
 
 

 

 

 

 

 

  

Faculty of Medicine 

Arthroplasty of the shoulder joint 
An Essay 

Submitted for Partial Fulfillment of the Master Degree 

In Orthopedic Surgery 

By 

Mahmoud Mesallam Ibrahim 

(M.B., B. CH) 
 

Under Supervision of 

Professor 

Ahmed emad el din rady 

Professor of Orthopedic Surgery 

Faculty of Medicine 

Ain Shams University 

Dr. 

Ibrahim mostafa al-ganzory 
Assistant Professor of Orthopedic Surgery 

Faculty of Medicine 

Ain Shams University 

 

Faculty of Medicine 
Ain Shams University 

2009 

 



 
 

 

Acknowledgement 

 

       First and foremost , thanks are due to "Almighty 

Allah " the beneficient, the merciful . 

       I would like to express my sincere gratitude gratefulness 

to Dr. Ahmed Emad El din Rady  professor of 

Orthopaedic surgery Ain Shams University, who supervised 

this essay and provided invaluable help during its execution. 

       I am also grateful and indebted to Dr Ibrahim 

Mostafa  Alganzory,  Assistant Professor of Orthopaedic 

surgery, Ain Shams University, for his guidance & 

supervision. 

       I would like to thank the Orthopaedic department 

staff, faculty of medicine, Ain Shams University . 

      Lastly thanks to all who offered to me any help which 

made this work an existing reality especially my parents 

and my wife.      

 



 
 

Contents 

 

          Items                                            Pages 
 

1- Introduction                                                         1 

2- Aim of the Work                                                  3 

3- Anatomy and Biomechanics                                4 

4- Indications and Contraindications                      22 

5- Types and Techniques                                        30 

6- Complications                                                     84 

7- References                                                               101 

8- Arabic Summary 

 

 

 

 

 

     

 

 

 



 
 

List Of Abbreviations 

     AC                    : Acromioclavicular 

     aFE                   : active forward elevation 

    CA                    : Coracoacromial 

   CTA                  : Cuff tear arthopathy 

   Dana                : Designed after natural anatomy 

   GH                    : Glenohumeral 

   IGHL                 : Inferior glenohumeral ligament  

   MGHL              : Middle glenohumeral ligament 

   PSA                  : Prosthetic shoulder arthroplasty 

  RCT                  : Rotator cuff tear 

  RTSA                : Reverse total shoulder arthroplasty 

  SGHL                : Superior glenohumeral ligament 

  SC                     : Sternoclavicular 

  ST                     : Scapulothoracic 

 TSA                   : Total shoulder arthroplasty 

TSR                   : Total shoulder  replacement 

 

 

 



 
 

LIST OF FIGURES 

Figure  Page 

Figure 1 The shoulder girdle ( Anterior view).  4 

Figure 2 The  Scapula . 6 

Figure 3 Upper humerus   a) anterior view     b) posterior view   7 

Figure 4 Glenohumeral Joint . 8 

Figure 5 Glenohumeral ligaments(SGHL-MGHL-IGHL) . 11 

Figure 6 muscles of the shoulder girdle . 12 

Figure 7 Rotator cuff muscles.(Subscapularis, supraspinatous,  

infraspinatous  and teres minor ). 

13 

Figure 8 The sternoclavicular joint.  15 

Figure 9 three types of motion- rotation, translation and 

rolling-occure at the glenohumeral joint . 

17 

Figure 10 Stages of osteonecrosis of humeral head.  28 

Figure 11   Metalic implant humeral component . 31 

Figure 12 Unconstrained prosthesis(Dana prosthesis). 31 

Figure 13 The Monospherical total shoulder incorporates a 

slight hood on the glenoid component.  

32 

Figure 14  The Swanson bipolar shoulder prosthesis. 33 

Figure 15   Stanmore prosthesis. 35 

Figure 16 The Delta design 35 

Figure 17 McNab-English semi-constrained total shoulder 

arthroplasty. 

