
Open reductions of Paediatric Supracondylar Humerus Fractures- 
When, How and, Risks

Under usual circumstances, closed reduction and percutaneous pinning would suffice for most displaced supracondylar humerus 
fractures, however in some situations, an open reduction may be needed. Most common indications for open reductions are failure to 
achieve closed reduction, vascular injury, compartment syndrome or severe swelling interfering with reduction. Various approaches have 
been described and the approach should be decided based on surgeons experience and anatomical structures involved. In this article we 
describe a case based scenario and then discuss the various aspect of open reduction in context with the literature. The article concludes 
with description of our preferred decision making protocol.
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Introduction
Supracondylar humerus fracture (SHF) is 
one of the commonest fractures in pediatric 
elbow.  Nowadays closed reduction and 
percutaneous pinning has become standard 
of care for majority of displaced 
supracondylar humerus fractures. Rarely, an 
open reduction via appropriate approach 
becomes necessary. Various types of 
approaches that have been described are 
anterior, posterior, medial, lateral, and 
combined approaches. There is ambiguity 
of information as to selection of approach 
for doing open reduction in a supracondylar 
humerus fracture. There is debate about 
timing of treatment, approach selection and 
indications for doing open reduction [1]. In 
this article we discuss indications, various 
types of approaches with their pros and 
cons and risks involved in open reduction of 
supracondylar humerus fractures in 
children.

Case Example
A 9 year old boy was referred for the 
treatment of left supracondylar humerus 
fracture. He had sustained an injury 

following fall from a tree 10 days ago and 
was put in an above elbow splint in his 
village. On examination, radial pulse was 
present and he was neurologically intact. 
The elbow was grossly swollen and there 
was deep abrasion with blister formation 
along the elbow crease on the anterior 
aspect(Figure 1). There was ecchymosis 
along anterior aspect of elbow. The 
radiographs showed posterolaterally 
displaced type III supracondylar humerus 
fracture(Figure 2).
Under general anaesthesia, closed reduction 
was attempted. Satisfactory reduction could 
not be achieved by closed means. Hence, a 
decision was made to perform open 
reduction. Considering the anterior wound, 
combined medial and lateral approach was 
chosen. Initially, a medial incision was made 
and the bony spike of the proximal fragment 
was separated from the brachialis fibres and 
the median nerve. At this point, reduction 
was attempted again. In view of difficulty in 
getting a satisfactory alignment, a lateral 
incision was made and the interposing 
tissues were removed. Periosteum was 
found to be torn on both sides(Figure 3). 

After achieving 
open reduction, 
the fracture was 
fixed with 
crossed k wires 
and maintained 
in an AE slab for 
3 weeks(Figure 

4).
Postoperatively, the patient made 
uneventful recovery and the fracture healed 
well in a satisfactory position. The elbow 
had 5 degrees loss of terminal flexion.

Discussion
Open reduction has been indicated for 
fractures with vascular injuries, signs of 
compartment syndrome, failure of closed 
reduction to achieve satisfactory alignment, 
and for severe swelling interfering to 
achieve good reduction [2-7].  In present 
day scenario, the main indication is failure 
to achieve satisfactory reduction by closed 
methods. This could be because of several 
factors such as instability of the fracture or 
interposition of neurovascular bundle or 
brachialis muscle. The overall proportion of 
supracondylar humerus fractures needing 
open reduction varies between 3 to 46% 
based on various studies[2,8-10]. This rate 
varies between centres and some centres 
may prefer to do open reductions than using 
closed methods. Delayed presentation of 
the fracture is one of the most important 
factors while discussing open reduction for 
supracondylar humerus fractures[ 5].
There are several options available for 
approach selection. There is no clear 
superiority of one approach over another.  
Mazzini and co-authors have published a 
systematic review of literature pertaining to 
surgical approaches in the treatment of 
open reduction and pinning[11]. In this 
review, authors found high frequency of 
poor results in terms of functional outcomes 
with posterior approach. High frequency of 
excellent results was found with the lateral 
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and medial approach and a high frequency 
of good results within the anterior approach 
group. A Canadian study sites buttonholing 
of the proximal fragment through the 
brachialis  muscle and interposition of joint 
capsule or periosteum between 
fragments[12]. With the posterior approach 
, anterior structures such as brachialis, and 
the neurovascular bundle cannot be 
accessed and probably the posterior scar 
leads to limitation of movements of the 
elbow joint[13]. In the same article, authors 
have found  the change in the carrying angle 
(cosmetic outcome) as the most common 
complication seen after an open reduction 
via the posterior or lateral approach. 
However, relatively newer studies utilizing 
posterior approach do not report these 
complications[7,14]. Medial column 
communition and internal rotation and/or 
varus tilt of the distal fragment may be 
addressed sufficiently through 
lateral/posterior approach. In review by 

