PROGRAM REQUIREMENTS FOR SUBSPECIALTY EDUCATION IN

MUSCULOSKELETAL RADIOLOGY – PROGRAM DIRECTOR COMMENTS
In addition to complying with The Program Requirements for Residency Education in the Subspecialties of Diagnostic Radiology, programs must comply with the following requirements, which in some cases may exceed the common requirements.

I. SCOPE AND DURATION OF TRAINING

A. Definition and Scope of the Subspecialty

The musculoskeletal radiology training program constitutes a closely supervised

experience in the application and interpretation of all imaging examinations and procedures as they relate to the analysis of disorders of the musculoskeletal system, including bones, joints, and soft tissues. The imaging methods and procedures include, but are not necessarily limited to, routine radiography, computed tomography, ultrasonography, radionuclide scintigraphy, magnetic resonance, arthrography, and image-guided percutaneous biopsy techniques. The objective of training in musculoskeletal radiology is to provide an organized, comprehensive, supervised, and progressively responsible full-time educational experience in the selection, interpretation, and performance of these examinations and procedures. A further objective is to provide the resident an opportunity to develop skills necessary for clinical and/or basic research in the subspecialty of musculoskeletal radiology.
Program Director Comments:

Our program offers all modalities involved in MSK imaging as indicated in the program information file for MSK.  The process of graduated responsibility is utilized in our subspecialty training program and the volume and variety of procedures is objectively listed in the breakdown of procedures according to MSK division staff members.  All subspecialty residents have opportunities to perform and present research and are required to produce research that is of sufficient quality to present at national or international meetings.  The research output for the MSK section is thoroughly documented.

B. Duration of Training

Prerequisite training for entry into a diagnostic radiology subspecialty program should

include the satisfactory completion of a diagnostic radiology residency accredited by the

Accreditation Council for Graduate Medical Education (ACGME) or the Royal College of Physicians and Surgeons of Canada (RCPSC), or other training judged suitable by the

program director.

Program Director Comments:

Our program requires the appropriate prerequisite training.
II. FACULTY QUALIFICATIONS AND RESPONSIBILITIES

The program director must be certified in diagnostic radiology or radiology by the American Board of Radiology or possess equivalent qualifications.

In addition to the program director, the program must include at least one person experienced in musculoskeletal radiology who has a substantial commitment to the training program. If necessary, other radiologists with expertise in certain imaging methods or procedures may function at least as part-time members of the training program. To ensure adequate supervision of the residents, there must be at least one full-time faculty person available for each two residents in the program.
Program Director Comments:

Our full time faculty fully meet these requirements.  Their CV’s are kept on file with the radiology GME program coordinator.
III. FACILITIES AND RESOURCES

A. Space and Equipment

Modern facilities and equipment and adequate space must be available to ensure an

adequate educational experience for the resident. Access to routine radiographic,

computed tomographic, scintigraphic, magnetic resonance, and ultrasound equipment

must be provided. Adequate space for film display, film interpretation, and consultation

with referring physicians must be available, and adequate office space, office supplies, and secretarial help for the conduct of research projects should be provided for musculoskeletal radiology faculty and residents. Assistance with literature searches, editing, statistical tabulation, and photography should be provided.
Program Director Comments:

Modern facilities and equipment are present in our department.  The details of this is listed in the program information file.  There are dedicated reading rooms with adequate space for image display and image interpretation as well as physician consultation.  Appropriate office supplies are available.  Assistance with research, literature searches and secretarial help is available via our research assistant.
B. Library

The training program must provide ancillary teaching resources including access to a

medical library with a sufficient number of textbooks and journals related to musculoskeletal diseases and electronic literature search capabilities. A musculoskeletal

radiology/pathology teaching file must be developed and available for use by the residents.  The American College of Radiology teaching file will only partially meet this requirement.
Program Director Comments:

Our radiology library contains appropriate educational materials and a separate MSK library is maintained.  An MSK radiology teaching file is in place and may be accessed by the subspecialty residents.  .
IV. EDUCATIONAL PROGRAM

