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ANOVA- Analysis of variance 

HREC- Human research ethics committee 

ACR- American College of Radiology 

NPV- Negative predictive value 

 

  



6 
 

Abstract 

Title: Breast ultrasound in females 35 years old and below at a tertiary 

referral academic center in Cape Town, South Africa: indications and 

outcomes analysis, a retrospective quantitative study. 

Background 

A high number of patients are referred to our resource limited tertiary 

institution for specialty breast imaging. Despite the accepted application of 

ultrasound in young women with focal signs/symptoms, there are sparse 

outcomes data to validate its use in this clinical setting for certain indications 

and no prior study done at our facility. 

Objectives 

To decrease morbidity and expenditure related to breast imaging in young 

women by correlating clinical predictors for worrisome or benign findings, thus 

allowing refinement of referral criteria. 

Methods 

Ultrasounds performed on females below 35 years old in a 1-year period 

between 1st March 2019-1st March 2020 at Groote Schuur Hospital were 

retrospectively analyzed.  

Evaluation of the reports stored on the hospitals PACS system and review of 

the histological diagnosis of biopsies-if performed, from the NHLS.   

Clinical data and indication for referral was assessed and imaging results 

were categorised as either positive or negative. Positive findings were 

subcategorized into benign breast disease, breast abscess or malignancy.  

Results 

352 breast ultrasound studies were performed. 65% were palpable mass 

referrals, and one-third were referred without any palpable mass or focal 

breast pain. 
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67% of the studies had a positive imaging result and 33% had a negative 

result. 

214 were classified as benign breast disease, 11 as breast abscesses and 12 

were malignant. 

Conclusions 

Majority of disease encountered was benign breast disease. Most referrals 

were appropriate and predominantly for a palpable mass.  One-third of studies 

were inappropriately referred, adding to the burden on an already strained 

specialty center. 
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CHAPTER 1: LITERATURE REVIEW 

 

Breast Cancer 

 

Breast cancer continues to be a universal public health dilemma and is 

presently the most common tumour in the world, and the leading cause of 

mortality due to cancer in females globally. According to GLOBOCAN, it 

accounts for the highest estimated number of new cancer cases in 2020, 

worldwide, in females of all ages amounting to 2 261 419(24.5%) cases. 

With a 5-year prevalence of 429 220 cases, breast cancer is the most 

common cancer in Africa in terms of both new cases and deaths amongst 

both male and females. It has an incidence rate of 40.7 per 100 000 in 

females. The mortality rate is similarly the highest accounting for 19.4 per 100 

000. In 2020 alone, the number of new cases in females of all ages accounted 

for 29.5% of all cancers(1). In Zimbabwe, the incidence rate of breast cancer 

is 41.4 per 100 000 females from 2008-2012, second only to cervical 

cancer(2). 

In 2016 the number of women with breast cancer in the United Kingdom had 

increased, accounting for 15 % of new cancer cases(3). Although a prevalent 

malady amongst women, breast cancer in men arises infrequently with 

approximately 350 cases per year in the United Kingdom.  

The incidence rises with age, with women over 50 accounting for almost 80% 

of cancer cases. Younger women are less likely to acquire breast cancer, 

although the disease is more aggressive (5-year rate of survival 81% < 45 

years, 86% >65 years)(3). In 2008, approximately 1.38 million new breast 

cancer cases were diagnosed with about 50% of all breast cancer patients 

and approximately 60% of mortalities occurring in resource poor developing 

countries(4). In developed countries such as the United States, mortality from 

breast cancer has significantly declined in the last few decades due to 

constant enhancement of screening programs, whereas developing countries 

are unable to implement national screening programs. Breast cancer imposes 

a substantial economic strain on the NHS in the UK, which is already 

grappling with financial challenges. The expenditure solely devoted to the 
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breast screening initiative by NHS in England amounts to around £96 

million(3).  

Breast cancer is an umbrella term for several sub-types of cancers of the 

breast. The majority of breast cancers, ranging from 70% to 80%, are 

classified as ductal, while the remaining cases are attributed to various 

specialized subtypes such as medullary, papillary, tubular, and mucinous. The 

lobular subtype constitutes the remaining portion of breast cancers. (3). 

Breast cancer subtypes vary in their clinical manifestation, exhibit unique 

gene expression patterns, and possess distinct genetic and molecular 

properties.(5)(6). 

