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Introduction
The Professional Diploma in limb deformity and reconstructive surgery is intended for orthopedic consultants, specialists and residents whom are interested to pursue an advanced specialized career in deformity correction.
It requires one year of part time supervised training that must be conducted in approved hospitals and training facilities.

In addition, all participants must pass successfully two exams (one at the end of each stage of training) and present orally an essay paper on an agreed topic.

This one year professional diploma in LRS consists of 2 stages, two blocks each, each training block will be two and half months in duration, during which, participants will be working part time under the supervision of nominated orthopedic consultants and will share in various aspects of patients’ care under their supervision. At the beginning of each training block, they will attend two days of lecture series and participate in one workshop about correction of limb deformities  
All training centers that will be approved for participation in the program will be equipped with adequate operative services that ensure full coverage of all cases and operative procedures mentioned in the curriculum. 
The following diagram represents the layout of the training program
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Each training block is composed of the following: 
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Eligibility / entry requirements

· Graduation from medical school

· Completion of pre-registration house officer year
· At least two years of full time residency as an orthopedic resident

Trainees' duties and obligations during the training blocks
1. Attendance of all lectures and training workshops and conferences requested by course supervisor. A minimum of 80% compliance in attendance is requested. 
2. During the whole period of their clinical attachments (part time-three days/week), Trainees should be actively involved in patient care including sharing in making decisions about diagnosis and management under supervision of their assigned consultants. They must attend relevant operative sessions, outpatients’ clinics and clinical rounds as advised by their supervisors. They also should attend operative sessions in outpatients or day surgery unit regarding: correction of club foot, minimal procedures of pin or wire infection care, removal or minimal modification of an Illizarov or external fixation frame, addition or replacement of Shanze, pins, or wires..etc… 
3. The attendance, active participation and clinical/surgical performance of all trainees will be monitored and evaluated regularly by their supervising consultants. 
Criteria for successful completion of the program
1. Successful completion of all four training blocks as evident by the following:

a. Satisfactory reports from scientific supervisors

b. Completed logbook activities

c. Candidate attendance sheets 

2. Successful pass of the exams conducted at end of training block two and at end of block four

3. Satisfactory presentation of the essay 
Interruption of training
Candidates are allowed to submit a request to suspend their training for up to two years from their initial administration in each training stage, first and second. Only satisfactory completed blocks will be counted as part of the credit.

Candidates will not get credit for unfinished blocks in case they interrupted their training.
In some situations, candidates will not be able to attend their training blocks according to the rotation map described above. In that condition, all unfinished attachments must be repeated and completed satisfactorily before the candidate gets his/her diploma certificate.  
The rationale statements

The purpose of this curriculum is to describe the knowledge, skills and attitudes expected from LRS orthopedic surgeons upon completion of teaching and training activities in the LRS diploma. The curriculum also describes the methods of teaching and learning that will be used to facilitate the delivery of curriculum. In addition, it highlights the different methods of participant’s performance evaluation that are going to be used. The curriculum contents have been formulated through the following methods:

1. Revision of Egyptian Fellowship orthopedic curriculum.

2. Revision of international curricula for LRS training courses
3. Consultation colleagues who attended these international fellowship courses about their curricula for LRS and Consultation of experts in the field of orthopedic surgery. The curriculum then was re-revised by representative members of the LRS surgery in ASAMI Egypt and ASAMI International council and approved by the LRS diploma scientific council in April 2010.
Curriculum aims
Aims of the Limb reconstruction and deformity correction (LRS) Diploma:
1. To provide the participant with the knowledge, and skills which enable him/her to identify, assess, and manage the common and/ or important LRS conditions.

2. To enable the development and application of appropriate professional attitudes, ethical principles and communication skills.

Intended Learning Outcomes

By the end of training in the LRS Diploma, participant of the program must have the following knowledge, skills, behaviors and attitudes.

Knowledge and understanding
By the end of the training program, the trainees will be able to:

1- Outline the historical background of external fixation, its types, indications, contraindications, advantages and disadvantages.

2- Describe the anatomy and wire site insertion of different levels of the upper and lower limbs (appendicular skeleton).
3- Describe the histology, physiology of orthopedically important tissues (cartilage, bone, skeletal muscle, tendons, synovium, ligaments and nerves) during the process of distraction histogenesis and osteogenesis.
4- Discuss the different types of fractures, the process of fracture healing, delayed healing and non-union

5- Outlines the concepts and principles relevant to bone grafts & bone Banks
6- Outline the etiologies, clinical presentation and treatment of congenital deformities and developmental anomalies of upper and lower extremities.
7- Recall the basics of metabolic bone diseases. 