A. Clinical Components

Residents in musculoskeletal radiology must be provided access to a variety of patients

encompassing the entire range of disorders of the musculoskeletal system, including

articular, degenerative, metabolic, hematopoietic, infectious, traumatic, vascular,

congenital, and neoplastic diseases. The imaging methods and procedures available for

training should include routine radiography, computed tomography, ultrasonography,

radionuclide scintigraphy, magnetic resonance, arthrography, and image-guided

percutaneous biopsy techniques.  The program curriculum must provide clinical experience and didactic sessions encompassing the entire spectrum of musculoskeletal diseases. This must include both the axial and the appendicular skeletons of both adult and pediatric patients. The resident must interpret, under appropriate supervision, diagnostic examinations that include routine radiography, computed tomography, and magnetic resonance. Furthermore, the resident must perform and interpret arthrograms. The program must provide experience with image-guided percutaneous biopsy procedures and exposure to ultrasonography, bone densitometry, and radionuclide scintigraphy as they relate to diseases of the musculoskeletal system. A log must be kept by each resident documenting the types of arthrographic and biopsy procedures that she or he performs. With regard to invasive procedures, residents are to be given graduated responsibility as competence increases; such responsibility should include preprocedural and post procedural patient care.

Emphasis is placed on close coordination and cooperation with referring physicians,

including orthopedic surgeons, rheumatologists, and emergency department specialists,

and on establishment of proper imaging protocols to ensure that excessive or inappropriate examinations are not ordered and performed. Access to both inpatients and outpatients is required.
Program Director Comments:

Our subspecialty residents are exposed to all variety of patients including Orthopedic, Rheumatology, Pediatric, Trauma patients and many others including all of the patients who undergo musculoskeletal examination within the medical center.  The supspecialty residents are involved in all forms of image guided intervention including, but not limited to:

Vertebroplasty
  

Arthrograms
  


Therapeutic joint injections
Angiography with Tumor Embolization
Selective Nerve Root Injections
Eipdural Steroid Injections
Solid Organ Biopsies
Osseous Biopsy (Including Spine)
Soft Tissue Biopsy
  


Myelography
 


Abscess Drainage
 


Kyphoplasty
  


Spinoplasty (Percutaneous Vertebral Body Reconstruction)
  


Radiofrequency ablation of tumors
  


Osteoplasty
  


Sacroiliac joint injection
  


Synovial cyst injection
  


Synovial cyst fenestration
  


Facet therapeutic injection
  


Facet cyst fenestration
CT guided regional nerve blocks (celiac plexus, hypogastric plexus, etc)
The subspecialty resident receives training in bone densitometry and radionuclide scintigraphy of the MSK system and is required to log all interventional procedures.  The subspecialty residents are required to consult with referring physicians and is give a graduated level of responsibility as their training progresses.  These procedures involve both outpatients (OUPB and Everett Tower) and inpatients (Everett Tower, Presbyterian Tower, Childrens Hospital, and the Veterans Administration Hospital)
B. Didactic Components

There must be didactic conferences and teaching sessions that provide coverage of

musculoskeletal concepts related to anatomy, physiology, pathology, orthopedic surgery,

and rheumatology. Attendance at and participation in department conferences, such as

daily film interpretation sessions, are required. Regularly scheduled interdepartmental

conferences in, for example, orthopedic surgery, neurosurgery, and other appropriate

surgical specialties; pathology; rheumatology; and oncology are also necessary

components of the program. In addition, the training experience should include radiology

oriented conferences with medical students and graduate medical staff. The resident also

should be encouraged to attend at least one national meeting or postgraduate course

dealing with musculoskeletal radiology during his/her fellowship year. Although the precise responsibility of the resident will vary from one clinical conference to

another, opportunities must exist for active participation in the formulation of a diagnosis

and/or the generation of an imaging protocol; such participation is to be used as a means

by which the program director and other faculty members judge the resident’s progress.
Program Director Comments:

Required conferences include all Diagnostic Radiology resident conferences with topics related to the MSK system, all morning Orthopedic Surgery conferences, all joint Radiology-Rheumatology conferences, all conferences with Medical Genetics.  At minimum there is one conference daily.  These conferences are supplemented with case conferences and dedicated MSK subject matter reviews.  The conferences involve all individuals on the MSK rotation which may include medical students orthopedic surgery residents, rheumatology residents, family practice residents and students in medical genetics.  Involvement in the conferences range from passive participation (listening to lecture) to active participation (analyzing cases for the group) to preparing and giving lectures independently.
C. Resident Participation in Research

The training period in musculoskeletal radiology should provide sufficient research

opportunities for the resident. He or she should be able to participate in the design,

performance and interpretation of research studies and have the opportunity to develop

competence in critical assessment of investigative techniques. Completion of at least one

clinical or basic research investigation during the period of training is encouraged.