There are multiple risk factors which predispose to the development of breast 

cancer, such as:  

i. Sociobiological factors: Age and gender are significant risk factors for the 

growth of breast cancer. Seventy-five percent of new cases occurs in 

women aged 50 and older. There is a striking contrast between women in 

their fourth decade of life who are diagnosed with breast cancer at a rate 

of 1 in 232, compared to those in their seventh decade, who are affected 

at a rate of 1 in 29. 

ii. Nutritional factors: High alcohol, fat, caffeine, and red meat consumption 

in the diet is a positive risk factor for breast cancer. 

iii. Physiological factors: Medium intensity exercise reduces the risk of breast 

cancer, whereas obesity raises the risk of development. 

iv. Genetic factors: Genetics is a small but significant risk factor, even 

though only 5% to 6% of cases are thought to be hereditary. BRCA-1 and 

BRCA-2 account for approximately 80% of hereditary breast cancers. 

Additionally, they have a 15% to 65% chance of acquiring ovarian cancer. 

v. Family history or previous history of breast cancer: Increased risk if there 

is a known positive family history or previous history of breast cancer. 

vi. Hormone exposure: Early menarche (<12 years old) and late menopause, 

never being pregnant or having first child after age 30 result in greater 
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estrogen and progesterone subjection which increase the risk of breast 

cancer. Oral contraceptives and hormone replacement treatment raise 

the risk of breast cancer. 

vii. Smoking: Tobacco use raises breast cancer risk since it includes

chemical agents that cause cancer. (7)(8).

Breast Cancer in South Africa. 

Most recent available national estimates regarding the frequency of breast 

cancer diagnosis in South African females indicates a 1 in 25 life time risk of 

developing breast cancer and accounting for the highest percentage (over 

23% ) of cancers in females in South Africa (SA) (9). The incidence of breast 

cancer in SA varies by age and place, but there is evidence that it is 

becoming more common(10). In the Western Cape Province, breast cancer is 

relatively common, accounting for 3% of all deaths in adult women in Cape 

Town- the highest percentage for any other cancer(11). In the Eastern Cape 

Province, breast cancer had an incidence rate of 12.7 cases per 100 000 

females between 2008-2012, only ranking below oesophageal (14.6 cases 

per 100 000) and cervical cancer (30 cases per 100 000)(2).  

Some of the general risk factors associated with breast cancer development 

(as mentioned previously) have been investigated specifically in African 

females;  

• The gynaecologic and reproductive characteristics observed among

African populations generally lead to a reduced frequency of ovulatory

cycles throughout their lives, consequently leading to a decline in the risk

of developing breast cancer. Various trends that have been observed

include delayed menarche, having multiple births, starting childbearing at a

young age, and breastfeeding for extended periods. All of these

characteristics result in decreased levels of endogenous estrogen

throughout one's lifetime(10).

• Rosenberg et al. conducted an assessment on the link between breast

cancer risk and childbirth among South African women, revealing
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comparable patterns to those observed in western populations. In their 

study, women of mixed ethnic backgrounds who gave birth to their first 

child at the age of 30 years or above experienced a twofold rise in breast 

cancer risk compared to those who had their first child at 16 years of age 

or below(12). 

• A typical dietary regimen in Africa primarily comprises grains, vegetables,

and fiber, with minimal amounts of fat and protein. It is worth noting that

this particular pattern of nutritional intake may offer a protective effect

against the risk of developing breast cancer(13).

• A particular study conducted in South Africa has revealed that the

incidence rates of breast cancer in urban areas are twice as high as those

in rural areas. Urban areas are often associated with adopting westernized

behaviors and lifestyles. Additionally, urban areas tend to house more

affluent women, and thus, the variations in incidence rates can be partially

attributed to differences in factors such as the age of menarche, the

number of pregnancies, the age at which the first child is born, and the age

at which menopause occurs(14).

Breast cancer is associated with a high mortality rate in SA due to limited 

public health awareness, knowledge of breast cancer risk factors and the 

restricted access to the few available specialty breast clinics and oncology 

care facilities(15)(16)(10). A study conducted in South Africa involving 2033 

patients, both black and white, revealed that black Africans experienced 

delays in seeking medical attention. This delay consequently led to the 

development of larger tumours and more advanced nodal pathology 

compared to their white South African counterparts(17). 

Another important contributing factor to the high mortality rate in SA is the 

absence of a breast cancer screening program and the majority of cancers 

are diagnosed symptomatically and at an advanced stage of disease(18). 

Breast cancer in Young Females 
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The majority of breast cancer is found in postmenopausal women, and about 

75 % of cases are diagnosed in women over the ages of 50. Even though it is 

an uncommon disease in young women affecting approximately 4-6% of 

women under the age of 40, current statistics indicate a rise in the 

incidence(19). The increased incidence of breast cancer in young patients 

may be connected to changes in diet, hormone exposure and advanced age 

of first pregnancy. Family history of breast cancer possibly related to a familial 

syndrome may also be responsible for the disease in younger patients, 

although most of these cases appear to be sporadic(20). 

