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	PROXIMAL HUMERAL FRACTURES 

PROXIMAL HUMERAL FRACTURES
It   is the second most common fractured upper limb bone


	They are most frequent in elderly female patients.

About 80% are undisplaced which can be treated conservatively, and 20 % are displaces fractures most of them are tow parts or three parts fractures.
Neer’s classification is the most popular to use which depends on:

1- Number of fragments, degree of displacement, and dislocation.

2- The bony piece considered displaced : if it is 
    A- Having 1 CM a parted from the adjacent bone, and or
    B- Having 45 degree angulation.
Notes

1- All undisplaced fractures are called (one part fracture) regardless to the number of fracture lines.

2- Tow parts fracture carrying four possibilities (anatomical neck, surgical neck, greater tuberosity or lesser tuberosity). 

3- Three parts fracture ( surgical neck + either greater or lesser tuberosity)

4- Fracture dislocation (tow, three or four parts) + dislocation, and need to mention the direction of dislocation. (Anterior, Posterior etc.)
Clinical Features:-
 Clinical examination reveals bruising and swelling of the shoulder.
 The bruising migrates down the arm in the first 10-14 days after injury and eventually may be more obvious at the elbow.

 Neurological injuries are present in 20-30% of older patients and tend to involve the axillary nerve or brachial plexus. 


	Most of these fractures are not markedly displaced and unite reliably with non-operative treatment in a sling in a few weeks.

 Wide displacement of the fragments or the presence of displaced tuberosity fragments warrants consideration of internal fixation or humeral head replacement.

 Non-operative treatment is associated with a high rate of malunion and shoulder stiffness, but operative treatment in osteoporotic bone seldom produces superior functional results except in the most displaced fracture patterns. 




	In children the injury may involve the physeal plate, or the proximal metaphysis. Most injuries can be treated non-operatively and, even if there is noticeable angulation at the fracture site, the proximal humerus has excellent potential for remodelling in the child
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	Humeral shaft fractures occur as a result of direct or indirect trauma applied to the upper arm. 

Although they are often the result of high-energy trauma they are quite a frequent injury in elderly patients or alcohol abusers as a consequence of simple falls.

 The diagnosis is based on the history, physical examination and plain radiographs.

 The radial nerve has a close relationship to the humeral diaphysis and radial nerve palsy occurs in 12% of distal third humeral fractures (Holstein Fracture). 


	


	The humerus has a good blood supply and the majority of these fractures will heal with non-operative treatment

.

 Moderate degrees of malunion (angulation and/or rotation of up to 20° with shortening of up to 3 cm) can be accepted due to the range of motion of the shoulder, which allows compensation for the malunion. 

The usual treatment is started by :

 Immobilization in a plaster U- shaped slab, which can be replaced after the first week by, a hanging cast for 3-4 weeks then, functional brace.

Fractures usually unite between 10 and 12 weeks. 90% of shaft fractures unite well by conservative method if properly done.

The presence of radial nerve palsy is not an indication for surgery since 95% of these can be expected to recover spontaneously. 

Humeral shaft fractures in children are managed in the same way as for the adult, (conservatively).


	Not all humeral shaft fractures can be treated non-operatively.
 Indications for surgery include: 

· Open fractures. 

· Fractures with a brachial plexus palsy. 

· Fractures associated with a vascular injury.
· Bilateral humeral fractures.
· Humeral fractures associated with an ipsilateral forearm fracture.
· Multiple trauma patients.
· Pathological humeral fractures.
· Displaced transverse fractures - high risk of non-union with closed treatment. 


	If surgery is required, plating is the preferred fixation option for most fractures. Intramedullary nailing is another option, but it is a demanding procedure.

 In children, rigid nails and any fixation device that crosses a physis are not used. 

Flexible Intramedullary nails or plate fixations are appropriate. 
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	Distal humeral fractures :-

Fractures involving the distal humerus  in adults:




	Fractures involving the distal humerus are not common, but are difficult to treat in adults. They usually occur as a fall directly onto the elbow.

 They may be extra-articular, but more commonly the elbow joint surface is involved.

Rx: 


	Non-operative treatment of these injuries is difficult, but an above-elbow cast is the usual method. 

Most injuries are treated by internal fixation.

 This treatment has the advantage of restoring anatomical reduction of the joint surface and is associated with the best long-term outcome.

 In older patients anatomical reconstruction may be difficult and use of total elbow arthroplasty is an alternative to internal fixation in this situation. 




	Complications  : 

Of this injury include ulnar nerve injury, heterotopic ossification, post-traumatic arthritis and infection.

 However, the most common complication is stiffness. 

Stiffness may be associated with heterotopic ossification. It is usually treated by a soft-tissue release and excision of ectopic bone. 




	Fractures of the distal humerus  in children:

The supracondylar fractures:

Supracondylar fractures of the humerus are the commonest elbow injury in children aged 5-7 years and result from a fall onto the outstretched hand.

