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ABSTRACT 
 

Background 
  

 Supracondylar fracture is a very common elbow injury.
1, 2, 3

 the 

commonly accepted treatment of type II and III, extension-type 

supracondylar fractures of humerus in children is closed reduction with 

percutaneous pinning 
17,18,19,20

 Therefore, this prospective study was 

conducted to compare whether lateral divergent pin construct can provide 

the same stability like lateral crossed pin fixation
 
at the same time avoiding 

the possibility of iatrogenic ulnar nerve injury. 
 

Methods 
 

 A prospective, randomized, single Centre, study was conducted at 

emergency department of Cairo university hospitals from March 2012 to 

December 2012. 16 children with supracondylar humerus fracture 

Gartland type IIB and type III were treated with two techniques 2 lateral 

crossed (8 patients) and 3 lateral divergent (8 patients) , all of them were 

included for the study and analysis of results regarding Functional 

outcome was graded according to Flynn`s criteria and Baumann’s angle . 
 

Results  
 

 16 children were treated for displaced supracondylar fracture of 

humerus during the study period (4) females and (12) males, mean age 

was 4.62 years, The mean duration from injury to surgery is (9) hours, 

The mean follow-up duration was 3 months, In lateral crossed group (6) 

patients with excellent result, (1) good, (1) fair, in lateral divergent 

technique (5) patients with excellent, (1) good, (2) fair. 
 

Conclusion 
 

 There was no statistically significant difference with regard to 

functional outcome between the two groups. Both methods produced 

satisfactory results in all cases. 
 

Keywords    
  Supracondylar fracture humerus, lateral crossed, lateral divergent, 

Kirschner wires. 
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This prospective study was conducted to compare whether 

lateral divergent pin construct, if placed properly, can provide 

the same stability like Lateral crossed pin fixation, at the same 

time avoiding the possibility of iatrogenic ulnar nerve injury. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

 

Supra condylar fracture in children 

INTRODUCTION 
 



Introduction 

 
1 

 

 Supracondylar fracture is a very common elbow injury and 

represent approximately 16.6% of all childhood fractures.
1
 

accounting for 75% of all paediatric elbow injuries 
2,3

 

 

           The peak age range in which most supracondylar fractures 

occur is 5 to 6 years.
4
 although the incidence of these fractures 

generally has been reported to be higher in boys
 5

, more recent 

reports indicate that the frequencies of supracondylar humeral 

fractures in girls and boys seem to be equalizing, and some series 

actually have reported higher rates in girls.
5
,
 6
 

 

            Extension-type injuries occur in 95% of cases
3
 and associated 

neurovascular injuries are reported in between 5% and 30%.
7, 8,9,10

 

 

            Supracondylar fracture is commonly classified according to 

Gartland 
11

. This system was modified by Wilkins to allow for 

rotational deformity: type I (undisplaced), typeIIA (angulated, 

posterior cortex intact, no rotation), typeIIB (angulated, posterior 

cortex intact, rotational deformity), and type III (displaced with no 

cortical contact) 
12

.  

 

          Types I and IIA are mainly treated in an above-elbow cast 

while in Type IIB and type III the preferred method is closed 

reduction and percutaneous pinning.
13, 14, 15

. Open reduction is 

indicated for irreducible fractures, vascular compromise and open 

injuries.
16, 7

 

 

           Medial, lateral, posterior and anterior approaches have been 

used and methods of fixation include lateral parallel, lateral divergent 

or crossed Kirschner (K-) wires.
17

,
 18

,
 19, and 20

 

 

           Emergency treatment has been recommended to avoid 

vascular compromise and compartment syndrome.
21,7,22,23,24,25,26

 

However, recent studies
27–30

 suggest that delay does not influence 

outcome.  

 

            The treatment of supracondylar humeral fracture in children 

has been the subject of much discussion and dispute for many years.  
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             Historically, these fractures were associated with 

complications such as malunion that resulted in cosmetically and 

functionally inferior results. 
31

,
 32

 

 

            Various treatment options has been reported for type III 

supracondylar fracture such as closed reduction and long arm cast or 

slab, Dunlop skin traction, olecranon traction, but all of these 

methods had significantly large complication rate 
1,14,34,35,36,37,38,39,20,40,41

 
                 

            Results have been improved and the frequency of these 

complications dramatically decreased  with the advent of the image 

intensifier, which facillitates accurate pin placement, Blount's
42

 

caution against operative management is now of only historic 

interest. 

