-echoic 4 8.0% 

Mixed echogenicity 1 2.0% 

Total 50 100.0 
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Table 5: Lesion margins in ultrasonography 
 

Lesion margin Number Percent 

Circumscribed 14 28.0% 

Obscured 1 2.0% 

Microlobulated 2 4.0% 

Indistinct and  
ill –defined 

11 22.0% 

Speculated 19 38.0% 

Lobulated 1 2.0% 

Angular 2 4.0% 

Total 50 100.0% 

 
 

Table 6: Lesion calcification in 
ultrasonography 

Lesion 
 calcification 

Number Percent 

Micro 10 20.0% 

None 40 80.0% 

Total 50 100.0% 

 
Features that characterized malignant lesions 

in mammography included an irregular shape 
(56%), high density (85%) and being speculated 
(42%) or indistinct (14%), as shown in Tables 7,8 
and 9. Table 10 demonstrates that most of the 
malignant lesions had micro-calcifications (26%). 
Features that characterized benign lesions in 
mammography included round or oval shapes 
(2%), having low density (2%),being 
circumscribed, being well-circumscribed (10%), 
indistinctness (14%),being partially 
circumscribed/partially obscured with angular 
margins (2%), as shown in Tables 6, 7 and 8. 
These findings are consistent with features that 
distinguished benign from malignant lesions in 
mammography in previous studies (Jackson., 
2004, Tamaki et al. 2011, Bandyopadhyay., 2011) 
 

Table 7: Lesion shapes in mammography 

Lesion shape Number Percent 

Round 6 12.0% 

Oval 6 12.0% 

Irregular 28 56.0% 

None 10 20.0% 

Total 50 100.0% 

 
Table 8|: Lesion density in mammography 

Lesion density Number Percent 

Low 1 2.0% 

High 29 58.0% 

Equal 10 20.0% 

None 10 20.0% 

Total 50 100.0% 

 

Table 9: Lesion margins in mammogram 
 

Lesion margin Number Percent 

Circumscribed 5 10.0% 

Well-circumscribed 5 10.0% 

Indistinct 7 14.0% 

Speculated 21 42.0% 

Partially circumscribed/ 
Partially Obscured 

1 2.0% 

Angular 1 2.0% 

None 10 20.0% 

Total 50 100.0% 

 
In a case study of a 75-year-old female 

complainant of bilateral breast lumps (Figure 1), 
mammography shows the right inner central 
portion to be ill-defined, with a high-density 
malignant-looking lesion with micro calcification as 
well as the left upper inner quadrant speculated, 
with a highly dense, malignant-looking lesion. 
Ultrasonography showed a right 12 o’clock 
irregular, hypo-echoic, malignant-looking lesion 
with micro calcification and a left 11 o’clock 
irregular, hypo-echoic, malignant-looking lesion. 
These are signs of a malignant breast lesion. 
 
Table 10: Lesion calcification in mammogram 
 

Lesion calcification Number Percent 

Macro 2 4.0% 

Micro 13 26.0% 

No 35 70.0% 

Total 50 100.0% 

 
Table 11: BI-RADS grading of lesions 
 

BI-RADS Number Percent 

I 1 2.0% 

II 10 20.0% 

III 6 12.0% 

IV 20 40.0% 

V 13 26.0% 

Total 50 100.0% 
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Figure 1: Mammogram and ultrasound of a 75-
year-old woman complaining of bilateral 
breast lumps. 
 A: Right breast mammogram with craniocaudal 
projection; B: Left breast mammogram with 
craniocaudal projection; C: Right breast mammogram 
with mediolateral oblique projection; D: Left breast 
mammogram with mediolateral oblique projection; E: 
Right breast ultrasonography; F: Left breast 
ultrasonography. 

