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النّصر للمتمرّدين. والهزيمة للمتردّدين، 

 والنّهايات لمن يملك البدايات .... 

 
 

 

 

بين يديكم ثمرة ليال طوال ومجهود شاق , بذل على طريق النجاح , لنطوي  
 به متاهات الاستعداد للامتحان الشفوي , متمنين لكم السداد والتوفيق   

 

 

 لا تنسونا من صالح دعائكم .... 

 
 
 

 
 

 اخوانكم : أكرم البلاع , ناصر الشرع , زيد ذنيبات  
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1. Bone healing  

Bone is :  
substance that forms the skeleton of the body. It is composed chiefly of :  
1. organic component (40% of dry weight) 
2. inorganic component 
(60% of dry weight) 

 
Bone Healing a complex sequential set of events to restore injured bone to pre-
fracture condition 
 
Fracture stability (mechanical stability) determines  the type of healing that will 
occur 

o when the strain is below 2%, primary bone healing will occur 
o when the strain is between 2% and 10%, secondary bone healing will occur 

 

 
 
Modes of bone healing ( Modes of bone healing differs from stages of healing)   
( Modes = Types )  
 

1. primary bone healing (strain is < 2%) 
▪ The method of bone formation in Primary bone healing is intramembranous healing 
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▪ occurs via Haversian remodeling  
▪ occurs with absolute stability constructs 

 
2. secondary bone healing (strain is between 2%-10%) 

▪ The method of bone formation in Secondary  bone healing is enchondral healing 
 

▪ involves responses in the periosteum and external soft tissues.  
▪ occurs with non-rigid fixation, as fracture braces, external fixation, bridge plating, 

intramedullary nailing 
 
 

 
 
 
 
 

 
 

Stages of Fracture Healing 

Inflammation • 1. Hematoma formation  
• 2. Growth factors secretion (Macrophages, neutrophils and platelets release 

several cytokines (PDGF, TNF-Alpha, TGF-Beta, IL-1,6, 10,12) detected  24 H 
post injury 

• 3. Fibroblasts and mesenchymal cells migrate to fracture site and granulation 
tissue forms around fracture ends  

• 4.Osteoblasts and fibroblasts proliferate 
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Repair 1.Primary callus forms within two weeks.  
2.The mechanical environment drives differentiation  

• (Amount of callus is inversely proportional to extent of immobilization) 
•   
o osteoblastic (stable environment 

, Strain < 2% ) 
 

o primary cortical healing occurs 
with rigid immobilization (ie. 
compression plating)  

o chondryocytic (unstable environment strain 2-
10%) 

o  
enchondral healing with periosteal 
bridging occurs with Non rigid immobilization 

• Enchondral ossification converts soft callus to 
hard callus (woven bone).  

o cytokines drive chondocytic differentiation.  
•  

Remodeling • 1.Begins in middle of repair phase and continues long after clinical union 
• 2. Woven bone is gradually converted to lamellar bone 
• 3.Medullary cavity is reconstituted 
1. 4. chondrocytes become apoptotic and VEGF production leads to new vessel 

invasion 
• 5. Bone is restructured (Shaped ) in response to stress and strain (Wolff’s Law 

& piezoelectic charges) 

 • In Primary bone healing :  Haversian remodeling (development of cutting 
cones)  
 

In Secondary bone healing : Osteoclastic resorption via Howship lacunae  
(  Trabecular bone remodling method) ?? 
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2.Trauma: 

 

A- Oral 
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1. Evaluation, Resuscitation & DCO: 

Golden Hour 

o period of time when life threating and limb threatening injuries should be treated in order to decrease mortality 
 
 
Damage control orthopedics 

 temporary stabilization of skeletal fractures in patients whom the initial insult of trauma has compromised the ability of them to undergo the physiologic 

stress of definitive treatment to avoid 2nd Hit  

DCO : (delay of definitive treatment until physiology has improved) 
 
 
 Early Total Care (ETC),  
fixing long bone fractures as soon as possible because patients were "too sick not to operate" which  led to exacerbation of the "second-hit" in  patients with 
hemodynamic instability, head, and/or chest injuries 
 
 
Optimal time of surgery :  
 

1. acute inflammatory window (period from 2 to 5 days characterized by a surge in inflammatory markers) :  

patient are at increased risk of ARDS and multisystem failure during 

 

 

 

2.window of opportunity : its an immunological window between day 5 and day 10 after trauma 

used for defnitive stabilization of fractures.  
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3.The period of immunosuppression lasts for about 2 weeks, so that secondary reconstructive procedures can be planned for the third week 

after trauma.  