Laboratory facilities to support research projects should be available in the institution.
Program Director Comments:

All subspecialty residents have opportunities to perform and present research and are required to produce research that is of sufficient quality to present at national or international meetings.  The research output for the MSK section is thoroughly documented.
Research output for AY’s 03 to 05 includes, but is not limited to, the following:

1. Thompson DB, Burton B, Watters M, Belden C, Emery RL, Beall DP. Calcific cerebral arterial embolization in the setting of bacterial endocarditis superimposed on prior rheumatic aortic valvular disease.  Clin Imaging. 2003 Sep-Oct;27(5):304-6.

2. Bau JL, Ly JQ, Borstad GC, Lusk JD, Seay TM, Beall DP. Giant Cell Arteritis.  Am J Roentgenol 2003 Sep;181(3):742.

3. Currie J, Beall DP, Ly JQ. Trevor's disease involving the fifth metatarsal of the left foot: a case report.  Foot Ankle Int. 2003 Aug;24(8):650-2. 

4. Ly JQ, Bau JL, Beall DP, Lusk JD. Forearm intramuscular myxoma: radiologic-pathologic conference of Wilford Hall Medical Center. AJR Am J Roentgenol 2003;181:960.

5. Ly JQ, Beall DP. Giant cell tumor of the tendon sheath. Appl Radiol 2003;32:52-55. 

6. Ly JQ, Yi EK, Beall DP. Diabetic muscle infarction. AJR Am J Roentgenol 2003;181:1216. 

7. Carlson CL, Hartman R, Ly JQ, Beall DP. Primary leptomeningeal lymphoma of the lumbar spine.  Clin Imaging. 2003;27(6):389-93.

8. Ly JQ, Beall DP. Paralabral Cyst Associated With Posterior Labral Tear.  Appl Radiol 2003;32(11):.
9. Ly JQ, Beall DP. Gout. Appl Radiol 2003;32(11):76-78.

10. Edmonds LD, Ly JQ, LaGatta LM, Lusk JD, Beall DP. Quiz case.  Eur J Radiol 2003 Dec;48(3):312-5.
11. Ly JQ, LaGatta LM, Beall DP. Calcaneal Chondroblastoma With Secondary Aneurysmal Bone Cyst. Am J Roentgenol 2004;182:130.

12. Levy AJ, Wold PB, Beall DP, Ly JQ. RCOM Radiological Case of the Month: Tuberculous Spondylitis Without Discitis.  Appl Radiol 2003;32(12):40-45. 

13. Barrett TJ, Beall DP, Ly JQ, Davis SW  Radiologic-Pathologic Conference of Wilford Hall Medical Center:Cortical Aneurysmal Bone Cyst of the Tibia. AJR Am J Roentgenol 2004:182:740.

14. Lancaster TF, Kirby AB, Beall DP, Wolff JD, Wu DH.  Mucoid Degeneration of the Anterior Cruciate Ligament:  A Case Report.  J Okla State Med Assoc  2004;97(8):326-28.

15.  Calvin SA, Beall DP, Ly JQ, Wolff JD, Wu DH.  Basilar Artery Thrombosis.  J Okla State Med Assoc  2004;97(8):326-28.

16. Whyte JJ, Beall DP.  Cleidocranial Dysostosis.  Consultant  2004;44(12):1588.

17. Davis JM, Beall DP, Lastine C, Sweet C, Wolff J, Wu D. Chance fracture of the upper thoracic spine.  AJR Am J Roentgenol. 2004;183(5):1475-8.
18. Beall DP.  MR Arthrography of the Shoulder:  Current Concepts and Clinical Applications.  Magnetic Resonance Update  2004;Nov:MRU923.
19. Ly JQ, Gilbert BC, Davis SW, Beall DP, Richardson RR. Lymphangioma of the foot. Am J Roentgenol. 2005;184(1):205-6.

20. Reed CM, Campbell SE, Beall DP, Bui JS, Stefko RM.  Atlanto-Occipital Dislocation with Traumatic Pseudomeningocele Formation and Post-Traumatic Syringomyelia.  Spine 2005;30(5):E128-33.