In women under 40 years of age, breast cancer may present more 

aggressively and have a worse prognosis(21). Delayed diagnosis contributes 

to the worse prognosis and is often due to lack of education about breast 

cancer and consequent delay in seeking medical care, no screening programs 

in this age group, fast tumour growth and dense pattern of breast 

parenchyma, which may impair clinical and imaging detection of tumours.(20) 

 

Benign Breast Disease 

 

Benign breast diseases (BBD) include all non-malignant conditions of the 

breast and is a broad category of pathologic diagnosis including, but not 

limited to fibroadenomas , cysts, fibrocystic disease, papillomas, and ductal 

epithelial proliferations , with or without atypia. Although most BBDs are not 

associated with an increased risk of breast cancer, studies have 

demonstrated a 4-5 fold increased risk in BBD with atypia and a 1.5-2 fold in 

BBDs without atypia of developing breast cancer(22). Frequently encountered 

worries encompass a self-detected palpable lump, skin changes, breast pain, 

or nipple discharge. Certain benign conditions can be readily distinguished 

using conventional imaging methods, while others may necessitate more 

advanced imaging techniques or a biopsy to establish an accurate 

diagnosis(22). When dealing with benign breast lesions, a key consideration 

is to assess if the pathology results of the biopsy align with the findings from 

the examination and imaging, known as clinical- or radiologic-pathologic 

concordance. In cases where these findings do not align, it is generally 
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recommended to surgically remove the lesions(23). Clinical management is 

contingent upon patient-specific factors as well as individual risk factors linked 

to the lesion. Certain lesions necessitate no further intervention, thereby 

allowing for the resumption of routine screening. Benign breast changes occur 

more frequently among women in their child-bearing years, reaching their 

highest occurrence between the ages of 30 and 50. Conversely, the highest 

incidence of breast cancer is observed during the postmenopausal stage(24). 

Hindrance in evaluating the epidemiology of BBDs include the lack of 

universal acceptance of a standardized histological classification system for 

BBDs and the lack of true prevalence statistics in the general population(23). 

Collective incidence of biopsy-proven BBDs is approximately 10-20% and in 

autopsy studies reveal a much higher incidence of approximately 50%(23).   

Breast Pain 

Breast pain, also known as mastalgia, is common and is experienced in up to 

70-80% of women during their lifetime(24)(25). Although common, it is 

suspected to be under reported and under-studied even though it is a leading 

symptom for which women seek medical attention. Hormonal influences are 

responsible for cyclical breast pain. Non-cyclical breast pain is not related to 

the menstrual cycle and can be idiopathic and related to a multitude of causes 

such as pregnancy, perimenopause, musculoskeletal abnormalities, chronic 

pain syndromes, ill-fitting brassiere, infections and post-surgical causes(26). 

Breast pain is not a common presentation for solid masses in the breast, 

however, it may be frequently associated with cysts or fibroadenomas. 

Isolated breast pain is associated with cancer in less than 1% of cases(27). 

Imaging of mastalgia is related to the suspected etiology. Inappropriate 

imaging for breast pain results in significant usage of health care resources. 

Cyclical breast pain does not require an imaging work-up. Focal, non-cyclical 

breast pain investigations include ultrasound for women aged younger than 

40 years, and mammography and ultrasound for women aged 40 years and 

older(28). Most breast pain resolves spontaneously, and management is often 

supportive. If pain breast pain persists, imaging and management should 

follow a stepwise approach.  
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Breast Imaging in women under 35 years old. 

 

In a study performed by Harris et al to determine appropriate indications for 

breast imaging in 625 women below 35 years old, the study revealed the only 

important indications were a palpable mass and suspicion of an abscess. All 

other indications were associated with a very low prevalence of any imaging 

abnormality(29). According to the American College of Radiology imaging 

options in the context of a palpable mass and/or clinically significant breast 

pain (focal and non-cyclical), include diagnostic mammography, digital breast 

tomosynthesis(DBT) and targeted-breast ultrasound and are dependent on 

patient age and degree of radiologic suspicion(30)(28). More advanced 

imaging technologies such as MRI, positron emission mammography or 

molecular breast imaging do not feature as initial imaging modalities in the 

context of a palpable breast lump or significant breast pain. 