 
 
Early appropriate care :  
 
identifies major trauma patients and definitively treats the most time-critical orthopaedic injuries while minimizing the secondary inflammatory response, 
guided by laboratory parameters of adequate resuscitation ( oxygenation)  
 
This means return to normal oxygenation, vital signs, temperature, coagulation, and normal microcirculation resulting in aerobic metabolism, as measured by 
pH, base defcit, and venous lactate 

 
 

Adult Respiratory Distress Syndrome 
Acute Respiratory Distress Syndrome (ARDS) results from acute lung injury that leads to  

o non-cardiogenic pulmonary edema 
o respiratory distress 
o refractory hypoxemia 
o decreased lung compliance 

 
 
 

Osteomyelitis 
Infection of bone & bone marrow characterized by progressive inflammatory destruction and apposition of new bone 
 
 
Biofilm :  

https://upload.orthobullets.com/topic/1006/images/ards.jpg
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A structured community of bacterial cells enclosed in a self produced polymeric matrix entering in a no-growth, or sessile, phase and adherent to inert or living 

surface , made of 85 % exopolysaccharide glycocalyx & 15 % bacterial cells which makes them more resistant to antibiotics occuring within 4 weeks  

 

sequestrum: devitalized bone that serves as a nidus for infection  
involucrum: formation of new bone around an area of bony necrosis 
 

Septic arthritis  

Intra-articular infection which may cause articular surface damage due to: 
1.release of proteolytic enzymes (matrix metalloproteinases) from inflammatory and synovial cells, cartilage, and bacteria  
2.increased joint pressure may cause osteonecrosis if not relieved within 8 hours  
 
 

Necrotizing Fasciitis 

Necrotizing fasciitis is a life threatening infection that spreads along soft tissue planes 

 

Gas Gangrene : also called clostridial myonecrosis 

Clostridium perfringens (most common), Clostridium novyi, Clostridium septicum  

 

 

triad of death" reflects inadequate resusitation and is characterized by: 
▪ acidosis 
▪ hypothermia 
▪ coagulopathy 

 

 

 

Transient Synovitis of Hip  
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inflammation of the synovium and a common cause of hip pain in pediatric patients which occurs due to non-specific inflammation and hypertrophy of the synovial 

lining/membrane which is related to Hx of Viral(URTI) / bacterial infection (poststreptococcal toxic synovitis)  
 

Psoas Abscess 

Ultrasound diagnostic imaging study of choice 

 

 

 

 

Brachial Plexus Injuries  
The brachial plexus is a network (plexus) of nerves (formed by the anterior ramus of the lower four cervical nerves and first thoracic nerve (C5, C6, 
C7, C8, and T1). This plexus extends from the spinal cord, through the cervicoaxillary canal in the neck, over the first rib, and into the armpit. It supplies 
afferent and efferent nerve fibers to the chest, shoulder, arm, forearm, and hand 
 
 

Heterotopic ossification :  
 
The inappropriate formation of mature lamellar bone in nonosseous locations. 
 
 

Morel-Lavallée: 

a closed traumatic soft tissue degloving injury characterized by separation of the dermis from the underlying fascia due to a shearing force 
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3.Spine 

 

A- Oral 
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 Cervical Myelopathy :  
  The patient will continue to deteriorate in a step-wise manner. 
 Myeoplpathy :  Stepwise deterioration  
  common degenerative condition caused by compression on the spinal cord that is characterized by clumsiness in hands and gait imbalance. 
 

Cervical Radiculopathy 

 clinical condition characterized by unilateral arm pain, numbness and tingling in a dermatomal distribution in the hand, and weakness in specific musle groups      

caused by cervical nerve root compression  
 

 Radiculopathy (Radiated pain)  : A greater than 75% chance of complete resolution of symptoms  

 Myeoplpathy :  Stepwise deterioration  
 
 

   Neurogenic shock 
o  characterized by hypotension & relative bradycardia in patient with an acute spinal cord injury   
▪  potentially fatal 
o  mechanism 
▪  circulatory collapse from loss of sympathetic tone 

 
 
    Spinal shock 

https://www.orthobullets.com/spine/2006/spinal-cord-injuries#473
https://www.orthobullets.com/spine/2006/spinal-cord-injuries#5465
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o  defined as temporary loss of spinal cord function and reflex activity below the level of a spinal cord injury. 
o  characterized by 
▪  Flaccid areflexic paralysis 
▪  bradycardia & hypotension (due to loss of sympathetic tone) 
▪  absent bulbocavernosus reflex 

 
 
 

      Scheuermann's Kyphosis 
 A rigid thoracic hyperkyphosis defined by > 45 degrees 

▪  caused by anterior wedging of  >5 degrees across three consecutive vertebrae, narrowed disc spaces 
▪  

o Congenital Muscular Torticollis 
A congenital "packaging deformity" typically caused by contracture of the sternocleidomastoid (SCM) muscle 
 