8- Discuss different forms of bone Infections 
9- Outline neurological diseases with orthopedic complications like cerebral palsy and poliomyelitis.
10- Outline the pathology and clinical presentation of primary and secondary tumors of the bone (Classification, Staging, and role of surgery).

11-  Summarize the etiology, clinical presentation, methods of diagnosis and treatment of muscle and fibrous tissues diseases (e.g. muscular dystrophies, fibrous dysplasia of bone,).
12- Explain the clinical presentations and different traumatic conditions suitable to be managed using EF. 
Skills

A. clinical skills
By the end of the training program, the participants will demonstrate competence and be able to:

1. Obtain proper and complete medical history for LRS related orthopedic conditions.

2. Perform competent / accurate clinical examination for patient presenting with different limb deformity.

4. Select the most appropriate investigations according to the case.

5. Prioritize most related differential diagnosis according to the patient’s history, clinical examination, and investigations and accordingly design the management plan.

6. Manage efficiently different cases presented with limb deformity and in need for reconstructive surgery. 

B. operative core competencies
By the end of the training program, the participants will be able to:

1- Obtain consent from patients through

a. Informing the patient about squeal of operative and non-operative management

b. Explaining perioperative process, likely outcome and time to recovery to patients, and check understanding.

2- Perform adequate pre-operative planning through:
a. Make choice of appropriate materials and equipment.
b. Check patient’s records and investigations.

3-  Perform adequate pre-operative preparations through

a. Give effective briefing to theatre team.
b. Ensure proper positioning on table.
c. Perform skin preparation.
d. Perform draping of the patient operative field.

4- Exposure and closure:
a. Perform optimum skin incision/portal/access.

5- Intra-operative techniques:
a. Follow the protocol for the procedures.
b. Handle tissues properly with minimal damage.
c. Control bleeding appropriately.
d. Use instrument appropriately and safely.
e. Anticipate and respond to variations e.g. anatomy.
f. Deal with complications.
g. Communicate clearly and consistently with anesthesia team.

6- Post-operative management:
a. Ensure safe transport of the patient to bed.
b. Construct a clear operation note and treatment instructions.
c. Inform the patient to clean the apparatus, wires, pins, skin care, and follow up rules instructions.

C. Operative procedures
By the end of the training program, participants should participate as observers, second and first assistant in the following procedures:
1- Management  of open tibial fractures using EF
2- Cortecotomy for lengthening or bone transport 

3- Tibial plateau fracture Management using EF
4- Management of  tibial non-union with EF
5- Management of  Pilon fracture with EF
6- Correction of foot deformity (bloodless- open)

7- Removal of EF  

8- Management  of fracture proximal humerus using EF


9- Management  of Intertrochenter fracture using EF




10-  Calcaneal osteotomy
11-  Triple arthrodesis 

12-  Bone transport in tibia

13-  Bone transport in femur 

14-  Tibial Lengthening

15-  Femoral lengthening. 

16-  Corrective osteotomy around the knees

17-  Osteotomy around the hip 

18-  Osteotomy of proximal femoral.

*Please notice that:

- Some of the procedures/workshops will be attended during the first training period which is the first two training blocks and some others will be attended during the second training period which is the last two training blocks.
- Management of some rare orthopaedic and traumatic cases may be practiced, though not mentioned.

- EF referred to circular, monolateral, hybrid fixator, or other 

- Though not mentioned, all modern techniques, classic, conventional, surgical or non-operatively may be used, e.g. Ponseti technique for clubfoot, flexible interamedullary medullary nails, Enders nails, reconstructive plates, 8plate, staples, screws, wires, casting  

Clinical cases and topics covered during the training
Congenital Deformities
1. Congenital Skeletal Limb Deficiencies of the upper extremities

2. Congenital Anomalies of the Hand

3. Congenital Absence of the Radius

4. Congenital Dislocation of the Hip, (complications and late presentation)

5. Congenital Clubfoot

6. Congenital Dislocation of the Knee

7. Congenital Coxa Vara

8. Congenital Pseudarthrosis of the tibia

9. Proximal femoral focal deficiency
10. Congenital Absence of the Fibula
11. Congenital Absence of the Tibia
12. Congenital Torsion in the Lower Extremity

13. Congenital Vertical Talus
Developmental Conditions 

1. Hereditary Multiple Exostoses
2. Osteogenesis Imperfecta
3. Achondroplasia.
Metabolic Bone Disease

Rickets 

Bone Infections

1. Acute Osteomyelitis.

2. Chronic Osteomyelitis.

Poliomyelitis and Related Affections (complications, treatment and reconstructive surgery)
Cerebral Palsy (types, clinical presentation and treatment options)
Role of reconstructive surgery in orthopedic oncology

Diseases of Muscle

Arthrogryposis Multiplex Congenita.
Regional Orthopedic cases and topics
Hip
· Clinical Examination.