Due to the possible increased radiation risk for mammography and the low 

incidence of breast cancer in younger women, the recommended imaging 

evaluation protocol for women younger than 30 years old differs from that 

carried out in older women, where mammography and DBT are 

recommended. Ultrasound is recommended as the first line investigation for 

women younger than age 30 years(30). Furthermore, younger women usually 

have more dense breast tissue which is associated with lower sensitivity to 

mammography(31). However, mammography or DBT can be performed as a 

complementary investigation in younger women to further characterize and 

assess for malignant features that may be seen on these imaging modalities 

alone. Mammography, DBT or ultrasound can be used as the initial 

investigation for women aged 30-39 years with indications for imaging 

according to the American College of Radiology(30).  
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CHAPTER 2: FULL TEXT JOURNAL ARTICLE FOR SUBMISSION 

2 Abstract 

Title: Breast ultrasound in females 35 years old and below at a tertiary 

referral academic center in Cape Town, South Africa: indications and 

outcomes analysis, a retrospective quantitative study. 

Background 

A high number of patients are referred to our resource limited tertiary 

institution for specialty breast imaging. Despite the accepted application of 

ultrasound in young women with focal signs/symptoms, there are sparse 

outcomes data to validate its use in this clinical setting for certain indications 

and no prior study done at our facility. 

Objectives 

To decrease morbidity and expenditure related to breast imaging in young 

women by correlating clinical predictors for worrisome or benign findings, thus 

allowing refinement of referral criteria. 

Methods 

Ultrasounds performed on females below 35 years old in a 1-year period 

between 1st March 2019-1st March 2020 at Groote Schuur Hospital were 

retrospectively analyzed.  

Evaluation of the reports stored on the hospitals PACS system and review of 

the histological diagnosis of biopsies-if performed, from the NHLS.   

Clinical data and indication for referral was assessed and imaging results 

were categorised as either positive or negative. Positive findings were 

subcategorized into benign breast disease, breast abscess or malignancy.  
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Results 

352 breast ultrasound studies were performed. 65%(229) were palpable mass 

referrals, and one-third were referred without any palpable mass or focal 

breast pain. 

67% of the studies had a positive imaging result and 33% had a negative 

result. 

214 were classified as benign breast disease, 11 as breast abscesses and 12 

were malignant. 

Conclusions 

Majority of disease encountered was benign breast disease. Most referrals 

were appropriate and predominantly for a palpable mass.  One-third of studies 

were inappropriately referred, adding to the burden on an already strained 

specialty center. 

 

Keywords: 

Benign breast disease, breast abscess, malignancy, palpable mass, focal 

breast pain. 
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Introduction 

Breast disease stands as a formidable global health challenge, affecting 

millions of individuals worldwide and demanding concerted efforts in research, 

prevention, and treatment. Breast cancer, in particular, is a pervasive 

concern, representing the most commonly diagnosed cancer among women 

globally and accounting for the highest estimated number of new cancer 

cases worldwide in 2020. In Africa, it is the most common cancer in terms of 

new cases and deaths amongst males and females(1). 

In the context of breast imaging for young females, particularly those below 30 

years old, breast ultrasound emerges as a pivotal diagnostic tool. This is 

underscored by findings from a study conducted by Harris et al, which 

demonstrated that, among women in this age group, indications such as a 

palpable mass and suspicion of an abscess were the only factors significantly 

associated with imaging abnormalities(29). Given the concerns surrounding 

radiation exposure in younger women and the lower incidence of breast 

cancer in this demographic, the American College of Radiology recommends 

ultrasound as the first-line investigation for those under 30(28)(30). This 

preference is further justified by the higher density of breast tissue in younger 

individuals, which diminishes the sensitivity of mammography. While 

mammography and digital breast tomosynthesis (DBT) remain important 

complementary tools, ultrasound stands out as a crucial and non-invasive 

initial imaging modality for the comprehensive evaluation of breast health in 

young females, ensuring a balanced consideration of both diagnostic 

accuracy and patient safety. 

Have the referrals for specialist breast imaging in young females to our 

resource limited tertiary institute been appropriate or not, despite the widely 

accepted application of ultrasound in young women with focal signs or 

symptoms? 

There has been a noticeable rise in the number of younger women being 

referred for breast ultrasounds, even though the incidence and prevalence of 

cancer is exceedingly uncommon among this demographic. 
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Our study aimed to decrease morbidity and expenditure of resources related 

to breast imaging in women below 35 years old by correlating clinical 

predictors for worrisome or benign imaging findings on ultrasound, thus, 

allowing refinement of referral criteria and imaging protocols. 

 

Research methods and design 

Study design 

Our study is a retrospective, quantitative study to evaluate the imaging 

findings of breast ultrasounds performed in women below 35 years old at 

Groote Schuur Hospital (GSH) and correlating these findings with their clinical 

symptoms and diagnosis.  

