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Introduction: Mammography is the method of choice for diagnosing breast cancer; however, its perfor- 

mance in breasts with dense tissues decreases. The present study aimed to establish the value of mam- 

mography and ultrasound for breast cancer screening in women with dense glandular tissues. 

 
Methodology: A cross-sectional study was carried out, which included, for convenience, 97 consecutive 

cases of women with dense glandular tissue on mammography, to which a complementary 

ultrasound study was performed, attended between 01-01-2017 and 12-31-2019 in the Imaging 

service. Teodoro Maldonado Carbo Hospital. Those who had a study of breast lesions by biopsy and 

pathology were in- cluded. For method analysis, sensitivity, specificity, positive and negative predictive 

values, positive and negative likelihood ratios, and the percentage of tests correctly performed were 

calculated. 

 

Results: The prevalence of breast cancer in the sample was 95%. For the mammographic BI-RADS, the 

diagnostic yield was DC 12.37%, S 7.61%, E 98.13%, PPV 98.68%, NPV 5.56%, CPP NV, and CPN 

0.92. For 

the ultrasound BI-RADS, it was DC 43.30%, S 41.30%, E 80%, PPV 97.44, NPV 6.90%, CPP 2.07, and 
CPN 

0.73. The sonographer's criteria were DC 86.60%, S 91.30%, E 8.00%, PPV 94.38, NPV 5.56%, CPP 

0.91, and CPN NV. 

 
Conclusion: Mammography had poor performance. In ultrasound, the use of BIRADS improves 

perfor- mance. The criterion issued by an experienced sonographer achieves the best performance for 

diagnos- ing breast malignancy in women with dense fibroglandular tissue. 
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Introduction 
Breast cancer is the leading cause of death for women worldwide [1]. Adequate access to 

breast cancer imaging screening is the first step on the diagnostic pathway to decrease mor- 

tality from this disease. Early diagnosis is essential for treatment and prognosis, as patients 

with smaller primary cancers at diagnosis have a significantly higher survival rate and a lower 

chance of dying from cancer [2]. Early detection of breast cancer and accurate assessment 

of 
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lesions have become the goals of several imaging modalities, which are currently the most 

valuable tools for breast cancer screening. 

Mammography has long been considered the gold standard for screening and early de- 

tection of breast cancer; however, this is not always the case, as it is imperfect, particularly for 

women with dense breasts. Breast density refers to the relative amounts of fat and glandular 

tissue in the breast. The range in density from nearly all fat to nearly all glandular tissue affects 

the mammographic appearance of the breast [3]. Mammography is a diagnostic imaging mo- 

dality that uses ionizing radiation, and in screening studies, a mediolateral oblique and cranio- 

caudal projection of each breast are obtained. Consequently, dense breasts, having a more 

significant amount of cellular components, both epithelial and stromal, attenuate X-rays in a 

more significant proportion concerning fatty breasts, which are radiolucent, which makes im- 

aging assessment difficult, since a dimming effect is produced masking lesions that may be 

malignant but may also signify an independent risk factor for cancer [4]. Instead, breast ultra- 

sonography is an exceptionally effective tool for palpable imaging abnormalities in the breast. 

It distinguishes cystic masses from solid masses and demonstrates the characteristics of 

solid lesions that denote it as suspicious and a candidate for justified biopsy. If a biopsy is 

needed, ultrasound is the ideal imaging tool to guide subsequent procedures, further enhanc- 

ing its usefulness in diagnosing breast cancer. This diagnostic method is a modality that can 

be useful in dense breast tissue because it is in the ability to detect breast cancer that mam- 

mography reports dense glandular tissue as it is an echorefringent structure; however, the 

sensitivity and specificity of the method is highly variable in different studies [5]. Ultrasound 

is a technique that is based on the processing of ultrasound, emitted by a transducer toward a 

region of the body that we wish to study. In the case of the mammary gland, the use of high- 

frequency linear probes results in a highly defined image, allowing the observation of tissues 

whose histological composition results in a diagnostic limitation when examined with other 

methods such as mammography, also because it has other technological applications, such 

as the use of color Doppler that provides additional information on a suspicious lesion, and 

because it does not use ionizing radiation [6]. 