  Klippel-Feil Syndrome 

  multiple abnormal segments of cervical spine characterized by Congenital fusion of 2 or more cervical vertebrae due to failure of normal segmentation or  
  formation  
 

  Diastematomyelia  
A fibrous, cartilagenous, or osseous bar creating a longitudinal cleft in the spinal cord 

  Syrinx & Syringomyelia 

Syringomyelia a syrinx (fluid filled cavity) within the spinal cord that progressively expands and leads to neurologic deficits 
Syringobulbia a syrinx within the brain stem that leads to neurologic symptoms 

  Spondylolisthesis :  forward translation of one vertebral segment over the one beneath it 

 
Spondylolysis : Defect (radiolucent gap) in pars interarticularis with adjacent bone sclerosis 

 

 
 

▪  

 

https://img.orthobullets.com/Qbank/SA%20Exams/2006%20SA-%20Spine/Figures/6.jpg
https://img.orthobullets.com/Qbank/SA%20Exams/2006%20SA-%20Spine/Figures/6.jpg
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       Scoliosis: 

 

                   Lateral curvature of spine >10’ associatited with vertebral rotation ( 3D deformity ) 

 

2 type of classification : 
 

A- Cause related scoliosis: 
1- Congenital 

2- Idiopathic 

3- Syndromatic (Marfan syndrome, Ehlers Danlos, Neurofibromatosis) 

4- Neoplastic (osteoid osteoma ) 

5- Neuromuscular 

6- Paralytic ( CP) 

7- Degenerative 

 
 
 
 

B- Age related scoliosis: 
 

      Old classification: 
1- Congenital 

2- Infantile (=or < 3yr) 

3- Juvenile (4-10 yr ) 

4- Adolescent (10-18 yr) 

5- Adult ( >18 yr ) 

 

               Recent classification: 
1- Early oncet. (befor 5 or 7 years ) 

2- Late oncet (after 5 or 7 years ) 

According to FRCS THE AGE OF ONCET 7 YEARS IS USED BY THE AO GROUP 
OTHERS HAVE SUGGESTED AGE OF 5 YEARS 
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B. Viva : Long & Short 
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4. Shoulder & Elbow : 

 

A. Oral : 
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Glenoid Labrum : A fibrocartilagenous tissue structure that surrounds glenoid which helps create cavity-compression and 
creates 50% of the glenoid socket depth & considered a static GH Joint stabilizer  

 

Buford complex (absent anterosuperior labrum + cordlike MGHL)  
 
  cordlike MGHL with attachment to base of biceps anchor and complete absence of the anterosuperior labrum 
 

Rotator Interval : Space that bridge the gap between the supraspinatus and the subscapularis consists of capsule, SGHL, 
CHL LHBT 

 
boundaries 

           medially by lateral coracoid base 
           superiorly by anterior edge of supraspinatus 
           inferiorly by superior border of subscapularis 
           lateral apex formed by transverse humeral ligament 
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Subacromial Impingement 
▪  is the first stage of rotator cuff disease which results due to either extrinsic compression of the rotator cuff between    

the humeral head and  
1. anterior acromion 
2. coracoacromial ligaments  
3. acromioclavicular joint 

or intrinsic degeneration of supraspinatus which leads to inability to balance the humeral head on the glenoid causing superior 
migration and narrowing of the subacromial space 
 
 Anterosuperior escape :  
 Proximal humeral migration due to acromioplasty and CA ligament release   (coracoacromial arch disruption ) which occurs in    
patients with massive, irreparable rotator cuff tears 
 

Subcoracoid Impingement  : impingement of the subscapularis between the coracoid and lesser tuberosity which is 

maximally experienced when arm is adduction,flexion, and internal rotation 
 

   Calcific tendonitis : Calcification and tendon degeneration near the rotator cuff insertion ( most commonly involving   

supraspinatus ) associated with subacromial impingement & Highly associated with endocrine disorders 
 

Biceps Subluxation : LHBT  sublux, or partially dislocate out of its groove due to disruption of the biceps sling  comprised of  
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1- fibers of the subscapularis 
2- supraspinatus 
3- CHL 
4- SGHL 

& most commonly associated with subscapularis tears 
 
 

Rotator Cuff Arthropathy :  
degenerative joint disease that results from rotator cuff tears lead to loss of joint congruence due to Loss of dynamic 

concavity-compression which results in abnormal glenohumeral wear  

 

 

 

 

  

 Rocking-horse phenomenon : 
 A phenomenon characterized by  high rate of glenoid wear & loosening when using TSA in RCA ( RC deficient shoulder) due 
to  HH displacement superiorly with motion due to loss of the compressive and inferiorly-directed force of the intact rotator cuff 
leading to eccentric loading of the glenoid component & leading to wear & loosening of component  
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▪ Bankart lesion  is an avulsion of the anterior labrum and AB of the IGHL from the anterior inferior glenoid. 
 

