Part B – Questions and Answers
1] Select a breast image associated with an artefact from a text/ article/ workplace. Discuss whether the artefact is obscuring or aiding in the diagnosis. Also explain how better to optimise the image if applicable to your selected image.

Posterior Acoustic enhancement
[image: Breast Ultrasound Past, Present, and Future | IntechOpen]
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The artifact shown in the image above is called acoustic enhancement, also known as posterior enhancement.  Posterior enhancement is due to an increase in echo caused by sound waves penetrating the fluid very well and hitting the posterior wall of the breast cyst.
Posterior enhancement artifacts aid in the diagnosis of lesions by enhancing benign features of echo-lucent (black/anechoic) patterns, circular or oval shapes, and sharply circumscribed borders.
The optimisation of the image to demonstrate the benign cystic features can be achieved by -:
· The selection of appropriate high frequency linear ultrasound probe.  Choosing a higher frequency will improve image sharpness and provide ideal resolution and image contrast.
· The selection of the correct pre-sets (small parts, breast) on the ultrasound machine.
· The choice of proper depth and focus to maximize image quality.
· The application of ultrasound gel to couple sound to the skin to avoid acoustic impedance mismatch.
· Selection of the right depth and focus to maximise image quality.
· The correct selection of applicable Time, Gain, Compensation to enhance/darken echoes returning at certain point. It is of importance to be mindful of the dynamic range.
· Depth – the size of the examination window and the reproduction scale are influenced by the depth penetration. Tissue Harmonic Imaging, transducer frequency, and transmission power all play a role (THI).  The depth penetration should be determined after considering several factors.  To get a comprehensive view of the anatomy, a high depth penetration is necessary, but it also results in slower image acquisition because each extra image line requires an echo signal to be sent and received. 
2] What are the standard parameters to be used while labelling a breast lesion on an ultrasound image? Demonstrate this with an example of a labelled image from a scan that you have performed. Please erase all patient identification data.
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(Image from workplace, 2023)
As per ACT Breast Ultrasound protocol, the standard image display is to show -: 
· The client’s name, Date of Birth, and client ID
· The Sonographer’s initials.
· Probe/display protocol
· Depth
· Body mark
· Annotations: (Breast) (o’clock) (distance from nipple)
· Alternate annotations: (Breast)(Quadrant)
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     (Image from workplace, 2023)

As per the ACT Breast Screen protocol with the identification of a lesion, the following steps are taken for the recording of ultrasound images.
1. Axillary view with lymph nodes
2. A radial view of the lesion with a field showing the lungs at the bottom of the image.
3. Anti radial view of the lesion with a field showing the lungs at the bottom of the image.
4. A radial view of the lesion with a reduced field of view to better visualize lesion features.  Lesions are measured in two planes.
5. Anti-radial view of the lesion with reduced field of view to better visualize lesion features.
6. View of the lesion with reduced field of view using CT Sono.
7. Colour Doppler image showing whether the lesion shows vascularity.
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(Image from Workplace, 2023)

3] What are the sonographic characteristics of benign versus malignant lesions. Use image/s as examples to elaborate.
Normal benign tumours have an oval or circular shape and are well-defined.  Malignant tumours typically have lobules and are ill-defined and irregular.
	Benign Lesion            Vs
	Malignant

	[image: Simple breast cyst | Radiology Reference Article ...]
Breast cyst -:
· Anechoic pattern
· Oval or round
· Well defined margin
· Posterior enhancement
· No calcifications 
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· Hypoechoic 
· Irregular in shape
· Margin is not circumscribed.
· Other features could be indistinct, angular, micro lobulated, spiculated.
· Posterior shadowing
· Likely to have small calcification inside or outside the mass.
· Thick hyperechoic halo
· Branching pattern
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Fibroadenoma -:
· Hypoechoic
· Oval or round
· Less frequent lobulated
· Circumscribed margin
· Sometimes minimal posterior enhancement
· Likely to have +/- calcifications.
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Fat necrosis (benign lesion)
· Accidental or surgical trauma can result in a palpable lump of fat necrosis, or dead fat, in the affected area.
· Surrounding skin may appear red, bruised, or even dimpled, however this will normally feel solid and painless.
· In ultrasound, fat necrosis can be very difficult to distinguish from malignant breast tumours, hence a biopsy may be advised.
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Mucinous breast carcinoma
· Tall
· Wide
· Internal vascularity
· Frequently exhibit mixed echogenicity with solid and cystic components on ultrasound.
· Posterior acoustic enhancement
· Micro lobulated borders and distal enhancement
· Mucinous breast Ca – boarders are typically clearly defined, and the tumour is isoechoic in relation to the fat surrounding the breast tissue on ultrasound.
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Adenosis
· The term adenosis describes the growth of the breast’s lobules and the increase in the number of glands located within them.
· It is a non-cancerous lesion even though it can resemble breast cancer on a mammogram which is due to microcalcifications prone regions.
· Adenosis is also known as sclerosing adenosis, in which scar tissue develops inside the larger lobules and distorts them.
· The diagnosis of sclerosing adenosis is confirmed by a biopsy.
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Lipoma in axillary
· Ill defined.
· Branching
· Increased vascularity
· Presence of calcifications




4] What visible skin changes (physical changes visible to the naked eye) should you observe and document when performing a breast ultrasound, and what underlying pathologies can these changes signify?
· Dimples on the skin – may be a sign of inflammatory breast cancer.
· Redness and swelling – signs of breast infection.
· Orange peel wrinkles and scars – a sign of inflammatory breast cancer
· Pink, purple, red, or broken skin – this may be an early sign of inflammatory breast cancer.  A small area may appear red and scaly and may also cause bleeding and nipple discharge.  This could be a sign of Paget’s Disease, a rare skin condition often associated with breast cancer in the tissue behind the nipple.
· Inverted or retracted nipples – can be a worrying sign of breast cancer, Paget’s Disease which is rare.  Other conditions that are likely to be associated with inverted nipples include mastitis (bacterial infection), duct ectasia, nipple discharge, a lump behind the nipple, redness around the areola, and itchy nipples.
· Other visible changes are swelling and redness affecting at least one-third of the breast, breast tenderness, or a feeling of heaviness felt by the client.
· Another sign to look out for is swollen lymph nodes under the arm and near the collarbone.
· Watch out for persistent itching of the breasts, skin conditions, psoriasis, and rapid increase in breast size.

[bookmark: _Hlk130931624]5] What is the significance of micro-calcifications? Discuss the limitations of ultrasound in imaging micro-calcifications.

Breast microcalcifications are calcium deposits that are considered strong markers of breast cancer when identified by mammography.  Micro-calcifications are commonly associated with pre-cancerous and malignant lesions.
Micro-calcifications are associated with pre-cancerous and proliferative breast disease, and their identification facilitates prevention of invasive disease.  Micro-calcification may influence the prognosis of invasive cancer.   Breast cancers with micro-calcifications appear to have worse outcomes than cancers without micro-calcifications.  Furthermore, micro-calcifications with fine linear branching are associated with worse outcomes compared to nonlinear micro-calcifications.
Microcalcifications appear as bright spots on ultrasound images. Ultrasound assessment of microcalcifications is not considered a valid method due to the lack of contrast between normal parenchyma and microcalcifications in breast tissue.
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