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Multifragmentary fractures of the distal humerus have traditionally presented a treatment challenge for the orthopaedic 
surgeon because of the growing incidence, severity of injury and compromised elbow joint function. This is a comprehensive 
review of the current literature that details treatment options of distal humerus fractures. Objective Our aim in this article 
is to provide the readers with a review of current approaches to the treatment of multifragmentary fractures of the distal 
humerus.
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Fractures of the distal humerus have traditionally 
presented a treatment challenge for the orthopaedic 
surgeon because of the growing incidence and 
severity of injury. Disability rates are reported to be 
rather high [1, 2]. Distal humerus fractures represent 
79.5–89.0 % of all intra-articular injuries [1]. 
Fractures of the humerus condyles constitute 0.5–
2.0 % of all injuries to musculoskeletal system, 
6.5–15.0 % of humerus fractures and 30 % of elbow 
fractures [3, 4, 5, 6, 7]. Contracture of the elbow is 
a common complication due to extended period of 
joint immobilization and occurs in up to 85 % of the 
cases [8–17]. 

Several series performed in early 60-es of 
the last century showed negative effects of 
prolonged immobilization on elbow function 
[16, 17, 18, 19]. The combination of anatomic 
complexity, multifragmentary comminution, specific 
biomechanics and limited capacity of the hyaline 
cartilage to regenerate renders these fractures difficult 
to treate successfully and often make a full restoration 
of function uncertain. Intra-articular injury to the 
elbow is accompanied by destruction of the articular 
cartilage with progression of degeneration period 
being shorter and the development of osteoarthritis 
being inevitable. Morphology of para-articular tissues, 
vessels and nerves of elbow bursa and ligaments is 
close to the perisoteal structure so that a fracture heals 
with diaphyseal periosteal osteogenesis, and hyaline 

cartilage regeneration is ceased at the stage of non-
differentiated fibrous tissue. So, passive exercises 
can be recommended for repair of intra-articular 
injuries to regain functional elbow motion at early 
postoperative period [19]. Methods that would allow 
early restorative treatment of the involved joint is 
given priority in repair of multifragmentary fractures 
of the distal humerus encouraging functional use of 
the limb [19].

Evident injury to the tissues at open reduction and 
internal fixation is accompanied by reaction of para-
articular tissues and muscles to surgical trauma and 
results in heterotopic ossification in 28.2–49.0 % of 
victims [20, 21, 22, 23, 24]. Permanent disability due 
to above complications is observed in 30 % [1, 4, 13, 
14, 20, 21]. The ultimate goal of rehabilitation after a 
fracture is to facilitate osseous healing and restore full 
motion and strength of the upper limb [25, 26, 27]. 
There is also a need to maximally restore anatomical 
articular congruence, if possible [19]. 

Multifragmentary fractures of the distal humerus 
are characterized by a variety of fragments' location 
including intra-articular location, comminuted 
fragments sized 0.5 to 2.0 cm in the metaphysis 
and/or articular portion of the humerus and 
deficient osseous tissue. Extensive injuries to juxta-
articular structures and massive hemmorhages in 
the surrounding soft tissues, considerable bone 
displacement can be observed with resultant 
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osteoporosis developing in the distal humerus. 
These factors impede appropriate recovery of the 
elbow joint and lead to a high rate of poor outcomes 
[2, 28]. The Comprehensive Classification of Long 
Bone Fractures is helpful in presenting the most 
relevant fracture patterns and idenfying proper 
treatment strategy [29]. 

Several classifications were offered for distal 
humerus fractures with the most comprehensive 
AO classification that describes fracture patterns 
and location, type and extent of dislocation and 
fragments' size [30]. The classification includes 
extra-articular and supracondylar fractures, 
intra-articular, transcodylar-supracondylar large-
fragmental injuries and comminuted fractures. 
Comminuted intra-articular distal humeral fractures 
present a significant challenge. It should be noted 
that all types of distal humerus fractures involve 
elbow joint and inadequate treatment can result 
in severe elbow function, flexion and extension 
contractures, in particular [19].

Okhotsky et al. (1991) used to focus on restoration 
of articular congruity to enable early elbow motion 
with appropriate treatment provided. Traditionally, 
non-operative and surgical techniques are used 
to repair distal humerus fractures. Non-operative 
treatment is normally reserved for slightly displaced 
fractures: bone translation of not more than 3 mm 
and distasis of not more than 3 mm and lateral or 
medial columns rotated by not more than 35 degrees 
[31, 32, 33, 34, 35, 36]. Long term immobilization of 
up to 5-6 weeks leads to the formation of expressed 
contractures and prevents early functional restoration 
of the elbow joint.

