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 4-5% of all skeleton fractures  

30-40% of all humerus fractures 

15-20% with displacement 

 

Fractures of the proximal humerus: 

Incidence 

Increased overall incidence 
(17,1% to 47,9% last 15 years) 

Increase annual incidence 13% 

Increased age of presentation  

(78 ὗ 73 ǁ ) 

 

Epidemiology 



The fracture lines are follow the old epiphyseal  plate 

Codman E. A: The soulder, Boston, T. Todd, 1934 

Classification   



 

 

If any of the part has > 1cm of 

displacement or > 45o of angulation 

the fracture will be considered as 

displaced 

Neer C. S.      JBJS A, 1970 

                        JSES,     2001 

Classification   



I 

III 

II 

IV 

4-part valgus impacted fracture 



Arcuate a. Vessels from GTB 

Important anastomoses postero-medial hinge  

Posterior circumflex a       

         (x3 > anterior) 

 
 

 

Gerber C, et al. JBJS Am 1990 
Brooks CH, et al. JBJS Br 1993  
Duparc F, et al. Surg Radiol Anat 2001  

Humeral head blood supply 



 

preop 6 to 12 hours 

Postop 8-10 weeks 

Axillary artery  

Three images (0 ,̌ -45̌  ˁ ʰʽ Ҍпр)̌ 

1 image per second 

30 images / patient  

 



Image processing  



Big vessels Small  vesels 

PREOPERATIVELY 

Image processing  



Big vessels Small  vesels 

POSTOPERATIVELY 

Image processing  



 

Hertel R, et al. JESS 2004 

a) length of medial metaphyseal head 
extension (< 8 mm in ischemic heads) 

b) integrity of the medial hinge  
(43 / 55 ischemic heads > 2 mm) 

c) splitting head component 

Ischemia predisposing factors 



Lateral or medial displacement of the 
head relative to the humeral shaft >6 
mm or >9 mm, respectively, is an 
indication of periosteal rupture 
 
Maintenance of some medial periosteal 
integrity may provide stability and allow 
passive reduction of the fracture  



What is the fracture pattern?  

Does it need to be treated surgically?  

Does the medical status of the patient permit operative treatment?  

Could the anatomy can be restored by means of stable and durable fixation?  

Is the humeral head viable? 

Well informed patient about outcome & expectations 



AP in the scapular plane 

Axillary  

Y-view 

Velpau axillary 

Radiological evaluation 



Tuberosities displacement  

Better visualization of the head  

Glenoid pathology 

Jurik AG, et al. Clin Radiol 1994 

Morris ME, et al. Orthop Trans 1997 

Edelson G, et al. A three-dimensional classification  

for fractures of the proximal humerus. JBJS Br 2004 

CT scan 



Conservative 

Treatment options 

Reverse arthroplasty 

 

Internal fixation 

Arthroplasty 

External fixation 



Conservative  

125 fractures1 ɮʁ type ɰ1.1 (valgus impacted) 

Constant score 71.8/100 (1 year follow up)  

80,6% excellent-very good  

1- part  3-part (CS: 74.5 65.6)  

 

507 fractures2 AO type ɮ  

376 patients (1 year follow up)  

88% excellent or very good  

131 patients lost???  

1        Court-Brown CM, et al. Impacted valgus fractures (B1.1) of the  proximal 
humerus the results of non-operative treatment. JBJS Br 2002 

2       Gaebler C, et al. Minimally displaced proximal humeral fractures: 
epidemiology amd outcome in 507 cases. Acta Orthop Scand 2003 



Conservative  



ΧάŎƻƴǘǊŀǊȅ to the common belief ς avascular necrosis of the humeral head 
may be related to the surgical intervention rather than to the lack of ƛǘέ 







What kind of osteosynthesis? 



Iƻǿ ƳǳŎƘ ƳƛƴƛƳŀƭ ΧΚ 

Severe infection 



Options for internal fixation 

Ç Plate-screws 
         όʆΣ L, 90̌  blade, cloverleaf, 1/3 tubular, Plantan, Philos) 

 

Ç Percutaneous ɼW or cannulated screws 
 

Ç Intramedullary KW or rods 
       (Kapandji, Rush, Ender, Prevot, Zifko, Evans, Jig etc) 

 

Ç Antegrade or retrograde intramedullary nailing 
       (Polarous, Halder,  PHN-T, PHN-S, Targon etc) 

 

Ç Osteosuture  
        (wiring, cross screw osteosynthesis, sutures, dacron tapes etc)  

 

Ç Combined techniques ° grafting, cement, Norian 



Ç Percutaneous ɼW or cannulated screws 
 

 
Ç Intramedullary KW or rods 
       (Kapandji, Rush, Ender, Prevot, Zifko, Evans, Jig etc) 
 
 
 

Ç External fixation 
 
 

 

Ç Osteosuture  
        (wiring, cross screw osteosynthesis, sutures, dacron tapes etc) 
 

Options for minimal invasive fixation 









12 studies/ 514 patients 

Constant score 74  

DASH score 27 

Complications  
 
varus malunion 16%,  
AVN 10%,  
screw perforation 8%,  
subacromial impingement 6%,  
infection 4% 



Percutaneous ɼW or cannulated screws 

19%-55% 

üPerforation  

üSuperficial infection 

ü Inadequate reduction 

üMigration - breakage 

üNerve damage 

Herscovici D Jr, et al. ClinOrthop 2000 
Soete PJ, et al. JSES 1999 
Darder A, et al. Orthop Trauma 1993 
Resch H, et al. JSES 1995 
Resch H, et al. JBJS Br 1997 
 



Percutaneous ɼW or cannulated screws 

Axillary nerve 

Rowles DJ, McGrory JE. Percutaneous pinning of the  
proximal part of the humerus: an anatomic study. JBJS 2001  


