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Epidemiology 

1-3% of all orthopaedic fractures

bimodal distribution >30 (m)  &  > 65 (w) 

Ekholm R, et al. 2006. Fractures of the shaft of the humerus. 
An epidemiological study of 401 fractures. J Bone Joint Surg Br 88: 1469–73.

20% of shoulder fractures



Mechanism of injury

- direct blow to the arm

- twisting injuries

- traffic accidents

- pathologic fractures



Deforming forces

Proximal to deltoid tuberosity
- proximal fragment = medial (PM)

- distal fragment = lateral – proximal (D)

Distal to deltoid tuberosity
- proximal fragment = Abducted (D)
- distal fragment = medial-proximal (B,T)



Clinical & radiological evaluation

- Pain, swelling, deformity, haematoma,
pathologic motion, crepitus, shortening

- Assess motor and sensory function of
the radial, median and ulnar nerves

Anteroposterior (AP) and lateral 
radiographs should be obtained first

The shoulder and elbow should be 
included on each radiograph



Classification 

AO classification

• Low vs high energy

• Soft tissue injury

• Open fracture grading

• Associated injuries

• Nerve or vascular injury 

• Co-morbidities



Treatment options  

1. Conservative 

2. External fixation

3. Plate fixation (conventional – MIPO)

4. Intramedullary nailing

New fixations techniques and the pressure from patients for 

faster recovery have lead to increase use of surgical treatment



27,908 humeral shaft fractures (2002-2011) 

ORIF  from 47.2% to 60.3%

Demographically, ORIF usage: 
- younger patients
- female gender
- private insurance
- open fracture
- hospital size



Statistically significant effect on patient-reported functional
outcomes following treatment of humeral shaft fractures,
regardless of treatment modality, injury mechanism, and
associated fractures (45 pt surgical vs 32 conservative):

•  patient age, 
• history of psychiatric illness,
• Charlson co-morbidity Index score
• insurance type, 
• fracture location



Indications for operative intervention 

1. Inability to maintain reduction due to

obesity, intolerance of orthosis

2. Specific fracture patterns (segmental, simple

transverse, long spiral, Holstein & Lewis)

3. Patients with multiple trauma

4. Bilateral fractures

5. Open fractures



6.  Pathological fractures, malunions, nonunions

7.  Ipsilateral injuries (floating elbow or shoulder)

8.  Spinal cord and brachial plexus injuries   

9.  Fractures associated with major vascular injuries

10. Progressive or new onset of a radial nerve palsy

Indications for operative intervention 



Conservative treatment



Fractures of the shaft of the humerus will
usually unite, irrespective of the type of
the fracture (Sarmiento et al., 2001)

Conservative treatment

Union rates > 95% are often reported

Zagorski JB, Latta LL, Zych GA, et al. Diaphyseal fractures of the humerus.

Treatment with prefabricated braces. J Bone Joint Surg Am. 1988;70:607–10.

Brorson S. Management of fractures of the humerus in ancient Egypt, Greece, and

Rome: an historical review. Clin Orthop Relat Res. 2009;467:1907–14

Sarmiento A, Zagorski JB, Zych GA, et al. Functional bracing for the treatment of

fractures of the humeral diaphysis. J Bone Joint Surg Am. 2000;82:478–86.



Acceptable alignment:

- 3 cm of shortening

- 30o of varus / valgus angulation

- 20o of anterior / posterior angulation



44 y old, 2,5 m post-injury



207 fractures, 138 fractures 5 y fup
- 24 nonunions (17.5%)
- 15 operative treatment

Overall union rate 83%

Comminuted fractures: 89% union rate regardless position



Nonunion 20.6 % conservative versus 8.7 % operative

Malunion 12.7 % vs 1.3%

Radial nerve palsy 9.5% vs 2.7%

No difference in time to union or ultimate ROM



126 patients, 96 conservatively 

Nonunion 33% conservative vs 4% surgically 

Early surgery significantly higher union 

No difference plate/nail 

A psychiatric history is associated with nonunion

regardless 
specific 
fracture 
patterns & 
location



Plate osteosynthesis

The rates of non-union and hardware failure
requiring revision range from 2.5 to 16%

The most common complications are iatrogenic
nerve palsy (0–5%) and infection (0–6%)

# Gold standard

Strong indications:

- periprosthetic fractures

- nonunion or delayed union

- ipsilateral arm fractures

- specific fracture patterns?



Holstein-Lewis with 

radial nerve palsy



42 y old male, 4 m conservative



Statistically significant advantage of bridge plate:
- DASH score at 6 months, no at 1 year
- nonunion rate (0% versus 15%)
- deformity in coronal plane (2.0% versus 10.5%)



MIPO does not lead to better
postoperative function and strength
restoration results compared with the
open technique

Significantly, is associated with greater
postoperative malrotation, which could
possibly lead to secondary degenerative
shoulder arthritis



UHN Garnavos nail

Synthes  nail

Targon H

Intramedullary nailing



shorter operating time, reduced blood loss, low
infection rate, and early recovery of function

Intramedullary nailing

Antegrade: proximal migration, RC integrity,
interlocking, extension of the fracture, diastasis,
radial nerve palsy

Retrograde: Eccentric nail insertion, proximal
interlocking, axillary nerve, fracture extension

Advantages:

Problems:







2 nonunions / 63 fractures

Constant score, at a minimum of 
2-year follow-up, was excellent or 
very good in 93.7% of the patients





Success rate as high as that for other methods:

(Ingman and Waters, 1994; Rodriguez-Merchan, 1995; Rommens
et al., 1995; Shazar et al., 1998; Sims and Smith, 1995; Brumback,
1996; Redmondet al., 1996; Achecar and Whittle, 1997; Lin et al.,
1997; Crates and Whittle, 1998; Tome et al., 1998).

non-union 6%

infection 2%

radial nerve palsies 3%

Intramedullary nailing



similar treatment results, including healing rate and eventual 
functional recovery for middle humeral fractures



10 studies (1990-2012)
459 cases, 
231 plating & 228 nailing

No difference:
- nonunion
- infection
- radial nerve palsy
- other complications

Delayed healing rate lower with plate



2017

17 studies (16 RCTs) 
Shoulder impingement (IMN)
Iatrogenic radial nerve (ORPF)
No significant differences 
- nonunion, 
- delayed union, 
- infection

MIPO performs better



Patients favor ORIF over IMN as the optimal
treatment decision for an acute traumatic
humeral shaft fracture



Thirty hospitals in the Netherlands
400 patients
AO type 12A or 12B
2 years

We expect the results!



Take home messages

- Functional bracing/nonoperative care is
still the mainstay of treatment

- Surgery can give a better X-ray and
potentially quicker recovery but with the
inherent risks of surgery… choose wisely

- Specific fracture patterns

- Careful patient selection

- Meticulous surgical technique

- Preservation of rotator cuff tendons