Approximately 20% of breast cancers are not detected due to dense glandular tissue in 

the breast at the time of the mammography examination. On the other hand, women with 

extremely dense breasts have a 4.7 times higher risk of developing breast cancer, but mam- 

mography is less effective. Cancers detected in women with dense breasts are more signifi- 

cant and more frequently node-positive. Interval cancers, which have a worse prognosis than 

screen-detected cancers, are 18 times more likely to occur in women with dense breasts. This 

is even more significant when it considers that more than half of American women have dense 

breast tissue. Given the prevalence of dense breast tissue and the challenges of identifying 

cancer in dense breasts with mammography, additional imaging modalities are needed to de- 

tect mammographically occult breast cancer [3]. 

The present study aimed to perform a diagnostic test of mammography compared with 

breast ultrasound in women with dense glandular tissues. 

 

Materials and methods 
Study design 

The present study is observational. The source is prospective. 
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Study area 

The study was carried out in the imaging service of the Teodoro Maldonado Carbo Specialty 

Hospital of the Ecuadorian Institute of Social Security in Guayaquil-Ecuador. The study period 

was from January 1, 2017, to December 31, 2019. 

 
Universe and scenery 

The universe was made up of all the patients registered in the institution. The sample size 

calculation was nonprobabilistic, census type, where all incident cases in the s tudy period 

were included. 

 
Participants 

Cases of patients with dense glandular tissue in whom mammography and ultrasound were 

requested and underwent biopsy or surgical excision of the breast lesion were included; addi- 

tionally, in patients, there was a definitive diagnosis by histopathology. Pregnant women with 

a previous history of breast cancer were excluded. 

 
Variables 

The descriptive variables were age, menopause, family history of breast cancer, clinical man- 

ifestations, histopathological diagnosis, mammographic diagnosis, and ultrasound diagnosis. 

 

Procedures, techniques, and instruments. 

The data were collected directly from the patient prior to the patient's signature of authoriza- 

tion; other complementary data later, such as the histopathological diagnosis, were taken from 

the institutional electronic file (AS400) in a form designed exclusively for this purpose. 

 
Avoidance of bias 

To guarantee the reliability of the information, the researchers were trained in data collection 

and the use of the AS400 system. A double checklist was used to include the cases, and the 

principal investigator validated and cured the data. The institution's on-duty medical special- 

ists performed ultrasounds and mammograms. 

 
Statistical analysis 

Once the information was compiled in an Excel spreadsheet, it was entered into a data matrix 

of SPSS™ 25.0 software (IBM Corp. Released 2017. IBM SPSS Statistics for Windows, 

Version 

25.0. Armonk, NY: IBM Corp.). Descriptive statistics were used based on frequencies and per- 

centages for the qualitative variables and the quantitative measures of central tendency. A 

diagnostic test is performed with the standard histopathology method, comparing the results 

of mammograms and ultrasounds. 

 

Results 
The analysis included 97 patients. 
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Clinical  characterization 

The age group with the highest observations among the women studied was 50 to 59, and 

73.2% were 50 years or older. The mean age for the study group was 59 ± 12 years, with the 

lowest reported age being 36 years and the maximum being 85 years. 

Regarding a pathological family history related to breast cancer, 89.7% did not have it, and 

10.3% did. Most of these antecedents were breast cancer; the second reported was colon 

cancer. A total of 71.1% had a history of already being in the menopause period. A total of 

69.1% of the patients studied had already been pregnant, and 22.7% had used contraceptives. 

The use of hormone replacement therapy was only reported by 5.2% of the women studied. A 

history of previous breast lesions was only reported by 13.4% of the patients (Table 1). 

 
Table 1. Distribution of the sample according to demographic characteristics and personal history. 