21. Fredrick LA, Beall DP, Ly JQ, Fish JR.  The symptomatic accessory navicular bone: A report and discussion of the clinical presentation.  Curr Probl Diagn Radiol  2005;34(2):47-83.
22. Taylor L, Beall DP, Ly JQ, Sweet CF, Wolff JD, Wu DH. Olecranon stress fracture. J Okla State Med Assoc. 2005;98(2):51-2.

Scientific Exhibits:

1. Cheema Z, Khan S, Sweet CF, Beall DP.  Challenging Educational Case: Co-existent Right Ulnar and Median Neuropathy at Wrist Electrophysiologic and Imaging Correlation.  50th Annual Meeting of the American Association of Electrodiagnostic Medicine,  San Francisco, CA, September 2003.

2. Hsiao J, Yi EK, Ly JQ, Beall DP.  MR Imaging of Sports-related Wrist Fractures.  52nd Annual Meeting of the Association of University Radiologists, San Francisco, CA, April 2004.

3. Hsiao J, Yi EK, Ly JQ, Beall DP.  MR Imaging of Sports-related Wrist Injuries: The Intrinsic Ligaments and the Triangular Fibrocartilage Complex.  52nd Annual Meeting of the Association of University Radiologists, San Francisco, CA, April 2004.

4. Beall DP, Ly JQ.  Cystic Masses of the Knee: Magnetic Resonance Imaging Findings.  52nd Annual Meeting of the Association of University Radiologists, San Francisco, CA, April 2004.

5. Kirby AB, Kuehling S, Beall DP.  Benign Lucent Cystic Masses of the Knee: Magnetic Resonance Imaging Findings.  52nd Annual Meeting of the Association of University Radiologists, San Francisco, CA, April 2004.

6. Kirby AB, Murphy MP, Beall DP.  Magnetic Resonance Imaging Findings of Injury Patterns Seen in Patients with Chronic Lateral Ankle Instability.  52nd Annual Meeting of the Association of University Radiologists, San Francisco, CA, April 2004.

7. Kirby A, Deepa C, Ly JQ, Beall DP. The Role and Findings of MR Imaging of Golf Injuries.  American Roentgen Ray Society 104th Annual Meeting May 2-7 2004, Miami Beach, FL. 

8. Ly JQ, Reed C, Tran H, Beall DP. The role of MR imaging in the evaluation of the hand mass: MRimaging-Histopathological Correlation. American Roentgen Ray Society 104th Annual Meeting May 2-7 2004, Miami Beach, FL.

9. Hsiao J, Yi EK, Ly JQ, Beall DP.  MR Imaging of Sports-related Wrist Injuries: The Intrinsic Ligaments and the Triangular Fibrocartilage Complex.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

10. Hsiao J, Yi EK, Ly JQ, Beall DP.  MR Imaging of Sports-related Wrist Fractures.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

11. Lastine CL, Beall DP.  Imaging for Femoroacetabular Impingement.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

12. Sadler JR, Beall DP, Ly JQ.  Cystic Masses of the Knee: Magnetic Resonance Imaging Findings.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

13. Kirby AB, Murphy MP, Beall DP.  Magnetic Resonance Imaging Findings of Injury Patterns Seen in Patients with Chronic Lateral Ankle Instability.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

14. Kirby AB, Kuehling S, Beall DP.  Benign Lucent Cystic Masses of the Knee: Magnetic Resonance Imaging Findings.  23rd International Congress of Radiology, Montreal, Canada June 25-29, 2004.

15. Beall DP. Rotational instability of the elbow: The role of the lateral ulnar collateral ligament in posterolateral elbow instability and indications for surgical repair.  European Society for Magnetic Resonance in Medicine and Biology.  Copenhagen, Denmark September 9-12, 2004.

16. Beall DP. Imaging criteria for femoroacetabular impingement: Defining the predisposing factors and radiologic appearance of hip impingement.  European Society for Magnetic Resonance in Medicine and Biology.  Copenhagen, Denmark September 9-12, 2004.

Abstracts

1. Banks KP, Ly JQ, Beall DP.  Overuse Injuries of the Upper Extremity in the Competitive Athlete:  MR Imaging Findings Associated with Repetitive Trauma [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:730.