36 

Figure 18 Hidden axillary incision (approximately 7 cm) 

adjacent to ruler.  

41 

Figure 19 Full-thickness skin flaps are developed with 

mobilization in all directions.  

41 



 
 

Figure 20   The pectoralis insertion is identified, tagged, and 

released.  

42 

Figure 21 The clavipectoral fascia has been incised laterally 

and a Richardson retractor placed for medial 

exposure.  

43 

Figure 22 The subscapularis and anterior capsule are released 

laterally off the lesser tuberosity . 

43 

Figure 23 The varus-valgus angle of humeral head resection is 

determined. 

44 

Figure 24 Care must be taken when dissecting the capsule off 

the inferior neck as the axillary nerve is in close 

proximity.  

45 

Figure 25 The contracted anterior capsule (arrow) is carefully 

excised from the undersurface of the subscapularis . 

46 

Figure 26 Remaining cartilage is removed from the glenoid 

surface with a scraper . 

47 

Figure 27 The sizing and centering guide is used to mark the 

center of the glenoid . 

48 

Figure 28 An open-faced reamer is preferred to allow better 

assessment of glenoid surface anatomy . 

49 

Figure 29   The three holes for the pegged glenoid component 

are drilled using the guide . 

49 

Figure 30 

Figure 31 An impactor is used to remove any remaining bone 

to facilitate full seating of the glenoid component . 

50 

Figure 32 The open faced trial glenoid is inserted, which allows 

easier assessment of the component fit.  

50 

Figure 33 After thorough irrigation of the peg holes, thrombin-

soaked sponges are inserted for hemostasis. 

51 



 
 

Figure 34  The glenoid component should be held in place with 

finger pressurization while the cement cures.  

52 

Figure 35 A reverse total shoulder prosthesis.  54 

Figure 36  The humeral resection guide is inserted into the 

humeral canal and placed in 0° of retroversion . 

62 

Figure 37 A guide wire is drilled 13 mm anterior to the 

posterior glenoid lip.  

62 

Figure 38 Humeral reaming is stopped when cortical contact is 

first achieved . 

64 

Figure 39 Severe proximal bone loss associated with humeral 

dysplasia. 

69 

Figure 40 Assessment of bone mass intraoperatively . 70 

Figure 41 Resurfacing arthroplasty after proximal humeral 

malunion . 

71 

Figure 42 The subscapularis tendon  is divided in its mid 

substance . 

72 

Figure 43 One retractor is placed between the superior portion 

of the humeral head and the deltoid . 

73 

Figure 44 Removal of the peripheral osteophyte around the 

humeral head. 

74 

Figure 45 The DePuy CAP hemispherical sizing tools also allow 

for proper positioning of the guide pin.  

75 

Figure 46 Reaming should continue to a depth that does not 

compromise the rotator cuff insertion. 

75 

Figure 47 The DePuy CAP reamer yields a flat portion on the 

humerus apex. 

76 

Figure 48 Abnormal glenoid version or asymmetric glenoid 

wear. 

77 



 
 

Figure 49 The Hemi CAP device uses a taper post fixation 

element . 

78 

Figure 50 A, Radiograph demonstrating a humeral head defect 

with relative preservation of the glenohumeral joint 

space.  

80 

Figure 51-A Scapular notching (impingement) at the interface 

between the humeral component and the glenoid 

neck . 

85 

Figure 51-B Failure of the glenoid  base plate with evidence of 

gross loosening and screw breakage  

86 

Figure 51-C  

Figure 52-A Scapular “Y” lateral radiograph showing an anterior 

glenohumeral dislocation . 

86 

Figure 52-B Humeral component dissociation with separation of 

the diaphyseal and epiphyseal sections . 

86 

Figure 53-A combined anterior subluxation and superior escape 

of the humeral head . 

92 

Figure 53-B 

Figure 54 Axillary radiograph showing posterior subluxation of 

the humeral head component . 

94 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


