
Andreas Panagopoulos, MD, Ph.D 

Assistant Professor in Orthopaedics 

University Hospital of Patras, GR 

Fractures of midshaft and  

distal third of the clavicle  



Evidence based medicine 

Early opinion (before and around 1980-1990) 

       Favor conservative treatment 

 

Rowe stated: “Fortunately for man, nature has endowed the 

clavicle with excellent reparative powers”.  
 

 

Current opinion 

       Favor surgical intervention 



…The traditional view that the vast majority of clavicular fractures 

heal with good functional outcomes following nonoperative treatment 

is no longer valid.  

Recent studies have identified a higher rate of nonunion and specific 

deficits of shoulder function in subgroups of patients with these 

injuries. 





Historical papers  

1930 

Historical debate 



Surgery or Non-surgery? 

Which conservative treatment is better? 

Which surgical treatment is better? 

What is the expected outcome? 

Questions? 



“S”-shaped bone  

Medial - sternoclavicular joint 

Lateral - AC joint and CC ligaments 

Muscle attachments: 

Medial: sternocleidomastoid 

Lateral: Trapezius, pectoralis major 

Anatomy 

Coracoclavicular ligaments 

“Suspensory ligaments of the upper 
extremity” 

Two components: 

Trapezoid 

Conoid 

Stronger than AC ligaments 

Provide vertical stability to AC joint 



    care should be observed with placement of 
screws in the medial half of  the clavicle 

Surgical anatomy 



Epidemiology 

70-80% midshaft 25-30% distal end 

3-4% proximal end 

2.6% of all fractures and 44% of shoulder girdle  

Men (68%) > women (32%).  

Left side (61%) > right side (39%).  

Middle 1/2 fractures are the most common (81%), are 

displaced in 48% of cases and comminuted in 19%.  



Epidemiology 

males < 30y, midshaft, direct force 

is applied to the point of the 

shoulder during sports activity 

 

 

elderly patients > 80, related to 

osteoporosis,low-energy falls 



    Moderate or high-energy traumatic 

impacts  to the shoulder 

 

 - Fall from height 

 - Motor vehicle accident 

 - Sports injury 

 - Rarely a direct injury to the clavicle 

Mechanism of injury 

Occur in cycling and equestrian sports  

(inertia after a sudden stop throws rider forward landing on unprotected shoulder)  



  Inspection 

      Evaluate deformity and/or displacement 

Beware of rare inferior or posterior 

displacement of distal or medial ends  

Skin penetration? 

 

  Palpation 

     Evaluate pain 

     Look for instability with stress 

      

 

Clinical examination 



Clinical examination 

Neurovascular examination 

Upper extremity motion and sensation 

Measure shoulder range-of-motion 

 

A difference in blood pressure between the two upper extremities is 

suggestive of vascular injury, (arteriography for exclusion) 



 

Anteroposterior View 

 

 

 

 

 

30-degree Cephalic Tilt View 

Radiological  examination 



Radiological  examination 

 

Anteroposterior View 

 

 

 

 

Zanca View-better for distal clavicle 

(AP with cephalic tilting of 15° and use of only  

50% of the standard shoulder penetration  strength)  



 

Anteroposterior View 

 

 

 

 

 

Posteroanterior with 15o caudal 

tilt – better for shortening estimation) 

(J Shoulder Elbow Surg 2003;12:170-2) 



Radiological  examination 

 

3D – CT reconstruction  

 

better estimates shortening 

and progress of union 



Classification  



Classification  

Type A 

Type B 

Type C 

AO Classification 



Edinburgh  classification 

Type 1 (medial third) 

Type 2 (midshaft) Type 3 (distal third) 



Nonoperative 

Sling 

Brace 

 

Surgical 

Plate Fixation 

Intramedullary Fixation 

Hook plate 

KW-tension band 

 

 

Treatment options  



Conservative interventions for treating 

middle third clavicle fractures in adolescents 

and adults (Review) 

 Objective: to evaluate the relative effects of different methods of 

conservative treatment for midshaft clavicle fractures in adolescents 

and adults 

 Search methods / Data collection and analysis 

     Electronic searches; selection of studies; data extraction and 

management; assess of risk of bias; measure the treatment effect; 

dealing with missing data; assessment of heterogenicity; data 

synthesis; subgroup analysis; sensitivity analysis;  

Lenza M. et al The Cochrane Collaboration 2009 



Treatment of clavicular fractures: Figure-of-  

eight bandage versus a simple sling 

                                               Anderson 1987 

Closed treatment of clavicular fractures: 

A prospective randomized trial 

                                                  Hoofwijk 1988 

Low-intensity pulsed ultrasound in fresh 

clavicular fractures: A multicenter double  

blinded randomized controlled trial 

                                                   Lubbert 2008 



 Prospective randomized trial of 61 patients 

 Simple sling 

 Less discomfort 

 Functional and cosmetic results identical 

 Alignment of healed fractures unchanged from the initial 

displacement in both groups 

Andersen et al., Acta Orthop Scand 58: 71-4, 1987. 

Sling vs brace (fig of 8)  



Conservative treatment  

Neer (1960) =    3 nonunions /  2,235 clavicle midshaft fractures 

 

Rowe (1968) =  4 nonunions /  566 clavicle midshaft fractures 

These reports of < 1% incidence of nonunion 

dominated the clinical approach to displaced clavicular 

fractures for several years 



    There is new evidence that the outcome of 

nonoperative management of displaced middle-third 

clavicle fractures is not as good as traditionally 

thought, with many patients having significant 

functional problems. 

