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Edwin Smith Papyrus 17th Century BC
• A fracture of the Collar Bone

• If thou examinest a man having a break in his collar-bone (and) thou 

shouldst find his collar-bone short and separated from its fellow.

Thou shouldst say concerning him : "One having a break in his collar-bone. 

An ailment which I will treat.”

Thou shouldst place him prostrate on back, with something folded between 

his two shoulder-blades; thou shouldst spread out with his two shoulders in 

order to stretch apart his collar-bone until that break falls into its place.

Thou shouldst make for him two splints of linen, (and) thou shouldst apply 

one of them both on the inside of his upper arm. thou shouldst bind it with 

yarn, (and) treat it afterward with honey every day, until he recovers.
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Classification



Neer lat 1/3 fractures

Type 1



Type II A



Type IIB



Type III

• Lateral to ligamentous complex, ACJ 

articular surface involved

• Higher rate of symptomatic nonunion / 

post-traumatic OA of ACJ





Midshaft #

• Neer in 1960  - non-union rate of 0.1% in 

2235 #’s treated conservatively 

– Vs 2 in 45 #’s treated operatively 

• Rowe in 1968 found a non-union rate 4 x 

higher (3.2% vs 0.8%) in those treated 

operatively



Midshaft #

• Hence

– “Not only does open reduction make nonunion

more likely, but also in some patients the scar 

produced can be more unsightly than the 

bony prominence”
Campbell’s Operative Orthopaedics p2986



• 33 nonunions predilection to for displacement + 

comminution = high energy injuries

• 23 non-unions degree of displacement highest 

predictor of nonunion

• 242 fractures – 66 completely displaced. Shortening 

>20mm highly significant chance of non-union



• 868 clavicle fractures – 6% non-union rate

• Higher rate in elderly / women / 

comminuted or displaced fractures

• Prospective study nonop vs plate fixation 

132 displaced fractures

• Improved function + patient satisfaction at 

1 year with low complication rates





Midshaft #

• Absolute indications for surgery (Rockwood p1054)

– Open injury

– Impending skin disruption + irreducible

– Vascular compromise

– Progressive neurology

– Scapulothoracic dissociation

– Shortening > 20mm



Midshaft #

• Relative indications for surgery (Rockwood p1054)

– Displacement > 20mm

– Neurological disorder 

– Multitrauma

– Floating shoulder

– Cosmesis ?

– Bilateral fractures



• However Feb 2009 review of 177 papers
– ‘Nonoperative treatment of displaced shaft fractures 
may be associated with a higher rate of nonunion and 
functional deficits than previously reported. However, 
it remains difficult to predict which patients will have 
these complications.’

– ‘Since a satisfactory functional outcome may be 
obtained after operative treatment of a clavicular
nonunion or malunion, there is currently considerable 
debate about the benefits of primary operative 
treatment of these injuries.’



Medial 1/3 fractures

• Rare 2 – 9%

• High energy injury – 19% mortality

• Normally treated non-operatively unless 

open fracture

• Non-union rate 15%



Medial 1/3 fractures







• “Closed reduction is generally successful if 

performed early. The reduction of a posterior 

dislocation of the SC joint must be performed 

carefully as the clavicular head could be providing a 

tamponade of a torn vessel.”



Lateral 1/3 fractures

• Older age group

• 25% of clavicle fractures

• Noted by both Neer + Allman to have a 

higher rate of non-union than midshaft

clavicles. (18% - 40%)

• Hence a variety of fixation developed for 

displaced fractures









�However high complication rates documented with surgery



• 127 displaced lateral clavicle fractures 

treated non-operativley

• ~30% rate of non-union but only 14% 

painful requiring fixation

• No difference in functional outcome scores 

for non-union vs united fractures.





ACJ injuries

• Rockwood classification





Clavicle fractures summary

• Common injury – vast majority do well with 
conservative treatment

• Consider surgery if midshaft
– Displaced

– Shortened

– comminuted

• Lateral 1/3 clavicle fractures
– Treat on case by case basis

– Discuss operative treatment in functionally high 
demand pts if displaced





Scapula Fractures



- Rare – 1% of all fractures and 5% of shoulder fractures

- Up to 95% associated with other injuries





-Single breaks in the ring are stable however double breaks 

are inherently unstable







Glenoid Fractures
Ideberg classification



Rim fracture



• Treat if unstable

– >25% articular surface

– Evidence of instability

– Displacement > 10mm





Glenoid Fossa #





• Operative fixation indicated if

– >5mm articular stepoff

– Instability

– Fragments so displaced that non-union is 

likely to occur



Scapula neck fractures



• Fractures lateral to coracoid = unstable but 

rare

• Fractures medial = stable due to 

ligamentous attachments



-Type II if > 1cm displacement or > 40 degrees angulation











Coracoid Fractures





- If displaced usually due to double break in ring



Scapulothoracic Dissociation

• ‘Closed traumatic forequarter amputation’

• Associated injuries common

• Treat fractures if unstable





Scapula fractures Summary

• Rare injuries

• Other serious life threatening injuries 

common

• Rim fractures treat if shoulder unstable

• Fossa fractures treat if displacement

• Neck fractures treat if > 40 degrees or > 1 

cm displacement





Surgical Approaches to the 

Humerus





Surgical Exposures of the Humerus

Zlotolow et al. J Am Acad Orthop

Surg.2006; 14: 754-765 



Radial nerve 20cm prox. medially +14cm laterally 





Medial Approach



Anterolateral approach (Henry)



Good exposure of midshaft + 

proximal humerus
• Extension of deltopectoral approach

• Proximally internervous plane between

– axilary nerve to deltoid + pectoral nerves to 

pec. major

– Deltoid + musculocutaneous to biceps

– Interval between biceps + brachialis

developed Radial nerve protected

• Difficult to extend to distal humerus due to 

lat. antebrachial cutaneous nerve + radial 

nerve



Identify radial nerve distally and follow proximally as 

exposure continues









Video



Posterior approach



• Good exposure to mid + distal humerus

including elbow joint. 

• Limited proximally by axillary nerve + 

deltoid

– Triceps splitting

• Long + lateral head interval

– Paratricipital

• Lateral head + lat. intermuscular septum

• Less bleeding / muscle trauma / deinnervation + 

greater exposure











R – radial nerve

A – profundus brachii artery



Video