Mazzini et al, the time to union remains the 
same irrespective of the approach used. 
There was higher tendency of ulnar nerve 
injury in the posterior and lateral approach 
group. This is attributed to lack of direct 
visalization of ulnar nerve. Based on the 
findings, authors recommend anteromedial 
approach for open reduction[11].
While choosing an approach, one must take 
into consideration surgeon's experience and 
the anatomical structures involved. It is 
known from various studies that fracture 
union time and rate of approach related 
complications are  similar with various 
approaches [7,11].
In a study by Aslan and co-authors, clinical 
and radiographic results of children with 
Gartland type 3 supracondylar humerus 
treated with primary open reduction using 
four different approaches were studied[7]. 
Fifty eight patients were treated with either 
anterior, medial, lateral and , posterior 
approach. Choice of approach was decided 

by fracture pattern and neurovascular injury. 
All fractures were fixed with two lateral entry 
k wires or crossed k wires as per surgeon's 
preference. In this series, three quarters of 
patients were operated within 24 hours since 
injury. Flynn criteria were used to measure 
outcomes. The outcome was comparable in 
all groups.
Ozkoc and co-authors studied 99 patients 
with supracondylar humerus fracture. In this 
group, 44 patients were treated with primary 
open reduction and k wire fixation and 55 
were treated with closed reduction and 
percutaneous pinning. They found that in 
the open group the average loss of extension 
was 6 degrees compared to 0.6 degrees in 
the closed group[2].
Koudstaal and colleagues have reported the 
use of anterior approach in 26 children[15].  
In another study, Ay and co-authors report 
their experience of using the anterior 
approach in 61 children[16]. In both these 
studies, a transverse incision was used in the 
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Fig.1 – Swollen elbow in a 9 year old showing ecchymosis and an open wound along the elbow 
crease along the anterior aspect.

Fig.3 – Clinical photograph showing medial and lateral approach to the distal humerus in k wires 
place.

Fig.4 – AP and lateral radiograph showing 
p o s t  o p e r a t i v e  f r a c t u r e  a l i g n m e n t  
stabilized with medial and lateral k wires .

Fig.2 – AP and lateral radiographs 
showing posterolaterally displaced type 
III supracondylar humerus fracture.



antecubital fossa. In both studies, excellent 
results were noted without any significant 
loss of elbow movement.
In summary, various options are available 
for performing an open reduction of a 
supracondylar humerus fracture. The 
anterior approach certainly offers 
advantages of direct visualisation and 
retraction of entrapped structures. The 
treating surgeon must choose the 
appropriate approach based on the 
indication for open reduction.

Author's preferred treatment
Our indications for open reduction are as 
follows:

1) Vascular compromise or disappearance 
of pulse after doing closed reduction- In this 
scenario, we suspect the brachial artery 
likely to be caught between fracture 
fragments. Hence, we perform an 
exploration via the anterolateral or 
anteromedial approach. The vascular 
structures are explored and reduction of 
fragments is achieved under vision. We 
undertake this approach with a 
vascular/plastic surgeon available in the 
operation theatre in case the need for 
vascular repair arises.
2) Inability to achieve satisfactory reduction 
by closed method- Usually this is 
encountered in late presentation of fractures 

with severely swollen elbow. Usually, 
attempts of closed reduction are made and if 
satisfactory reduction cannot be achieved, 
then open reduction is performed. Our 
preferred approach for this type is usually 
the anterior approach. However when skin 
conditions do not permit anterior approach, 
then a medial and/or lateral approach 
depending upon the fracture configuration 
is used.
Open fractures: Usually there is an anterior 
wound. Anterior approach is used in these 
cases.
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