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Introduction
Supracondylar fractures of humerus in children are the most 

common pediatric elbow fractures that account for about 70% of elbow 
fractures [1-3]. These fractures are divided into two types; extension 
(98%) and flexion (2%) type. Regarding to the amount of displacement, 
the extension type is divided by Gartland into type I (without 
displacement), type II (with displacement but intact posterior cortex) 
and type III (with displacement and disruption of both cortices) [3,4]. 
Type III is a common cause of surgical treatment among children. 
Treatment usually consists of closed reduction and internal fixation 
(CRIF), but in some patients open reduction and internal fixation 
(ORIF) is required [5-9]. Surgical indications that are often mentioned 
include unsuccessful closed methods, severe displacement, pucker 
sign, severe ecchymosis in anterior part of elbow, vascular insufficiency 
(weak pulse, ischemic findings in the muscles of forearm) and open 
fractures [7,10,11].

A significant number of complications that maybe occur with 
surgical treatment of these fractures are approach related. Open 
reduction can be performed through a posterior, lateral, medial, or 
anterior approach or a combination of these. The ideal approach should 
be safe, quick and associate with appropriate exposure of the fracture 
site. The purpose of this study is to evaluate the efficacy of posterior 
approach with triceps splitting is surgical treatment of pediatric 
supracondylar fracture and compare it with other approaches. 

Materials and Methods
36 consecutive admitted children (27 male, 9 female) with 

supracondylar fracture type III underwent open reduction and internal 
fixation in our university hospital from March 2005 to March 2011. 

The incidence of elbow fracture was twice in left side (24 versus 12). 
There were 35 extension-type injuries and one patient with flexion-type 
injury. The mean age was 6.2 ± 3.4 years (ranged; 2.5-14). We divided 
them into three groups based on the surgical approach; Group A (14 
patients) underwent posterior approach with triceps splitting, Group B 
(10 patients) posterior approach with tongue shape flap, and group C 
(12 patients) lateral, anterolateral, or medial approach. 

Group A and B were operated while lying in prone or lateral 
decubitus position. We used the lateral position with the arm supported 
on a pillow. In Group C, the patients were placed in supine position. 
All fractures except two were closed. These two cases were belonged 
to the Group C. Two of the patients had preoperative radial nerve 
palsy that recovered completely in three months and one patient had 
vascular injury treated with anterior approach. In the patients treated 
with posterior approach, two pins were crossly inserted, while in other 
patients, these pins were inserted parallel. We placed distal ends of 
the pins outside of the skin to easily remove them later. A long arm 
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supracondylar fractures in children are approach related. In this study we tried to compare the outcome of triceps 
splitting (posterior approach) with other approaches.

Methods: Thirty six consecutive children with displaced Gartland Type III extension supracondylar fractures 
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Results: In group A, range of motion was graded as excellent in 71.43%, good 21.43%, and fair 7.14%. In group 
B, the range of motion was excellent in 70%, good 20%, and fair 10%. Deformity was observed in one patient (10%). 
In group C the range of motion of the elbow was excellent in 66.6%, good 16.7%, and fair 16.7%. Deformity was seen 
in two (16.7%) patients. Pin tract infection was seen in one patient in each group.

Conclusion: In surgical treatment of humeral supracondylar fracture with normal neurovascular state in children, 
due to its simplicity, greater exposure, lack of interference with vital structures, and better surgical outcome, the 
posterior approach particularly posterior triceps splitting method is advocated.
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posterior splint in 90° flexion was applied for three weeks. After that, 
the pins and splint were removed and active range of motion exercises 
started. Postoperative visits were carried out at 3, 12 weeks and 12 
months later to monitor the radiological and clinical recovery.

We used Gruber and Healy score to assess the functional (loss 
of motion) outcomes of the elbow (Table 1) [12]. Baumann’s angle 
difference and bony union were assessed to evaluate the radiological 
outcome. Post surgical complications comprised compartment 
syndrome, nerve injury, vascular injury, pin tract infection, deformity 
(cubitus varus or valgus), myositis ossificans, and wound conditions. 
We used SPSS (Software Package for Social Sciences) program, version 
11.5 for data analysis. P<0.05 was considered as significant. 