The system of continuous skeletal traction (SCST) 
was widely used for the repair of distal humerus 
fractures with indications [28] including: 

1) neglected fractures of the distal humerus (3 to 
7 days after injury); 

2) trophic disorders of soft tissues being a 
contraindication to manipulations at the site; 

3) secondary bone displacement following acute 
closed reduction or its failure;

4) neurological disorders;
5) considerably displaced bone fragments. 

However, SCST is associated with long term bed 
rest as a particular disadvantage [37, 38, 30, 40]. 
Other disadvantages include: 

1) imperfection of the traction loop attached to the 
forearm; 

2) absence of countertraction loop to address 
distal ulnar displacement; 

3) incomplete bone immobilization;
4) probability of superficial/pin tract infection; 
5) prolonged bed rest causing deleterious 

physiological effect.
Combination of the above factors leads to the 

development of edema, paresis, pain, adduction 
contracture of the glenohumeral joint and flexion-
extension contraction of the elbow [28]. Unsatisfactory 
outcomes of SCST are caused by: 

1) delayed consolidation;
2) persistent elbow deformity;
3) nonunions with soft tissue interposition in a 

fracture gap [33].
Osteosynthesis with external fixation devices 

is effective for monofragmentary types А1, В1 
and С1 fractures due to complexity of anatomical 
restitution of the articular surface of the distal 
humerus. Transosseous osteosynthesis techniques 
employ a great number of reduction maneuvres that 
can be tailored to a specific fracture pattern [40, 41, 
42, 43, 44, 45, 46] using a wide array of hardware 
[47, 48, 49]. Particular advantages of transosseous 
osteosynthesis include less traumatic procedure and 
stable bone fixation to ensure optimal conditions for 
reparative osteogenesis and reduced period of fracture 
healing. Early range of motion exercises can be 
initiated from the first postoperative days with elbow 
externally fixed and unloaded [19, 48, 51]. However, 
considering specific role of periarticular tissues of 
the elbow in the formation of joint contractures long 
term use of multiple wires with external fixation can 
be harmful for sliding movements of the joint. In 
addition to that, elbow motion is often accompanied 
by superficial/pin tract infection, pain and resultant 
contracture [13, 49]. External fixation devices 
were shown to be practical for addressing adverse 
events following distal humerus fractures [51]. The 
introduction of locking compression plates improved 



582

Genij Ortopedii, Vol. 25, no 4, 2019

Literature review

the outcome of internal fixation in distal humerus 
fractures significantly and allowed early mobilization. 
Open reduction and internal fixation has become the 
treatment of choice for intra-articular fractures of the 
distal humerus [8, 24, 52, 53, 54, 55]. Rigid internal 
fixation of the articular surface to the distal humerus 
can be produced either with nailing [8, 56, 57] or with 
plating [8, 51, 58].

Open reduction and bone fixation with metal 
constructs (screws, plates, wires) developed and 
introduced into clinical practice can be associated 
with a higher risk of complications [7, 35, 36]. The 
search for new techniques and devices providing 
more stable bone fixation is useful to avoid external 
immobilization and initiate functional elbow 
restoration early postsurgery.

Olecranon osteotomy is the traditional standard 
approach to the distal humerus and elbow joint. A 
V-shaped olecranon osteotomy is performed out 
of posterior approach creating a wide exposure of 
the articular surface of the distal humerus making 
reduction and internal fixation of complex fractures 
feasible. It should be noted that optimal conditions 
are created for olecranon healing at the osteotomy 
site [60, 61]. The most common method for this is 
tension-band wiring first described by Weber [62]. 
The technique relies on open reduction and internal 
fixation and consists of two K-wires inserted from the 
proximal aspect of the olecranon along the long axis 
of the ulna (intramedullary), and a tension-band wire 
loop. Osteosynthesis can also be produced with 6.5 
mm cancellous screw or a cancellous screw combined 
with a tension-band wire loop. Reconstruction plate 
can be used for osteosynthesis of olecranon fractures. 