The BI-RADS classification identified on the 
mammograms of the breast lesions is shown in 
Table12.Among our participants, groups 
represented by classes I, I and III might be 
considered free from invasive breast lesions. 
Using the BI-RADS grading system, classes IV 
and V, with a total number of 33 (66%) patients, 
represented the group with possible malignant 
lesions. 

In histopathology results of the core biopsies 
in the study, 26 (52%) had a positive (malignant) 
core result, while only eight (16%) patients had a 

negative (benign) core result, as shown in Table 
13. Most patients were diagnosed with grade 3 
invasive ductal carcinoma (21 of 50, [46%]) and 
with fibro adenoma (13 of 50 [26%]), as shown in 
Table 13 
 
 
Table 12: Histopathology results of core 
biopsies 

Histopathology result Number Percent 

Malignant 26 52.0% 

Benign 8 16.0% 

None 16 32.0% 

Total 50 100.0% 

 
Table 13: Final diagnosis of breast lesions 

 
Final diagnosis Number Percent 

Fibroadenoma 13 26.0% 

Grade 2 Atypical 
Ductal Hyperplasia 

1 2.0% 

Grade 3 Invasive 
Ductal Carcinoma 

21 42.0% 

Suspicious Cyst 1 2.0% 

Phyllodes Tumor 1 2.0% 

Epithelial Hyperplasia 1 2.0% 

Chronic Mastitis 1 2.0% 

Mastitis 2 4.0% 

Atypical Ductal 
Hyperplasia 

1 2.0% 

Fibrocyst 3 6.0% 

Grade 1 Phyllodes 
Tumor 

1 2.0% 

Intracystic Papillary 
Carcinoma 

1 2.0% 

Hematoma 1 2.0% 

Grade 2 Invasive 
 Ductal Carcinoma 

2 4.0% 

Total 50 100.0% 

 
It is worth noting that the sensitivity of a 

mammogram is lower than that of ultrasonography 
in scanning dense breast tissue or in lactating or 
pregnant women; therefore, ultrasonography can 
be a valuable tool. This corresponds with 
conclusions of previous studies (Crystal et al. 
2003, Thigpen et al. 2018, Devolli-Disha et al. 
2009).  
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Figure 2: Mammogram and ultrasound of 20-
year-old woman complaining of a right breast 
lump for four years. 
A: Right breast mammogram with craniocaudal 
projection; B: Left breast mammogram with 
craniocaudal projection; C: Right breast mammogram 
with mediolateral oblique projection; D: Left breast 
mammogram with mediolateral oblique projection; E: 
Right breast ultrasonography. 

Figure 2 represents mammogram and 
ultrasound images of a young woman, 20 years 
old, who complained of a right breast lump for four 
years. Mammography shows the right upper inner 
quadrant to be partially defined/partially obscured, 
with equal density and a mild irregular suspicious 
lesion and left normal dense breast tissue 
according with the patient’s age. Ultrasonography 
shows right 12 o’clock irregular, hypo-echoic 
suspicious lesion. Histopathology results reveal a 
benign lobular fibroadenoma lesion. 

Our findings suggest that ultrasonography is a 
useful tool for identifying breast lesions in young 
women and can also be used as an aid in cyst 
aspiration, core biopsy procedures or abscess 
drainage. 

CONCLUSION 
This study concluded that breast lesions 

occurred most commonly in the age group 40–50 
years. Lesions occurred more commonly in the 
left breast than in the right.The most speared 
malignant lesion type was grade three invasive 

ductal carcinoma and the most common benign 
lesion was a fibroadenoma.Mammography is 
useful in the early detection of breast cancer, but 
it is not helpful in dense breast tissue. 
Ultrasonography is complementary to 
mammography and is helpful in scanning women 
with mammographically dense breast tissue as 
well as in scanning young female patients who 
cannot do a mammographic exam. 
Ultrasonography offers information in addition to 
that of biopsies of all lesions detected 
mammographically. Assessments with x-ray 
mammography and ultrasonography are the key 
to survival. 
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