Results
We could follow-up all 36 cases for more than 12 months. The 

mean follow-up was 17.4 ± 7.9 months (ranged; 12 to 23). Surgical 
indications in our patients included unsuccessful closed reduction due 
to massive edema in 24, delayed presentation more than three days in 
eight, and pucker sign and severe ecchymosis on anterior surface of 
elbow in four patients. 

Functional scores according to Gruber and Healy in three groups 
are shown in Table 2. The amount of difference in loss of elbow 
motion among three groups were similar and comparable (p<0.001). 
Our complications comprised pin tract infection (one patient in each 
group, all resolved with local wound care and oral antibiotic therapy), 
cubitus valgus (one case in Group B and one in Group C), and cubitus 
varus (one in Group C). Other complications like myositis ossificans or 
Volkmann’s contracture did not happened in any cases. 

Discussion
The main aim of the treatment of displaced Gartland type III 

humeral supracondylar fractures in children is to gain a perfect 
anatomical reduction, full range of motion and cosmetically acceptable 
extremity [13-16]. Closed reduction and percutaneous pinning of these 
fractures has been accepted as a choice treatment in reaching these 
goals by many authors [17,18]. Proponents of this approach state that 
fewer complications such as infection, myositis ossificans and loss of 
movement occur occurred in closely treated patients [11,19].

Inadequate reduction can produce deformities such as cubitus 
varus (the most common), cubitus valgus, malrotation, angulation 
(in sagittal plane) or translation, which can cause functional disability 
[20,21]. To avoid these complications, some authors have advocated 
open reduction and pinning as an alternative treatment [22]. Therefore, 
open reduction and internal fixation are strongly recommended in 
patients with unfavorable closed reduction, neurovascular compromise, 
open fractures, severe displacement, pucker sign, or severe ecchymosed 
on anterior surface of the elbow. 

Literature reveals that in management of type III supracondylar 
fracture in children, an unfavorable closed attempt is the most common 
indication for open surgery. Proponents of surgical approach believe 
that closed anatomical restoration of the severely displaced fractures is 
difficult to achieve (Figures 1 and 2). Repeated manipulations may also 
result in neurovascular injury, joint stiffness, or myositis ossificans [22]. 
Many studies demonstrated that ORIF produces the results as good as 
closed approaches and is associated with very low complications [23]. 

There are four different approaches that can be used in these 
fractures; medial, lateral, posterior and anterior. Opponents of ORIF 
believe that open surgery can cause more adverse events like loss of 

Figure 1: Humeral surcondylar fracture in a 4 years old girl with severe 
displacement referred to our hospital.

Figure 2: After open reduction and internal fixation with triceps splitting 
posterior approach.

Grade Loss of elbow range of motion
Excellent 0-4

Good    4-8
Fair 8-12
Poor >12

Table 1: Gruber and Healy Score.

Functional Score         Group A (%)    Group B (%)      Group C (%)
Excellent     10 (71.4)           7 (70)                  8 (66.6)

Good   3 (21.4)             2 (20)                  2 (16.7)
Fair 1 (7.2)               1 (10)                  2 (16.7)
Poor 0                        0                         0

Table 2: Functional scores in three groups.

http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&sqi=2&ved=0CCsQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FVolkmann%27s_contracture&ei=ItKEUtK7D4aF4AT-qoHoDg&usg=AFQjCNFUZmo-pkzbgI0QMUXNsuAb_Y9z0Q&sig2=TCHNe4uWBZN8Q6uj5a3Wrw&bvm=bv.56343320,d.ZGU
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motion, myositis ossificans and infection [24]. The most common 
complication of ORIF in surgical treatment of supracondylar fracture 
in children is loss of elbow joint motion. This complication is usually 
quoted to be more prevalent in posteriorly treated children [24-27]. In 
this study, we could not find a significant difference between elbows 
motions in the posteriorly treated patients and other approaches. 

In this study, although the mean follow-up period was remarkable, 
the study itself has some withdrawals. The number of cases was not 
significant and therefore we could not maneuver on the numerical 
difference significantly. Moreover, our study design was retrospective 
and inevitably the usual limitations of a retrospective study are also 
applicable to this study. In conclusion, we propose posterior approach 
particularly posterior triceps splitting method in surgical treatment of 
Type III humeral supracondylar fracture with normal neurovascular 
state in children. Our seasons for this comprise its simplicity, greater 
exposure, lack of interference with vital structures, and better surgical 
outcome. In cases with vascular injury or open fractures with anterior 
wound, anterior approach is preferred.
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