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Introduction
Purpose

BreastScreen Aotearoa is offering Radiology Training Fellowships for New Zealand resident radiologists who wish to work within the national breast screening programme. The Fellowships offer radiologists educational and research opportunities as well as practical experience under the supervision of the Clinical Director of a BSA Lead Provider. 
The purpose of the fellowships are to increase the number of radiologists working with the national breast screening programme, BreastScreen Aotearoa (BSA) by raising interest in screening mammography.

Background
The National Screening Unit (NSU) has a strategic leadership role in developing the screening workforce through policy, planning and facilitation of outcomes that ensure access to quality screening services that are appropriate to the needs of screening programme participants.

There is a national shortage of breast radiologists. This shortage could compromise the integrity of BSA by increasing time for turnaround of reporting of mammograms and overworking existing staff. Further, unreasonable workloads may lead to attrition, making recruitment even more difficult.  

The Radiology Training Fellowship aims to encourage New Zealand radiology trainees to gain experience in breast radiology, with the goal of increasing the available workforce for BSA.

Fellowship Conditions
Applications
Applications for Fellowships are called for annually. They are considered by the National Screening Unit (NSU) and successful applicants are notified by the end of August. The Fellowship position then commences from December.

Successful applicants are selected on the basis of merit. 

Individual Lead Provider Organisations who offer a training position for a Radiology Training Fellowship must have the training post accredited by the Royal Australian and New Zealand College of Radiologists (RANZCR) prior to NSU acceptance of the Fellow commencing the advanced training position.  

Remuneration

Remuneration will be negotiated between the Lead Provider organisation and the Fellow. Remuneration for the Fellowships will be paid direct to the BSA Lead Provider organisation to which the Applicant will be employed. The amount of the Fellowship may contribute fully or partly to remuneration of the Fellow. Other benefits and conditions of employment may also be negotiated between the Lead Provider and the Fellow. The maximum value of the Fellowships will be $40,000 each (excluding GST) for a six month full time placement.

Duration

The fellowship will be for a period of six months with starting and finishing dates to be mutually agreed by the Fellow, Clinical Director and Lead Provider Manager. 

Primary Goals and Responsibilities for Radiology Fellows

Become proficient in all aspects of Screening and Diagnostic Breast Imaging.

· develop the general skills required to function effectively as a radiologist in a screening team.

· learn and develop screen-reading skills by parallel reporting of BSA cases on the radiology information system.

· become competent in all diagnostic modalities and radiology procedures required by a screening programme.

· participate in the BSA screening programme assessment sessions on a weekly basis.

· actively participate in the regular Multidisciplinary Team (MDT) meetings related to the BSA screening programme.

· plan, undertake, complete and document audit and research activities in conjunction with the supervising radiologist.

At least one tenth of a fellow’s programme must be research utilising national data, under the supervision of the BSA Clinical Leader and the Lead Provider’s Clinical Director. This research is to be worked up into a paper and presented at one local and one Australasian radiology meeting during or shortly after (within 4 months of the time of) the fellowship. 

Position Description
Individual Lead Providers who offer a training position for a Radiology Training Fellowship will require application to the Royal Australian and New Zealand College of Radiologists (RANZCR) for approval/accreditation for the advanced training position.

The successful applicant must have completed four years of an accredited training programme and have passed the FRANZCR Part II examination.

Fellows would be rostered to the Lead Provider working within BSA for 3.5 days of the working week.  Duties would include:

· reading screening mammograms (parallel student reader software programme)

· supervising diagnostic mammography and performing breast ultrasound and biopsy under the guidance of the breast radiologist

· protocol and supervising breast MRI (if applicable)

· giving IV breast MRI contrast agents and sedation as required (if applicable)

The trainee would be expected to participate in clinical audit during the year. Fellows will also have opportunities for research which will be supervised by the Clinical Director. The audit and research will be a breast screening topic and be tailored to suit the interests of the trainee. The topic will be decided in collaboration with the NSU and will be prioritised by its potential value to improve the care of BSA women.

Remuneration
Remuneration will be negotiated between the Lead Provider and the Fellow. The amount of the fellowship may contribute fully or partly to remuneration of the successful candidate. Other benefits and conditions of employment may also be negotiated between the Lead Provider and the candidate. The maximum value of the Fellowships will be $40,000 each (excluding GST) for a six month full time placement.