· Salvage Operations.

· Femoral Torsion.

· Osteotomy at the Hip.
Knee
· Clinical Assessment 

· Deformity around the Knee.

· Genu Valgum.
· Genu Varum.

· Genu Recurvatum.

· Flexion deformity of the knees

· Conservative Treatment, Osteotomy, Arthrodesis.

Ankle & Foot
· Flatfoot.

· Cavus Foot.

· Diabetic Foot.

Shoulder, humerus, elbow, arm, hand &Wrist
· Flexion deformity of the elbow

· Madelung's Deformity.

· Wrist deformity

· Phalengeal and metacarpal deformity

Pediatric orthopedic 
· Perth's Disease.

· Skeletal Dysplasia.

· Tarsal Coallesions.

· Leg Length Discrepancy.

· Screening Survey for Congenital Anomalies.
List of lectures that will be covered during various training blocks

	Lecture title
	time

	Introduction to the program.

Historical background and types of external fixation
	Block 1 /week 1

	Indications, contraindications, advantages and disadvantages of EF
	

	Types and biomechanics of EF
	

	Tension stress and biology of distraction histogenesis 
	

	Components and frame assembly of monolateral external fixation , circular fixation and hybrid external fixation 
	

	Anatomical considerations and tips of insertion
	

	Apparatus care and complications 
	

	Normal lower limb alignment
	Block 2 /week 1

	Assessment of lower limb deformities 
	

	Types of fractures, fractures healing, delayed union and non-union
	Block 3 /week 1

	Congenital and developmental deformities of the upper and lower limbs
	

	Over view of metabolic bone diseases
	

	Infections, osteomyelitis and post traumatic osteomyelitis  
	

	Neurological diseases with orthopedic complications e.g. CP and Poliomyelitis 
	Block 4 /week 1

	Primary and secondary tumors of bones, classification, staging and role of surgical reconstruction 
	

	Diagnosis and treatment of muscle and fibrous tissue diseases
	

	Open fractures, classification and management 
	

	Intra-articular fractures around the knee joint
	

	Pilon fractures 
	


List of workshops that will be cover during the program
	Workshop type 
	Duration in hours
	Timing 

	Lengthening 

· Tibia 

· Femur 
	Four hours
	Block 1 



	Nonunion/resection and bone transport  

· Tibia

· Femur 
	Four hours
	

	Ponseti  techniques

· Club foot 
	Four hours
	

	Deformity correction

· Tibia 

· Femur 
	Four hours
	Block 2 



	Lengthening 

· 2Humerus

· Metacarpals

· Metatarsals
	Six hours
	Block 3

	Nonunion/resection and bone transport  

· Humerus 
	Two hours
	

	Ponseti techniques

· Recurrent and resistant club foot 
	Four hours 
	

	Deformity correction

· Juxta articular 

· Knee

· Ankle 

· Elbow 

· Foot deformities 
	Eight hours
	Block 4


Methods of Teaching and Learning

Teaching will be conducted using the following techniques

· Lectures 

· Workshops 

· Conferences and courses
· journal clubs

· Attendance of clinical rounds.

· Bedside inpatient work.

· Outpatient work.

· Apprenticeship teaching in the operative theatre.

The following methods of teaching and learning will be applied all through the program

1. Lectures: formal lectures will be used to covey the theories underlying all practical work. PowerPoint illustrations and lecturer notes will be used all through and will be supplied to the students prior to the session. During lectures, interactions with students will be in the form of questions and answers and open discussions. 

2. Workshops: there will be one workshop in each training module. Workshops will focus on training participants in safe environment on the performance of various techniques relevant to limb deformity correction. Plastic models will be used to try each relevant procedure. 

3. Outpatient clinics: trainees will attend outpatients’ orthopedic clinics once weekly for five weeks in each training block. They will work under the supervision of consultants and encounter patients with limb deformity problems. They will share in the process of history taking, clinical examination, and request of appropriate investigation and in writing appropriate management plans.

4. Inpatient rounds: trainees will follow inpatients for implementation of appropriate management plans under supervision of their consultants. 

5. Clinical rounds and scientific clubs: trainees will have the chance to attend weekly meetings with orthopedic experts in different prestigious orthopedic institutes. They will discuss interesting cases, attend in and share in preparation of scientific presentations. In addition, they will share in the evaluation of recent clinical research relevant to the field. 

6. Operative sessions: all participants of the program will attend live orthopedic operative sessions twice weekly. In the operative room, they will observe and assist in all procedures mentioned in this curriculum. 