 The force is transmitted up the forearm and the humerus fails in the metaphysis, the area of least structural strength. 

Posterior displacement, usually due to fall on the outstretched hand, while the forearm is pronated, the humerus breaks just above the condyles. 

Anterior displacement, much rare mostly due to direct violence (fall on the elbow while the elbow is flexed), so the distal segment goes anteriorly.

Ninety-five per cent of supracondylar fractures are extension types and the remainders have a flexion pattern.
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In extension type the degree of displacement of the distal fragment may range           
from being :-

 A- Type I: undisplaced to some displacement, but with posterior cortical continuity .or

 B- Type II: complete displacement (posterior cortex lost continuity). 

Cl/F

       Pain & local tenderness in a swollen elbow.

       Deformity may be obvious. 

 Distal neurovascular status might reveal a defecite. 

XR findings:

Lat.view :

Posterior displacement, the distal fragment shifted &tilted backward.
Anterior displacemt, the distal fragment is tilted forwards.

AP view (always difficult to do because of the pain) but if done it will reveal, lateral shift &tilt with medial rotation.

Treatment of posteriorly displaced fracture:-
1- None displaced fracture: no need for reduction, just apply a back slab for few days until the oedema subsided, then keep the elbow in full cast for three weeks.

2- Displaced fracture :- must be reduced as soon as possible , under sedation or general anaesthesia , start a stepwise reduction 
1- Keep traction for three minutes one person from the arm and another person from the forearm, 
2-Correct the sideway tilt, shift and twist of the distal fragment. 
3- Start gradual flexion of the elbow while the traction still maintained.  
4- Finger pressure behind the distal fragment to correct the posterior tilt. 
5- Finally feel the radial pulse if it is weak or absent try to extend the elbow until it appears again. 

        Take a check up X-Ray to confirm reduction, and then keep the arm in collar and cuff        for 3 wks,    then to be removed    &  start physical therapy but avoid elbow extension  for another 3 wks.

In certain conditions like :-

1- Compound fracture of the elbow.

2- When there is severe oedema that we can not do reduction.

3- The pulse obliterated when we keep the elbow in 90 degree flexion 

In the above conditions we may use skeletal traction by a pin through the olecranon, or use skin traction to keep the arm in extension.
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Failure of conservative treatment may necessitate k-wires fixation either by closed method under XR image intensifier or by open technique.

Treatment of anteriorly displaced fracture:-

Although  a rare fracture but sometime the posterior type converted to anterior while over pushing the distal fragment, any how to reduce it
 1- pull the forearm while elbow is semi flexed  then
 2- Put thumb pressure anteriorly over the distal fragment then
3- Extend gradually until reach full extension.
(the rare condition that need to keep the elbow in full extension).
Complications :-


	Completely displaced fractures may be associated with 
1)-loss of circulation to the forearm and hand as the brachial artery is trapped in the fracture site.

 2)-Neurological damage may also occur as peripheral nerves at the elbow are contused or stretched by the injury and the anterior interosseous nerve is the most commonly affected.

 Neurological injury is usually managed conservatively and generally carries a good outlook.

 Healing of the fracture is rapid and the child can begin mobilizing the elbow
 After 3 weeks. 
3) - Mal-union of the fracture may occur and Cubitus varus (a medial deviation of the forearm) may be seen.
 This is a cosmetic deformity that does not affect function, but most children and parents eventually find the appearance unacceptable and it can be corrected by supracondylar osteotomy. 



	Fracture of the lateral condyle in children: - 

It is the second commonest injury at the elbow in children aged 5-7 years. 

The injury passes through the elbow joint and across the growth plate and if there is any displacement the fracture is fixed to ensure anatomical reduction of the joint surface and growth plate.

 If a displaced lateral condyle is not fixed and a non-union ensues, there is a likelihood of the child developing a progressive lateral drift of the forearm and tardy ulnar nerve palsy as an adult. (Cubitus valgus).
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Fracture /separation of the medial epicondylar epiphysis :

The medial epicondylar epiphysis usually start to ossify at age of 5 years & fuse with the shaft at age of 16 years , so between these tow ages it might be avulsed if exposed to a significant trauma.
 The avulsed piece pulled distally by the flexor muscle group, or if the joint displaced laterally the avulsed piece may be entrapped in the joint. 
Cl/F :- 

Pain, local tenderness, elbow may be dislocated laterally; ulnar nerve may be affected so you find a signs of ulnar nerve deficit.
X-Ray :-

AP view, see medial epicondyle tilted and shifted downwards.
 In Lateral view, see the epicondyle looks entrapped in the joint. 
Treatment :
If the piece not displaced, keep in cast for few weeks. But if there is entrapment you try to reduce the piece by doing valgus stress and let the flexor muscles pulling the piece to its origin otherwise it need to open the joint and free the ulnar nerve then fix the avulsed piece in position.  

Complications;
Ulnar nerve damage.

 Elbow Stiffness. 