              

           Controversies about the treatment of supracondylar humeral 

fractures in children, however, still exist: how long after injury can 

operative treatment be done safely and effectively, is a crossed-pin 

configuration better than a lateral-entry configuration, should type II 

supracondylar fractures be treated operatively or nonoperatively, and 

when does a pulseless hand require emergent treatment? 

 

       Therefore, this prospective study was conducted to compare 

whether lateral divergent pin construct, if placed properly, can 

provide the same stability like lateral crossed pin fixation
,
 at the 

same time avoiding the possibility of iatrogenic ulnar nerve 

injury. 
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 The elbow is a complex joint composed of three individual 

joints contained within a common articular cavity. Several 

anatomic concepts are unique to the growing elbow.
291

 

 

The Ossification Process  
  

 The process of differentiation and maturation begins at the 

center of the long bones and progresses distally. The ossification 

process begins in the diaphysis of the humerus, radius, and ulna 

at the same time. Ossification of the humerus has extended 

distally to the condyles. In the ulna, it extends to more than half 

the distance between the coronoid process and the tip of the 

olecranon. The radius is ossified proximally to the level of the 

neck. The bicipital tuberosity remains largely unossified.
193 

(Fig 

1) (CRITOL ROLE)
 206

 
 

 

 
 

FIGURE 2 Sequence and Timing of Ossification in the Elbow 206 
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Distal Humerus 
 

 Ossification of the distal humerus proceeds at a predictable 

rate. In general, the rate of ossification in girls exceeds that of 

boys.
42, 195, 194

  

In olecranon and lateral epicondyle, the difference between boys 

and girls in ossification age may be 2 years.
 
During the first 6 

months, the ossification border of the distal humerus is 

symmetric.
 195

 

 

Lateral Condyle 
 

 On average, the ossification center of the lateral condyle 

appears just before 1 year of age but may be delayed as late as 

18 to 24 months.
196

 When the nucleus of the lateral condyle first 

appears, the distal humeral metaphyseal border becomes 

asymmetric. The lateral border slants and becomes straight to 

conform to the ossification center of the lateral condyle by the 

end of the second year; this border becomes well defined, 

possibly even slightly concave. This ossification center is 

usually spherical when it first appears. It becomes more 

hemispherical as the distal humerus matures,
 197

 and the ossific 

nucleus extends into the lateral ridge of the trochlea. On the 

lateral view, the physis of the capitellum is wider posteriorly. 

This is a normal variation and should not be confused with a 

fracture.
197

 
 

Medial Epicondyle 
 

 At about 5 to 6 years of age, a small concavity develops on 

the medial aspect of the metaphyseal ossification border. In this 

area, a medial epicondyle begins to ossify. 
291

 
 

Trochlea 
 

 At about 9 to 10 years of age, the trochlea begins to ossify. 

Initially, it may be irregular with multiple centers.
291

 

 

Lateral Epicondyle 
 

 The lateral epicondyle is last to ossify and is not always 

visible. At about 10 years of age, it may begin as a small, separate 

oblong center, rapidly fusing with the lateral condyle.
197
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The Fusion Process  
 

 Just before completion of growth, the capitellum, lateral 

epicondyle, and trochlea fuse to form one epiphyseal center. 

Metaphyseal bone separates the extra-articular medial 

epicondyle from this common humeral epiphyseal center. The 

common epiphyseal center ultimately fuses with the distal 

humeral metaphysis. The medial epicondyle may not fuse with 

the metaphysis until the late teens.
291

 

 

Proximal Radius 
 

 The head of the radius begins to ossify at about the same 

time as the medial epicondyle. The ossification center is present 

in at least 50% of girls by 3.8 years of age, but may not be 

present in boys until age of 4.5 years.
 42

 initially, the ossification 

center is elliptical, and the physis is widened laterally due to the 

obliquity of the proximal metaphysis. The ossification center 

flattens as it matures. At about age 12, it develops a concavity 

opposite the capitellum.
197

 

Ossification of the radial head may be bipartite or may produce 

an irregularity of the second center. These secondary or irregular 

ossification centers should not be interpreted as fracture 

fragments.
291

 

 

Olecranon 
 

 There is a gradual proximal progression of the proximal 

ulnar metaphysis. At birth, the ossification margin lies halfway 

between the coronoid process and the tip of the olecranon. By 

about 6 or 7 years of age, it appears to envelop about 66% to 

75% of the capitellar surface.
291

  
 

 The final portion of the olecranon ossifies from a secondary 

ossification center that appears around 6.8 years of age in girls 

and 8.8 years in boys. This secondary ossification center of the 

olecranon may persist late into adult life.
198

 

 

 

 