7. Conferences: During the program, trainees will usually have the chance to attend the Annual International Course in Deformity Correction of the Egyptian Orthopaedic Association (EOA), which has a unique national and international scientific committee. They will also have the chance to attend the Annual International Conference of the EOA in which a considerable number of national and international experts in deformity correction are participating. With 50% discount, trainees have the right to attend the annual Pan Arab Orthopaedic Association (PAOA) conference, the meeting for all Arabic orthopaedic pioneers all over the world.
8. Personal study: candidates will be guided by a list of recommended reading and instructors ’ notes

Methods of Participants’ Evaluation
All program participants must pass successfully the following exams in order to be eligible to receive the Diploma certificate 

1. Written exams 

· Two written exams are held during the study period. One at the end of the second training block and the second at the end of the fourth training block. 
· Format: the following formats are utilized in written examination:

· Multiple choice questions 

· True / false questions 

· Pass mark: the pass/ fail limit is defined through the use of a formal standard setting process. That takes into consideration both the overall performance of candidates and the opinion of judge experts about the difficulty of the exam and the accepted failure rate. 
2. Oral Exam

· Two oral exams are held during the study period. One at the end of the second training module and the second at the end of the fourth training module. 
· Format: Candidates will pass through two oral stations; each station is attended by two examiners. In each station he we will be requested to respond to two structured questions. Questions will test his problem solving, interpretation and management planning abilities. In addition, he will be evaluated for interpersonal communication skills and ethical attitudes.
· Pass mark: all stations are marked through the use of standardized marking sheets. The pass/ fail limit is defined through the use of a formal standard setting process that takes into consideration the difficulty of the exam as judged by experts.
3. The training Logbook

All trainees must keep a Logbook where they record requested academic activities and procedural skills that have been performed or learnt during the training blocks. The activities should be dated and categorized to whether been performed by the trainee him/herself or as an assistant or observer. Each activity registered in the Logbook must be signed and approved by the supervisor.

4. The essay presentation

The participant must choose one theoretical/ scientific topic of relevance to limb deformity and reconstructive surgery at the end of the second training block. Under the guidance of his supervisor, he should prepare a short essay of no more than 10 pages about the topics and be able to present it during his/her third training block. The presentation will be attended and evaluated by his supervisor and a nominated committee from the scientific board.  

5. Supervisor Evaluation

Trainees will be evaluated regularly by their scientific supervisors. All supervisors will submit a formal report to the LRDC scientific board at the end of each training block.  The report will reflect their opinion regarding the performance of the trainees and if any corrective actions are required.
In case the trainee performance in any training block is deemed unsatisfactory, candidates will need to take remedial actions including repetition of the training block or part of it according to the supervisor recommendations in the report. 
The following table represents the share of each type of evaluation in the overall grade of the candidates
	Types of evaluation
	Contribution to the  candidate grade

	Attendance
	85% attendance of all activities is a prerequisite for entry to course written and oral exams

	 Essay presentation 
	Accepted project (10%) of the grade

	First written exam 
	Pass successfully(15%) of the grade

	Second written exam 
	Pass successfully(15%) of the grade

	First oral exam
	Pass successfully (15%) of the grade

	Second oral exam 
	Pass successfully (15%) of the grade

	Logbook and supervisor report 
	Approved logbook and satisfactory supervisor reports (30%) of the grade

	Final decision to get certified
	80% of the overall grade


Program Evaluation

The program will be evaluated through the following approaches

1. Participants feedback: all candidates who gets enrolled in the program will be asked to submit a formal response to feedback questionnaires; at the end of each lecture day, at the end of module, after examinations and finally at program exit. Questionnaire will seek candidates’ opinion regarding the effectiveness of teaching and learning opportunities, qualities of instructors, teaching facilities, attainment of learning outcomes and the difficulty of exams.

2. Instructor feedback: all instructors participating in the program will be asked to provide structured feedback through surveys and informal discussions about the same items mentioned in the candidates’ questionnaires. The timing of instructor feedback will be at the end of each course.

3. Annual reporting: Program director and program coordinator will submit an annual program report that define areas of strengths and areas of concern and propose an action plan for correction of deficits and improvement of performance.

4. External Evaluation and Accreditation: the program contents will be subject for review and accreditation by relevant agencies.
Additional Information About the Program
Credit hours: The program workload equal to 13credit hour* that fulfill the following activities
1. Face to face instructions and interactive discussions of  all modules and workshops (4 credit hours)

2. operative experiences and patient work (8 credit hours)

3. Essay preparation (1 credit hour)

They are divided as follows

· 3 credit hours for each module ( 1 hour theoretical and two hours clinical)

· 1credit hour for the research essay 

To be noted that 

1. Lectures, journal clubs and workshops were counted towards theoretical credit hours. (1 credit=12-15 hours of face to face instructions)

2. Outpatients, inpatients and operative were counted towards clinical credit hours. (1 credit hour=full time clinical training for one week.
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