 

Setting 

Groote Schuur Hospital is a tertiary academic hospital hosting two distinct 

breast clinics that refer patients to the radiology department for ultrasounds 

and mammograms. Annually, these clinics collectively process between 4500 

to 5500 new patients exhibiting breast-related symptoms. 

Our institute is one of three specialty referral pathways managing breast 

disease in the Western Cape public sector catering for approximately two 

million females (15)(32). 

 

Study population and sampling strategy 

Inclusion criteria:  

• Females <35 years old that underwent a breast ultrasound in a 1-year 

period between 1st March 2019-1st March 2020. 

Exclusion criteria: 

• Females 35 years old and above. 

• Males and transgender population. 

 

Sample size criteria was based on a one-way ANOVA comparing three 

groups, with medium effect size (Cohen’s f = 0.25), the suggested sample 

size is n(number) = 252. In addition, previous studies investigating a similar 
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topic have sample sizes generally ranging from 206-257 (20). As such, the 

target minimum number of patients for this study will be 250 patients.  

Ultrasound images and reports stored in the Picture Archiving and 

Communications (PACS) database system were reviewed.  

Detailed search was performed, using query builder (Philips, xiris 8.3.16) 

database search tool to access all ultrasound studies on the PACS system for 

the period 1st March 2019 to 1st March 2020. The search results were filtered 

by making use of the search parameters: “ultrasound: breast” and “age: <35”.  

Data collection and analysis 

The following data fields were captured from patient referral forms and 
imaging reports: 

• Patient age 

• Indication for referral  

• Imaging results 

Histological diagnosis for findings that were biopsied were captured from the 

National Health Laboratory Service (NHLS). 

Descriptive data was reported as means and standard deviations for 

continuous variables, and proportions for categorical variables. Data analysis 

was conducted using SPSS Version 27, with the threshold for statistical 

significance set of p = 0.05. Demographic and clinical data was compared 

between our three positive finding groups (benign disease, breast abscess or 

malignant). One-way ANOVA’s compared continuous outcome variables 

between the three groups. Chi-square analyses tested the associations 

between categorical outcome variables and the three groups. 

Ethical Considerations 

This retrospective study was approved by the local institutional review board 

and Human Research Ethics Committee (HREC).  

HREC REF: 333/2022 
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Results 

A total of 352 breast ultrasound studies were evaluated, of which 237 had a 

positive imaging finding and 115 were negative. 

 

Of the studies with positive imaging findings, 214 were BBD, 11 breast 

abscess and 12 malignancies (Table 1).  

 

229 patients were referred for a palpable mass, 4 for focal breast pain and 

114 patients were referred for reasons other than a palpable mass or focal 

breast pain (Table 1). 

Of the 233 referrals for a palpable mass or focal breast pain, 193 had positive 

imaging findings and 40 were negative. 11 of these were malignancy, 8 breast 

abscess and 174 BBD.   

Of the 114 patients that were referred for other reasons, 73 had negative 

imaging and 41 had positive imaging findings; 37 BBD, 3 breast abscesses 

and 1 malignancy (Table 2).  

5 patients included in the study did not have a documented referral indication. 

 

Of the 214 patients diagnosed with BBD by imaging, 173 were referred for a 

palpable mass, 1 for focal breast pain, 37 for other reasons and 3 did not 

have documented indications. 

Of the 12 patients diagnosed with a malignancy by imaging, 11 were referred 

for a palpable mass and 1 for other reasons. 

Of the 11 patients diagnosed with a breast abscess by imaging, 7 were 

referred for a palpable mass, 1 for focal breast pain and 3 for other reasons 

(Table 3). 
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A biopsy was performed in 143 of the studies, diagnosing BBD in 113 cases, 

breast abscess in 9 and malignancy in 13 (Table 3).   

2 patients referred with palpable masses had negative imaging, however a 

biopsy diagnosed benign breast disease. 

1 patient referred with a palpable mass had negative imaging, however a 

biopsy diagnosed a malignancy. 

 

Regarding the age of this cohort, the median age was 28 and the interquartile 

range was 8 with no outliers (Table 4). 

The interquartile range of age in patients with BBD, the median age was 27 

with no outliers. 

The interquartile range of age in patients with breast abscess, the median age 

was 30 with a single outlier aged 18. 

The interquartile range of age in patients with malignancy, the median age 

was 32 with no outliers (Table 5). 