2. Campbell SE, Chen SR, Grayson DE, Sanders TG, Fillman E, Beall DP.  The Many Faces of Fibrous Dysplasia: Clinical, Radiographic, and Imaging Manifestations of Fibrous Dysplasia, with Pathologic Correlation.  [Abstract In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:730.

3. Thompson DB, Campbell SE, Beall DP, Delone D, Lisanti CJ, Smirniotopoulos JG.  The Extraaxial, Intradural Mass: Imaging of an Uncommon Group of Lesions, with Pathologic Correlation [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:730.

4. Chen SR, Campbell SE, Grayson DE, Beall DP, Sanders TG, Stone AB.  Cystic Fibrous Dysplasia: Characteristic Imaging Features with Histopathologic Correlation.  [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:186.

5. Lattin GE, Gould F, Ly JQ, Yi EK, Beall DP.  Posterolateral Rotational Instability of the Elbow:  Clinical Considerations, Associated Injuries , and Imaging Findings in the Disruption of the Radial Collateral Ligamentous Complex.  [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:728.

6. Ly JQ, Sanders TG, Beall DP, Gleason PD, Goei AD, Ingari JV.  Redefining the Transverse Humeral Ligament: Its Structure, Function, and Tissue of Origin.  [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:729.

7. Mackersie AB, Campbell SE, Greer B, Fillman E, Bui-Mansfield LT, Beall DP.  Unusual Manifestations of Sarcoidosis: Radiographic and Imaging Appearance of a Common Disease in Uncommon Locations.  [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:725.

8. Smirniotopoulos JG, Gibson M, Petermann GW, Chan C, Dahlen RT, Beall DP.  Neuroradiology Case of the Day. Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:707.

9. White D, Campbell SE, Beall DP, Lisanti CJ, Radvany MG.  Complications of Percutaneous Vertebroplasty and How to Avoid Them. [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2003:765.

10. SS Shinault, D P Beall, E R Ritchie, S E Campbell, H Tran, J V Ingari, MD et al. Regeneration of the Flexor Carpi Radialis Tendon after Full-thickness Harvest: An MR Imaging Evaluation Following Ligamentous Reconstruction Tendon Interposition Arthroplasty.  [Abstract].  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:202.

11. D P Beall, J L Bond, L L Holland, J Q Ly, C F Sweet, S E Campbell, et al.  Histologic and Anatomic Examination of the Composition of the Rotator Cuff Interval: The Role of the Interval as Part of the Anterosuperior Shoulder Complex.  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:595.

12. R F Costello, D P Beall, C F Sweet, D E Grayson, J Q Ly, S E Campbell.  Rotational Instability of the Elbow: The Role of the Lateral Ulnar Collateral Ligament in Posterolateral Elbow Instability and Indications for Surgical Repair.  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:743.

13. J Sadler, D P Beall Using the ABER Position to Improve the Evaluation of the Glenohumeral Ligaments and Glenoid Labrum.  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:744.

14. D P Beall, A Kirby, J Q Ly, C F Sweet, S E Campbell, J Wolff.  Magnetic Resonance Imaging Findings of Injury Patterns Seen in Patients with Chronic Lateral Ankle Instability.  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:743. 
15. G E Lattin, C F Gould, J Q Ly, D P Beall, M A Tall, MR Imaging of Hip Trauma: Clinical Implications and Post Traumatic Findings of the Osseous Structures, the Articular Cartilage, and the Acetabular Labrum.  In: Radiological Society of North America Scientific Assembly and Annual Meeting Program, 2004:743.
D. Interchange With Residents in Other Specialties

The presence of accredited training programs in orthopedic surgery and rheumatology is

highly desirable.  Shared experiences with residents in orthopedic surgery, rheumatology, pathology, and other appropriate specialties, including surgical subspecialties, are strongly encouraged.  When appropriate, supervision and teaching by faculty expert in these additional disciplines should be available.

Program Director Comments:

Our program collaborates closely and directly with the departments of Orthopedic Surgery and Rheumatology and has collaborative efforts with the Department of Pathology.  We are also closely involved with Neurosurgery, Family Practice, Internal Medicine, Pediatrics, and General Surgery.

E. Duty Hours and Conditions of Work

(See Program Requirements for Residency Education in the Subspecialties of Diagnostic

Radiology for details concerning duty hour requirements.)

V. EVALUATION (See Program Requirements for Residency Education in the Subspecialties of Diagnostic Radiology for details concerning evaluation requirements.)
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