Reduction of the distal humerus fracture is 
performed first and held with K-wires. Then the plate 
is placed and fixed with 3.5-mm locking screws. Care 
is taken not to impinge on the olecranon and coronoid 
fossae. Screws and plates are used for stable fixation 
[8, 34, 44, 63, 64, 65]. Autologous iliac crest bone 
graft is used to repair a defect of the distal humerus 
trochlea formed with severely comminuted fragments 
to be removed [30]. 

There is a technique of osteosynthesis that 
suggests fixation of the capitular epiphysis (following 

reduction) with screws first and then with two pairs 
of wires placed in major fragments from bottom to 
top with exit proximally off the fracture site. At the 
next stage, the prominent wire ends are fixed with 
8-shaped wiring loops placed at the lateral surfaces of 
the humerus and tightened up creating a constrained 
system [66]. This method deserves attention and 
requires further development with its valuable 
biological features and a small construct size. Plating 
or combined osteosynthesis is an optimal operative 
treatment for monofragmentary and large fragment 
comminuted fractures of the distal humerus [49, 53, 
67, 68, 69, 70, 71]. 

Bone stability provided by plates and screws 
has been shown to enhance and construct designs, 
configurations, reamers, etc. evolve considerably over 
the years. This facilitated better functionality and less 
traumatic interventions. New biocompatable metal 
alloys have been developed for medical implants 
without loss of mechanical strength.

Double-plating techniques are generally accepted 
for osteosynthesis of the distal humerus fractures . 
Dual plating is either an orthogonal configuration, 
with placement of one plate on the medial column 
and the other plate along the posterolateral 
column, or parallel configuration, with placement 
of one plate on the medial column and the other 
plate along the lateral column [71, 72, 73, 74]. 
Little difference in plating configuration, either 
orthogonal or parallel, was found in biomechanical 
analyses and no significant difference with regard to 
clinical outcomes [19]. However, an advantage of 
parallel plating was emphasized by some surgeons 
who questioned inadequate fixation stability with 
orthogonal plating [75]. 

A comparative study confirmed that orthogonally 
oriented plates were much stiffer in the sagittal 
plane than either crossed malleolar screws or a 
posterior Y-shaped plate. Locking compression plates 
placed in an orthogonal position showed significant 
improvement in sagittal bending and torsional 
stiffness compared with plates placed in a dorsal 
position [22]. Many surgeons use orthogonal double 
plating as the preferred method in their clinical 
practice. Parallel plating has become an attractive 
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option for fixation of distal humerus fractures with 
pre-contoured, indication specific plates. The pre-
contoured parallel plates are fixed to the bone using 
three cortical screws placed proximal to the fracture 
line and three distal [76]. Additional implants to be 
placed into the capitular epiphysis are needed to ensure 
better stability in some cases. Compression headless 
screws, threaded Kirschner wires, bioresorbable pins 
are used for this purpose avoiding contact with screw 
plate fixation. 

Benefits of plating osteosynthesis include image 
intensifier control for bone reduction and a short 
hospital stay. Image intensifier control facilitates more 
accurate reinstitution of the articular geometry of the 
glenohumeral joint for functional elbow recovery, 
and a shorter hospital stay is associated with reduced 
costs for care and psychological and emotional well-
being of patients [8, 30, 31, 77]. The proper balance 
between biomechanical and biological priorities is 
important for the execution of a preoperative plan and 
may require intraoperative modifications in repair of 
multifragmentary and comminuted fractures.

Therefore, there is a variety of treatment 
modalities offered for reapir of multifragmentary 

fractures of the distal humerus with non-operative 
and surgical techniques. Surgical treatment in most 
cases requires anatomic reduction and fixation 
with lag screws or plates and screws depending on 
the complexity of the fracture. Plating techniques 
and combined metal osteosynthesis provide 
solid fixation, allow early range of motion for 
rehabilitation and are the treatment of choice for 
distal humerus fractures. 

However, literature review shows that a number 
of important questions related to multifragmentary 
fractures distal humerus remain unanswered. Plating 
techniques and combined metal osteosynthesis 
are ineffective for multifragmentary and badly 
comminuted fractures. Wires can be used to reduce 
and fix smaller bone fragments [78, 79, 80] but they 
fail to stabilize the fracture properly. Absence of 
additional immobilization can result in secondary 
bone displacement, disturbed articular congruity and 
resultant contracture. More solid stability of smaller 
fragments fixed with wires could have improved 
outcomes of patients with multifragmentary fractures 
of the distal humerus. The search for the solutions 
will be discussed in our next series. 
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