The average age of malignancy was 32 years old. The youngest 28 years and 

oldest 34 years old. 
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Table 1 : Indications, Imaging and Biopsy Results  

  Total Number of Studies n = 352 

Positive Imaging  237 (67%) 

Negative Imaging  115 (33%) 

Positive Findings  n = 237 

Benign Breast Disease 214 (90%)  

Breast Abscess 11 (5%)  

Malignancy 12 (5%)  

Indication for Referral n = 352 

Palpable Mass 229 (65%) 

Focal Breast Pain 4 (1%) 

*Other 114 (32%) 

N/A 5 (1%) 

Biopsy Performed 

Yes 143 (41%) 

No 209 (59%) 

*Other: any indication other than a palpable mass or focal breast pain 

N/A: not applicable 



28 
 

Table 2: Referral Indication vs Imaging Findings 

  

Referral Indication 

Total 

Number 

Positive 

Imaging 

Negative 

Imaging 

BBD Breast 

Abscess 

Malignancy 

Palpable Mass or Focal 

Breast Pain 

233 193 

(83%) 

40 (17%) 174 8 12 

*Other 

114 41 

(36%) 

73 (64%) 37 3 1 

N/A 

5 3 (60%) 2 (4%) 3 0 0 

*Other: any indication other than a palpable mass or focal breast pain 

N/A: not applicable 
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Table 3: Clinical indicators between Benign breast disease, Breast abscess 

and Malignancy 

 Benign 

Breast 

Disease 

Breast 

Abscess 
Malignancy Test Statistics 

 n = 214 n = 11 n = 12 χ2 p V 

Referral Indication     Fischer’s .109 0.218 

Palpable Mass 175 (82%) 

(((81%) 

7 (64%) 12 (100%)    

Focal Breast 

Pain 

1 (0.5%) 1 (9%) 

 

    

*Other 37 (17%) 3 (27%) 0 (0%)    

N/A 3 (1%)      

Imaging Result    Fischer’s .468 0.086 

Negative 2 (1%) 0 1 (8%)    

Positive 212 (99%) 11 

(100%) 

11 (92%)    

Biopsy Diagnosis    14.00 .001 0.024 

No 103 (48%) 2 (18%) 0    

Yes 111 (52%) 9 (82%) 12 (100%)    

 Benign 

Breast 

Disease 

Breast 

Abscess 
Malignancy F p Eta2 

Average Age 26  28 32  7.50 <.001 0.06 

*Other: Any indication other than a palpable mass or focal breast pain 
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Table 4: Age interquartile range 
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Table 5: Interquartile range of age and positive findings    
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Discussion 

The data suggests that one-third of the referrals we received were 

inappropriate according to American College of Radiology (ACR) 

appropriateness criteria(33), and the overwhelming majority of positive 

imaging findings were BBD (214/90%). 

 

The incidence of breast cancer in our study was 3 %(12) from the 352 cases 

evaluated in women 35 years old and below, with an average age of 32 years. 

This is comparable to other studies demonstrating an incidence of 

approximately 4-6% under the age of 40(19), and even less under 30 years 

approaching <1%(34). Breast cancer is predominantly found in 

postmenopausal women and the incidence rises with age. It accounts for the 

highest percentage (over 23%) of cancers in females in South Africa(9). 

Younger women are less likely to acquire breast cancer, although the disease 

is more aggressive(3).  A similar study had a 0.4% incidence rate of breast 

malignancy, however evaluating a younger population group below the age of 

30 years old(35). Our study would demonstrate a reduced incidence of breast 

malignancy in this age group of 1% as the majority with malignancy were over 

the age of 30. In our study, a palpable mass was the most important clinical 

indicator for malignancy being present in all 12 cases with positive imaging 

findings. 

 

During the one-year study period we performed a total of 352 ultrasounds.  

233/66% of these studies were appropriate referrals for either a palpable 

mass or focal breast pain, however 114/32% were inappropriate referrals. 

According to the ACR appropriateness criteria for imaging, a palpable mass or 

focal, non-cyclical breast pain below the age of 40 warrants imaging(28,33).  

In our study 73/64% of the inappropriate referrals were normal, and of these 

cases with positive findings 37/90% were BBD and just 1/2% malignancy was 

discovered-an incidence of 0.9 % which was much lower compared to the 

study performed by Harris et al. of 5%. This lower incidence may be due to 

the smaller sample size in our study, approximately half that in comparison. 
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BBD accounted for 214/90% of the positive image findings in our study which 

aligns with the anticipated outcomes established from the outset of this study. 