Relationships

Relationships may differ between Lead Provider but many Fellows would have the following relationships within the BSA team:

· Radiologists

· MRTs

· Nursing Staff

· Administration Staff

· Surgeon and Pathology Staff

· DHB or Management Group

Hours
Hours will be determined by Lead Provider. Additional out of hours CME and clinical meetings as required.
Teaching and Clinical Duties

Fellows may undertake teaching or other duties relevant to their research or training programme with their Clinical Director’s approval. Fellows must comply with the conditions set out in the BreastScreen Aotearoa National Policy and Quality Standards (NPQS).

Educational Activities

Educational activities include weekly radiologist and multidisciplinary meetings to review the radiology, pathology and clinical findings in current BSA assessment patients. Patient assessment working meetings may also be required to coordinate diagnostic assessment of cases being assessed for that day.

The Fellow should become familiar with the following by means of lectures or conferences, textbooks, journal articles, videotapes, teaching files and other teaching materials:

	1. 
	Epidemiology

	
	Risk factors and incidence

Staging and survival rates

	2. 
	Breast Anatomy, Pathology, and Physiology

	
	Breast development

Normal breast anatomy and histology. Alteration with age, pregnancy, menstrual cycle, and hormonal effects
Pathologic and mammographic appearance and clinical significance of benign breast conditions such as:

· Adenosis
· ductal hyperplasia
· fibroadenoma
· cysts
· papilloma
· hamartoma
· lipoma
· ductal ectasia
· radial scar
· fat necrosis
Atypical ductal hyperplasia (ADH), lobular neoplasia (LCIS), and other histologic risk factors
Pathologic and mammographic appearance, clinical features significance, and prognosis of ductal carcinoma in situ (DCIS) subtypes
Pathologic and mammographic appearance, clinical features and prognosis of invasive carcinoma including:

· invasive ductal carcinoma (NOS)
· mucinous lobular carcinoma

· medullary lobular carcinoma

· papillary lobular carcinoma

· tubular lobular carcinoma

· invasive lobular carcinoma
Other types of breast cancer such as Paget’s disease and inflammatory carcinoma
Histologic grading
Pathologic staging
Multifocal and multicentric carcinoma
Extensive intraductal component (EIC), definition, significance, mammographic assessment

	3. 
	Digital Mammography Equipment and Technique

	
	Features of dedicated mammographic units
Familiarity with the RANZCR Recommended Specification for New Digital Mammography Equipment
Characteristics of mammographic digital systems
Mammographic positioning: Technique for CC and MLO views and assessment of proper positioning, compression, exposure, contrast, sharpness, noise
Breast compression, rationale
Selection of technical factors
Factors affecting contrast, density, noise, sharpness

	4. 
	Mammography Quality Control

	
	Purpose and frequency of performance of quality controls tests performed by technologist: phantom images, monitor quality control etc.
Mammographic appearance of artefacts in digital mammography such as detector lag, mottle artefact etc.
Requirements and standards for BSA Mammography Accreditation and requirements of the BSA National Policy and Quality Standards (NPQS)
Requirements of RANZCR protocols

	5. 
	Mammographic Interpretation

	
	Normal mammographic anatomy and parenchymal patterns
Mammographic features of typically benign calcifications such as those due to:

· Adenosis
· Fibroadenomas
· fat necrosis
· secretory disease
· sebaceous gland calcification
· dystrophic calcification
Mammographic features of intermediate concern and higher probability of malignancy microcalcifications
Significance of distribution of calcifications
Mammographic features of benign masses and densities such as:

· asymmetric breast tissues
· radial scar
· hamartoma
· abscess
· cyst

· fibroadenoma
· intramammary lymph node
· hormonal replacement therapy
· phyllodes tumour
· hematoma
· Gynecomastia
· lipoma
· fat necrosis
· oedema
· ductal ectasia
· intracystic papilloma
· Mondor’s disease
Knowledge of NPQS and RANZCR lesion categories
Mammographic features of the altered breast secondary to benign biopsy, breast conservation, reduction mammoplasty, breast augmentation.
Signs of implant leakage

	6. 
	Problem Solving Mammography

	
	NPQS

Technique, value, and indications for supplementary mammographic views such as:

· Tangential
· 90ْ ML
· spot compression
· exaggerated craniocaudal
· cleavage
Criteria and methods for distinguishing focal asymmetric densities, asymmetric breast tissue, and breast masses
Technique for evaluation of implants, breast parenchyma, and implant leakage
Masses: Criteria and methods for assessment by mammography and ultrasound, likelihood of malignancy
Calcifications: Criteria for mammographic assessment
Magnification mammography: Advantages and disadvantages, technique, dose, indications
Localization of lesions seen on only MLO or CC view. Triangulation.