Conservative treatment  



Conservative treatment - problems 

 - pain,  

 - loss of strength,  

 - rapid fatigability,  

 - paraesthesiae of the arm and hand,  

 - problems with sleeping on the back 

 - cosmetic complaints  

 

 
Hill et al. 1997  

Ledger et al. 2005  
Nowak et al. 2005  
McKee et al. 2006  

Rosenberg et al. 2007  



Conservative treatment  

Risk of nonunion for  

diaphyseal fracture:  age, female gender, displacement, & comminution 

lateral end fracture:  advancing age and displacement 

Overall prevalence of nonunion in 868 patients, at 24 weeks follow 

up was 8.3% of the medial end fractures, 4.5% of the diaphyseal 

fractures, and 11.5% of the lateral end fractures 



Conservative treatment  

…nonunion for displaced midshaft clavicular fractures was 2.2% (ten 

of 460 patients) after plate fixation compared with 15.1% (twenty-

four of 159 patients) after nonoperative care, a relative risk reduction 

for nonunion of 86% 

5.9% rate of non-union in 1145 conservatively treated fractures 



 

1. high-energy trauma – more displaced fractures 

 

2. better-designed studies, without inclusion of children,  

 

3. increased patient expectation regarding functional outcome after trauma, 

 

4. outcome is now analyzed with patient-based outcome scores, instead of 

range of motion and radiographic fracture union only 

  

Reasons for Altered view of 

clavicular malunion  



Mean DASH score was 24.6 points, (10.1 normative value) 

Mean Constant shoulder score was 71 points, (92 normative value) 

Conservative treatment  

Clavicular shortening was associated with a trend toward 

decreased abduction strength, and shortening of ≥2 cm was 

associated with a trend toward greater patient dissatisfaction 



Conservative treatment  

…we recommend treating fractures with a displacement of more 

than 21 mm, a shortening of more than 15 mm, primarily with 

open reduction and internal fixation with plates and screws 



Conservative treatment  

Shortening more than 9.7% (~ 1,5 cm) should 

be the cut-off for predicting failure of 

conservative treatment. 



Surgical indications  

Definite indications 

 

1) Open fractures 

2) Associated neurovascular injury 

Relative indications 

 

 impending skin compromise, 

 shortening >20mm,  

 significant comminution,  

 scapulothoracic dissociation 

 neurologic disorders,  

 floating shoulder,  

 bilateral fx,  

 cosmesis,  

 ipsilateral UE fx,  

 multiple rib fx 

 heavy laborers, athletes 



examples 



    Inferior plating associated with lower risk of hardware 

prominence 

Plate fixation  

Reconstruction 
plates 

LC-DCP 3.5 
plates 





132 patients with a displaced midshaft fracture of the clavicle were randomized 

to either operative treatment with plate fixation (67 pt) or nonoperative treatment 

with a sling (65 pt) 

Operative fixation results in improved functional outcome and a lower rate of 

malunion and nonunion compared with nonoperative treatment at one year of 

follow-up. 



Reconstruction plate 

Reconstruction LCP plate 

In LCP group, plate contouring was 

performed with the locking sleeves inserted 

into the plate holes to prevent deformation 



Large threaded cannulated screws 

Flexible elastic nails 

K-wires 

Knowels nails 

Associated with risk of migration 

 

Useful when plate fixation contra-indicated 

Bad skin 

Severe osteopenia 

 

Fixation less secure 

 

Intramedullary fixation  



The rate of bone union was 77/78 fractures and the Constant-Murley 

score, was 97% after a mean follow-up of 49 months 



Both techniques are equally effective for displaced midclavicular fractures, 

and give better function than nonoperative treatment. 

 

The RTEN technique has more advantages and lower complications than 

plating. 



Distal Third Clavicle Fractures 



Classification  

Neer classification of 

distal third 

Type I Type II 

A 

B 

Type III (intra-articular) 
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Treatment of Type II distal clavicle Fractures 

Nonoperative treatment 

22 to 33% failed to unite 

45 to 67% took more than three months to heal 

 

Operative treatment 

100% of fractures healed within 6 to 10 weeks after surgery 

 

 



Surgical techniques 

KWs into the distal fragment 

Tension-band wire or suture 

Clavicular Hook Plate  

Dorsal plate fixation 

CC screw fixation  

Transfer of coracoid process 

 

 



Surgical techniques 

     For most techniques of clavicular 

fixation, CC fixation is also needed to 

prevent redisplacement of the medial 

clavicle. 

 



The Hook Plate was specifically designed to avoid this problem of 
redisplacement and recent series report union rates 80-100%. 

Surgical techniques 

Complications include: 

 

 new fracture about the implant, 

     rotator cuff tear, and  

         subacromial impingement 



Complications of Clavicular Fractures  

 

 Nonunion 

 Malunion  

 Neurovascular Sequelae 

 Post-Traumatic Arthritis  



Principles for Clavicular Nonunions 

Restore length of clavicle 

May need intercalary bone graft 

Rigid internal fixation, usually with a plate Iliac crest bone graft 

Role of bone-graft substitutes not yet defined. 



Clavicular Malunion 

Symptoms of pain, fatigue, cosmetic deformity. 

Initially treat with strengthening, especially of scapulothoracic 
stabilizers. 

Consider osteotomy and internal fixation in rare cases in which 
nonoperative treatment fails. 





The patient should be informed in detail of the options 

available and the potential benefits and risks of each 

approach  
 

 

Midclavicular fracture can no longer be considered a trivial 

injury. 

Current studies show with a high level of evidence (level 1) 

that patients with displaced fractures benefit from surgery 

 

Treatment should be tailored to the situation of each 

individual patient 

The debate is currently centered on the question of 

whether displaced fractures should  primarily be managed 

surgically, and if so which implant should be selected 

Conclusions  