Although widely demonstrated that benign breast disease is prevalent 

amongst younger women, particularly in their child-bearing ages, the exact 

incidence is difficult to quantify due to the lack of true prevalence statistics in 

the general population, as many of these cases are not biopsy proven as 

surveillance is preferred(36,37). Based on autopsy studies carried out in a 

study by Bartow et al., the prevalence of BBD is estimated to be about 50% 

amongst woman during their lifetime, whereas the cumulative incidence of 

biopsy-proven BBD is only 10-20% as estimated from epidemiological 

studies(38,39). Surveillance has the benefit of lower morbidity compared to 

biopsy, as concluded by previous studies(40–44). The reduced cost 

associated with surveillance as opposed to biopsy was further underlined by 

Harvey et al. Approximately half (113/52%) of BBD were proven by biopsy in 

our study suggesting a lower threshold for performing biopsy in our setting at 

the expense of increased costs. Factors such as patient preference and low-

income population group restricting access to specialty breast clinics are 

thought to play a role(10,15,16). Of note, 3 out of 115(2.6%) cases in our 

study with a palpable mass had false-negative imaging but a biopsy proven 

breast disease, 2 BBD and 1 malignancy. A negative predictive value of 

97.3%, just below the NPV from prior studies of 98-100%(41). 

 

There are limitations in this study. It is a retrospective study over a 1 year 

period in a resource limited tertiary institute. Ultrasounds were performed by 

general radiologists and registrars in training, albeit in a centre offering 

specialised breast imaging.   

 

The study's implications for clinical practice are noteworthy. The observed 

discrepancy between referral patterns and outcomes, particularly the high rate 

of BBD and the rarity of malignancy, emphasizes the need for more refined 

and evidence-based referral criteria. The data suggests that guidelines and 

protocols should focus on prioritizing referrals for palpable masses and focal 
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breast pain with a higher likelihood of meaningful findings, while being 

cautious about unnecessary imaging.  

 

This study opens several avenues for future research that can further 

contribute to our understanding of breast imaging in young women and guide 

clinical practices in our setting. 

A prospective study to implement clinical decision referral protocols. Assess 

how these protocols influence referring physician behaviour and the 

appropriateness of referrals, potentially leading to improved patient outcomes 

and more efficient resource utilization. 

Other prospective studies directed at improving patient education about 

breast disease symptoms and evaluate the impact it has on health care could 

also be explored. 

 

Conclusion 

The results of the study shed light on several key aspects. Notably, the study 

population exhibited a high number (352) of referrals in a 1 year period, 

indicating the growing prominence of breast ultrasounds in younger women 

despite the low incidence of worrisome findings, particularly breast cancer, in 

this age group. The analysis of indications for referral revealed that 

approximately one-third of the referrals were potentially inappropriate based 

on established appropriateness criteria. 

 

The imaging findings underscored the dominance of benign breast disease 

(BBD) as the predominant outcome, accounting for most of the positive 

imaging results. This finding aligns with expectations, given the known 

prevalence of benign breast conditions in younger women. The study also 

highlighted that a minute amount of cases exhibited malignancy, emphasizing 

the rarity of breast cancer in this demographic. 

 

This study contributes valuable insights into the utilization and outcomes of 

breast ultrasounds in young women, emphasizing the need for targeted 

approaches to clinical management and resource allocation. By refining 

referral criteria and imaging protocols, healthcare providers can strive to 
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optimize patient care, reduce unnecessary interventions, and allocate 

resources more efficiently, ultimately improving the well-being of the patient 

population. 

This study opens several avenues for future research that can further 

contribute to our understanding of breast imaging in young women and guide 

clinical practices in our setting. 

A prospective study to implement clinical decision referral protocols. Assess 

how these protocols influence referring physician behaviour and the 

appropriateness of referrals, potentially leading to improved patient outcomes 

and more efficient resource utilization. 

Other prospective studies directed at improving patient education about 

breast disease symptoms and evaluate the impact it has on health care could 

also be explored. 
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Appendix A - South African Journal of Radiology Instructions to Authors 

Original Research Article full structure 

Title: The article’s full title should contain a maximum of 95 characters 

(including spaces). 

  
Abstract: The abstract, written in English, should be no longer than 250 
words and must be written in the past tense. The abstract should give a 
succinct account of the objectives, methods, results and significance of the 
matter. The structured abstract for an Original Research article should consist 
of six paragraphs labelled Background, Objectives, Method, Results, 
Conclusion and Contribution. 

• Background: Why do we care about the problem?  State the context and 
purpose of the study. (What practical, scientific or theoretical gap is your 
research filling?) 

• Objectives: What problem are you trying to solve? What is the scope of 
your work (e.g. is it a generalised approach or for a specific situation)? Be 
careful not to use too much jargon. 

• Method: How did you go about solving or making progress on the 
problem? State how the study was performed and which statistical tests 
were used. (What did you actually do to get the results?) Clearly express 
the basic design of the study; name or briefly describe the basic 
methodology used without going into excessive detail. Be sure to indicate 
the key techniques used. 