Criteria for biopsy and follow-up of masses, calcifications, and soft tissue densities
Ability to perform breast physical examination
Evaluation and management of a palpable mass with no mammographic findings

	7. 
	Breast Ultrasound

	
	Equipment and physical principles
Technique
Need for hands-on experience

Indications
Normal sonographic anatomy
Features of cysts
Benign and malignant solid masses: Features and reliability in distinguishing
Limitations: Detection and differentiation of microcalcifications, screening
Need for correlation with mammography
Criteria and reliability for evaluation of implant rupture
ACR Standards for Breast Ultrasound

	8. 
	Interventional Procedures

	
	Needle-wire localization
Stereotactic core biopsy and/or vacuum assisted biopsy
Ultrasound guided core biopsy and/or FNA. Importance of correlation of pathologic, mammographic and sonographic findings and history in determining patient management
Mammographic and sonographic guided cyst aspiration
Galactography
Specimen radiography, including paraffin block radiography
ACR Standards for Stereotactic Biopsy
ACR Image-Guided Breast Biopsy Accreditation Program

	9. 
	Screening Mammography

	
	Theory:

· lead time bias
· length bias
· selection bias
· survival rates
· prevalence vs incidence screening
· definition of lead time
Definition of:

· sensitivity
· specificity
· positive predictive value
· negative predicative value
· accuracy
· interval cancers
· false negative rate
· false positive rate
Relative efficacy of physical examination, breast self-examination, mammography
Randomised clinical trials, case control studies, follow up studies: purpose, methods, and results
Controversies regarding screening women aged 40-45 years
Radiation risk, biopsy rates, recall rates, cost effectiveness of screening, value of second reading
Screening guidelines of BSA etc.
Mammography Audit: 
· Desirable goals for positive predictive value (PPV)
· percent stage 0 or 1 tumours
· percent minimal carcinomas
· percent node positivity
· prevalent and incident cancer rates
· recall rates
· sensitivity and specificity
RANZCR Practice Standards for Diagnostic Mammography

	10. 
	Breast MRI (where applicable)

	
	Indications
Technique
Characteristics of benign and malignant breast masses
Implant rupture

	11. 
	Therapeutic Considerations

	
	Role of breast imaging in selection and monitoring of breast cancer treatment and post treatment follow up
Basic understanding of breast cancer treatment options
ACR Standards for Breast Conservation Therapy
ACR Standards for Diagnosis and Management of Ductal Carcinoma In Situ of the Breast (DCIS)
ACR Standards for Diagnosis and Management of Invasive Breast Carcinoma

	12. 
	Patient Management Principles

	
	Patient interaction and communications
Informed consent for invasive procedures
Follow up procedures for positive findings


Teaching texts
The following breast imaging textbooks are a minimum requirement for ongoing teaching for the Fellow studying breastcare:

· BSA National Policy and Quality Standards (NPQS)

· Teaching Atlas of Mammography - Tabar and Dean

· Breast Imaging 2nd Ed - Kopans

· Ultrasound Diagnosis of Breast Diseases - Tohno, Cosgrove & Sloane 
OR

· Breast Ultrasound by A Thomas Stavros

· Diagnosis and Indepth Differential Diagnosis of Breast Diseases - Tabar

· Mammography Today - Rickard, Wilson, Ferris & Blackett

The Fellow will have access to radiology journals such as:

· Breast Mammography:

· Seminars in Breast Disease

General and MRI journals:

· MRI Clinics of North America

· Radiology (print and on-line)

· American Journal of Roentgenlogy (print and on-line)

· Radiographics (print and on-line)

· Journal of MRI Imaging
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