Charact eris t ic  Frequency Percent  age 

 30 – 39 years two 2.1 

 40 – 49 years 22 22.7 

Age  Clas s if icat ion 
50 – 59 years 30 30.9 

60 – 69 years 23 23.7 

 70 – 79 years 14 14.4 

 80 – 89 years 6 6.2 

 Colon cancer two 2.1 

Family Pathological His t ory breast cancer 8 8.2 

 None 87 89.7 

Menopause  69 71.1 

Previous pregnancies 67 69.1 

Use of contraceptives 22 22.7 

Use of hormone replacement therapy 5 5.2 

History of previous breast injury 13 13.4 

 
Among the imaging characteristics of the breast, 85.6% were classified with an American Col- 

lege of Radiology (ACR) score of 3 (Table 2). The classification of breast lesions by BI-RADS 

using mammography showed that 78.4% were classified with a score of 0, followed by 7.2% 

for a score of 2 and with a similar value for a score of 5 (Table 2). The classification of breast 

lesions by BIRADS using ultrasound showed that 55.7% were classified with a score of 4, fol- 

lowed by 39.2% with a score of 5 (Table 2). 
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Table 1 . Characteristics in patients with dense breast tissue under study for suspected breast cancer. 

Charact eris t ic  Frequency 
( n=97) 

Percent  age 

ACR  Clas s if icat ion 
3 83 85.6 

4 14 14.4 

 0 76 78.4 

 2 7 7.2 

M ammographic BIRADS 
5 7 7.2 

4 5 5.2 

 3 1 1.0 

 4A 1 1.0 

 4 54 55.7 

 5 38 39.2 

BIRADS  Ult ras 
ound 

2 3 3.1 

 3 1 1.0 

 6 1 1.0 

Diagnosis of the high probability of malignancy by ultrasound 89 91.8 

 

The most frequent diagnosis among the neoplasms was invasive ductal carcinoma, which 

represented 80.4% of the cases, followed in frequency by invasive lobular, papillary, and ductal 

carcinomas in situ with 2% of all of them. Two nonmalignant lesions were reported as the 

most frequent, fibroadenoma and fibrofatty tissue, with 2.1% each. Other malignant neoplasm 

lesions were reported less frequently (Table 3 ). 

 
Table 3. Histopathological diagnosis of breast lesions.   

Diagnos is 
Frequency 

( n=97) 
Percent  age 

Invasive Ductal Carcinoma 77 80.4 

Invasive Lobular Carcinoma 2 2.1 

papillary carcinoma 2 2.1 

Ductal carcinoma in situ 2 2.1 

fibroadenoma 2 2.1 

fibrofatty tissue 2 2.1 

Invasive Mucinous Adenocarcinoma 1 0.9 

Invasive Papillary Adenocarcinoma 1 0.9 

Invasive Ductal Carcinoma Mucinous Type 1 0.9 

Invasive Ductal Carcinoma With Desmoplasia. 1 0.9 

Invasive Mixed Ductal-Lobular Carcinoma 1 0.9 

Mucinous carcinoma in situ 1 0.9 

Non-Hodgkin's Lymphoma 1 0.9 

Metastasis of Ductal Carcinoma of the Breast 1 0.9 

Phyllodes tumor 1 0.9 

 
Diagnostic tests 

When the BI-RADS classification was used to classify mammographic lesions classified as 

highly suspicious for malignancy (n=7), 100% resulted in a diagnosis of malignancy, while no 

lesions were detected with this classification. A histopathological study reported that it was 

benign. When BIRADS indicated no suspicion of a high risk of malignancy (n= 90), 94.4% were 

diagnosed as malignant neoplasms, and 5.6% were reported as benign (Table 4 ). 
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Table 4. Diagnostic tests. 