• Results: What is the answer? Present the main findings (that is, as a result 
of completing the procedure or study, state what you have learnt, invented 
or created). Identify trends, relative changes or differences in answers to 
questions. 

• Conclusion: What are the implications of your answer? Briefly summarise 
any potential implications. (What are the larger implications of your 
findings, especially for the problem or gap identified in your motivation?) 

• Contribution: What key insights into the research results and its future 
function are revealed? How do these insights link to the focus and scope 
of the journal? It should be a concise statement of the primary contribution 
of the manuscript; and how it fits within the scope of the journal. 
Do not cite references and do not use abbreviations excessively in the 
abstract. 

  
Introduction: The introduction must contain your argument for the social and 
scientific value of the study, as well as the aim and objectives: 
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• Social value: The first part of the introduction should make a clear and
logical argument for the importance or relevance of the study. Your
argument should be supported by the use of evidence from the literature.

• Scientific value: The second part of the introduction should make a clear
and logical argument for the originality of the study. This should include a
summary of what is already known about the research question or specific
topic and should clarify the knowledge gap that this study will address.
Your argument should be supported by the use of evidence from the
literature.

• Conceptual framework: In some research articles it will also be important
to describe the underlying theoretical basis for the research and how these
theories are linked together in a conceptual framework. The theoretical
evidence used to construct the conceptual framework should be
referenced from the literature.

• Aim and objectives: The introduction should conclude with a clear
summary of the aim and objectives of this study.

Research methods and design: This must address the following: 

• Study design: An outline of the type of study design.

• Setting: A description of the setting for the study; for example, the type of
community from which the participants came or the nature of the health
system and services in which the study is conducted.

• Study population and sampling strategy: Describe the study population
and any inclusion or exclusion criteria. Describe the intended sample size
and your sample size calculation or justification. Describe the sampling
strategy used. Describe in practical terms how this was implemented.

• Intervention (if appropriate): If there were intervention and comparison
groups, describe the intervention in detail and what happened to the
comparison groups.

• Data collection: Define the data collection tools that were used and their
validity. Describe in practical terms how data were collected and any key
issues involved, e.g. language barriers.

• Data analysis: Describe how data were captured, checked and cleaned.
Describe the analysis process, for example, the statistical tests used or
steps followed in qualitative data analysis.

• Ethical considerations: Approval must have been obtained for all studies
from the author's institution or other relevant ethics committee and the
institution’s name and permit numbers should be stated here.

Results: Present the results of your study in a logical sequence that 
addresses the aim and objectives of your study. Use tables and figures as 
required to present your findings. Use quotations as required to establish your 
interpretation of qualitative data. All units should conform to the SI 
convention and be abbreviated accordingly. Metric units and their international 
symbols are used throughout, as is the decimal point (not the decimal 
comma). 
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Discussion: The discussion section should address the following four 
elements: 

• Key findings: Summarise the key findings without reiterating details of the 
results. 

• Discussion of key findings: Explain how the key findings relate to previous 
research or to existing knowledge, practice or policy. 

• Strengths and limitations: Describe the strengths and limitations of your 
methods and what the reader should take into account when interpreting 
your results. 

• Implications or recommendations: State the implications of your study or 
recommendations for future research (questions that remain unanswered), 
policy or practice. Make sure that the recommendations flow directly from 
your findings. 

Conclusion: Provide a brief conclusion that summarises the results and their 
meaning or significance in relation to each objective of the study. 
  
Acknowledgements: Those who contributed to the work but do not meet our 
authorship criteria should be listed in the Acknowledgments with a description 
of the contribution. Authors are responsible for ensuring that anyone named in 
the Acknowledgments agrees to be named. Refer to the acknowledgement 
structure guide on our Formatting Requirements page. 
  
Also provide the following, each under their own heading: 

• Competing interests: This section should list specific competing interests 
associated with any of the authors. If authors declare that no competing 
interests exist, the article will include a statement to this effect: The 
authors declare that they have no financial or personal relationship(s) that 
may have inappropriately influenced them in writing this article. Read 
our policy on competing interests. 

• Author contributions:  All authors must meet the criteria for authorship 
as outlined in the authorship policy and author contribution statement 
policies. 

• Funding: Provide information on funding if relevant 

• Data availability: All research articles are encouraged to have a data 
availability statement. 

• Disclaimer: A statement that the views expressed in the submitted article 
are his or her own and not an official position of the institution or funder. 

References: Authors should provide direct references to original research 
sources whenever possible. References should not be used by authors, 
editors, or peer reviewers to promote self-interests. Refer to the journal 
referencing style downloadable on our Formatting Requirements page. 
 

  

  

https://aosis.co.za/policies#authorship
https://aosis.co.za/policies#author_contributions_affiliations
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