 

▪ ( HAGL) : Humeral avulsion of the glenohumeral ligament  
▪ Glenoid labral articular defect (GLAD) : is a sheared off portion of articular cartilage along with the labrum 
▪ (ALPSA) : Anterior labral periosteal sleeve avulsion 
▪ Bony Bankart lesion is a fracture of the anterior inferior glenoid 

Hill Sachs defect  is a chondral impaction injury in the posterosuperior humeral head secondary to contact with the glenoid 
rim. 
 

Drive-through sign :  is considered the ability to pass an arthroscope easily between the humeral head and the glenoid at the 
level of the AB of IGHL 
 
 
 
 
 
 

SLAP Lesion 
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Superior Labrum from Anterior to Posterior tears that may or may not involve the biceps attachment occurs due to tightness 
of the posterior-IGHL which shifts the GH contact point posterosuperiorly and increases the shear force on thesuperior labrum 
& increasing strain on the  
anterior band - IGHL  compromising stability of shoulder( by predisposing to Bankart through increasing strain over AB-IGHL 
 
 
Internal Impingement :  

repetitive impingement of the posterior undersurface of rotator cuff  
( supraspinatus tendon )  between greater tuberosity ( Humeral head) & Glenoid 
occurs during maximum arm abduction and external rotation during late cocking and early acceleration phases of throwing 

 
Glenohumeral Internal Rotation Deficit (GIRD) 

a condition resulting in the loss of internal rotation of the glenohumeral joint tightening of  posteroinferior capsule which leads 
to translation of humeral head (capsular constraint mechanism) is in the OPPOSITE direction from area of capsular tightening 

 
Little Leaguer's Shoulder 

An overuse injury resulting in epiphysiolysis of the proximal humerus 

Considered  Salter Harris type I physeal injury occurs due to  repetitive torsional and distractive stresses at the physis during 
late cocking phase ( Max ER through growth plate ) &  deceleration phase (opposing forces of forward arm motion and rotator 
cuff results in excessive eccentric physeal stress ) 
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Posterior Labral Tear : 
referred to as a reverse Bankart lesion, or attenuation of the posterior capsulolabral complex occurs due to repetitive 
microtrauma to the posterior capsulolabral complex Or posteriorly directed force with the arm in 
a flexed, internally rotated and adducted position 
 
 

Suprascapular Neuropathy 
Can be caused by 

o suprascapular notch entrapment 
▪ weakness of both supraspinatus and infraspinatus  
o spinoglenoid notch entrapment 
▪ weakness of infraspinatus only 

 
Brachial Neuritis (Parsonage-Turner Syndrome) 

severe shoulder pain followed by patchy muscle paralysis and sensory loss . due to  either  1. Autoimmune 2. Biomechanical 
(may disrupt the blood-nerve barrier that normally prevents immune factors from contacting the peripheral nerve system ) 
 

 
Thoracic Outlet Syndrome 
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Neurovascular disorder resulting from compression of the brachial plexus and/or subclavian vessels in the interval between 
the neck and axilla 
 
 
 
 
 

Quadrilateral Space Syndrome 
Axillary nerve and posterior humeral circumflex artery compression in the quadrilateral (quadrangular) space results in 

weakness of ER in Abduction  

 
 

▪  
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Scapulothoracic Dyskinesis :  abnormal scapula motion leading to shoulder impingement and dysfunction characterized 
by   scapulothoracic power imbalance leads to protraction of scapula resulting in excessive stress placed on anterior 
capsule of shoulder and posterosuperior labrum  
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Adhesive Capsulitis (Frozen Shoulder) :  
condition of the shoulder characterized by functional loss of passive and active shoulder motion with no clear underlying 
cause (idiopathic) , or due to immobilization  post trauma or surgery of RCT 
 

Avascular Necrosis of the Shoulder 
bone cell death caused by interruption of blood supply to humeral head leads to subchondral bone collapse and 
morphological/arthritic change 
 

Reverse Shoulder Arthroplasty 
 Use of a convex glenoid and concave humerus to reconstruct the glenohumeral joint in order to establish  

o  center of rotation (COR)  inferiorly and medialized  
o  which allows the deltoid muscle to act on a longer fulcrum  

 to have more mechanical advantage  
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Cubital fossa 
 

o contents-- (medial to lateral):  Median nerve (most medial structure), brachial artery, biceps tendon, radial    nerve 
(most lateral structure) 
 

▪ lateral border--brachoradialis 
▪ medial border--pronator teres 
▪ proximal border --distal humerus 
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