 M alignant neoplas m by 

histopat hological  s t udy 

 
S ensitivity 

 
s pecificity 

 
PPV 

 
VPN 

Correct 

dx 
 yes =92 no=5     

BIRADS by 

mammography 

(Positive) 

7 (7.6%) 0 (0%) 7.61% (3.4- 

15.6%) 

98.13% (46.3- 

100%) 

98.68% 

(56.1- 

100%) 

5.56% 

(2.1- 

13.1%) 

12.4% 

(6.8- 

21.0%) 

BIRADS by ul- 

trasound (Posi- 

tive) 

38 
(41.3%) 

1 (20%) 41.3% (31.3- 

52.1%) 

80.0 (29.9- 

99.0%) 

97.4% 

(84.9- 

99.9%) 

6.9% 

(2.2- 

17.6%) 

43.3 

(33.4%- 

53.7%) 

 

PPV: positive predictive value. NPV: negative predictive value. DX: Diagnosis 

 

The diagnostic performance of the use of the BIRADS classification in mammography to de- 

tect malignant neoplastic lesions made it possible to demonstrate a correct diagnosis in 

12.37% of the cases; table 4 shows the confidence interval for a proportion. The relationship 

between the percentage of true positives and the percentage of false positives could not be 

assessed, while the percentage of false negatives and the percentage of true negatives was 

0.92 (range 0.87 - 0.98). The diagnostic performance of the use of the BIRADS 

classification in ultrasound to detect malignant neoplastic lesions made it possible to 

demonstrate a correct diagnosis in 43.30% of the cases (range 33.40% - 53.74%). The 

percentage of true positives between the percentage of false positives was 2.07 (0.35 - 

12.12), while the percentage of false negatives between the percentage of true negatives 

was 0.73 (range 0.46 - 1.17) (Table 4 ). 

 

 

Discussion 
Under normal breast density conditions, mammography and breast ultrasound have outstand- 

ing diagnostic performance [7], with sensitivity and specificity performances of 73% and 80%, 

respectively. In the present study, a notable drop in diagnostic performance can be 

observed in mammography when dealing with dense tissue with an ACR of 3-4. 

In the present study, the low performance of mammography in this type of tissue is ob- 

served, as well as the application of the BIRADS geographic criteria. This finding is in contrast 

to what was reported by Luo and colleagues (2019) [8], who instead found that a normalization 

that incorporates the BI-RADS category produces better discrimination (P =0.011). In contrast, 

ultrasound performed by an experienced operator may change the perspective and increase 

the effectiveness of the examination, as indeed occurred with increased detection of breast 

cancers by ultrasound, although sensitivity yielded poor results. It has been reported that a 

program of continuous breast cancer screening using ultrasound in women with dense breast 

tissue can detect otherwise occult malignancies with a low biopsy rate [9]. 

What happened in the study may be because breast density in the case of mammography 

would prevent the BIRADS criteria from having a greater weight in the diagnostic decision of 

the specialist who interprets the images, although the fact of experience may override this and 

for the operator to incorporate other parameters into his imaging evaluation. In this regard, a 

study [10] reported that the sensitivity of mammography for breast cancer diagnosis was high, 
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approximately 80%, in women with a BIRADS density score of 1 and MTR markers of 1 or 2. 

The sensitivity was low, 67%, in women with BIRADS density score two and MTR marker 4. 

For women with BIRADS density scores of 3 and 4, the already low sensitivity was further 

reduced for women with MTR marker 4. 

The performance of ultrasound draws attention. However, the decrease in specificity may 

be due to 2 fundamental facts: first, the population with dense breast tissue has a higher ris k 

of having malignant lesions than those with breasts with an average density of fibroglandular 

breast tissue, as has been mentioned by several authors. [11, 12]. Second, the request was 

made in patients who had been indicated for a mammography study to rule out breast cancer 

since the Teodoro Maldonado Hospital is a third-level institution; therefore, the prevalence of 

malignant lesions was high, with a low rate of benign lesions, which could interfere with the 

result. 

 

Conclusions 
Mammography performs poorly in assessing malignant neoplastic lesions in the breast when 

applied to women with dense breast tissue, despite using BIRADS criteria. Although the use of 

the BIRADS classification has become an imponderable aid in imaging practice, it is no less 

accurate that experience plays a fundamental role in the imaging study of the breast with a 

breast lesion, and this is evident when it was observed that most of the diagnoses correctly 

made with malignant lesions occurred when the sonographer issued his diagnostic criteria. 
 

. 
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