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The most known pediatric fractures are supracondylar humerus fractures are nearby the elbow and have 
a peak incidence in the first decade of life. There is no consensus between the orthopedic surgeons as 
regarding the best treatment for supracondylar humeral fractures in children. Closed reduction and 
percutaneous pin fixation using Kirschner wires are still the current treatment of choice of the displaced 
supracondylar fractures. This study was performed prospectively which included 30 pediatric patients 
who undergone for closed reduction and percutaneous pinning for management of supracondylar 
humeral fractures age group ranged from 2 to 9 years old.  Out of the 30 patients, 17 (65.6%) were 
preserved by closed reduction and percutaneous pinning with the overlapped pinning technique (medial 
and lateral wires) and 13 (34.4%) with 2-lateral pin fixation.26 (86.7%) patients had Gartland type III and 
4(13.4%). patients had Gartland type II fractures. Four patients from the lateral group (30.8%) had 
unstable fixation 3 of them (75%) were rotated and only one case (25%) was displaced, and ulnar nerve 
neuropraxia occurred in one patient from the crossed group (5.80%) and improved by physiotherapy. 
The crossed pin configuration method provides more stability than the lateral pin configuration method in 
management of the humerus supracondylar fracture in children. 
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INTRODUCTION 
Supracondylar humerus fractures are 
commonplace wound in young age's individuals 
and constitute the greatest recurrent fractures 
concerning the elbow (Babal et al., 2010 and 
Koval et al., 2006). The males are more affected 
with such fractures than females 
and happen generally following an extension 
mechanism (Barron et al., 2015). This mechanism 
is generally because of a droponextended hand 
with the elbow in slightly flexion (97–99% of 
cases), the olecranon occupies the olecranon 

fossa and works as a fulcrum and at the same 
time, the anterior side of the capsule offers a 
stretch ablevigor at the distal portion of the 
humerus proximal to its insertion (Omid et al., 
2008). The present management of displaced 
supracondylar fractures including secure 
reduction and percutaneous pinning through 
applying of Kirschner wires, even as some 
debates are found about the place of the pins 
(Dua et al., 2011). .The method of percutaneous 
pinning has established as the less aggressive 
and most secure tool for healing of fractured 
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bones .The complications of this technique is 
normally low and it represent about 2%–8% of the 
cases and comprise principally ulnar nerve injury, 
pin movement under the skin, infections at the site 
of pin insertion and lack of fracture healing 
(Mangwani et al., 2006 and Murnaghan et al., 
2010) The optimal configuration of pin fixation is 
still debated in the literature. Recent textbooks of 
pediatric orthopedics describe the crossed pin 
configuration as the desired treatment, except 
when the medial epicondyle or the ulnar nerve 
cannot be palpated. Several researches 
document that lateral pin fixation performed 
correctly is effective in maintaining reduction 
(Koval et al., 2006). The technique of crossed-pin 
versus lateral pin alone is believed to be 
mechanically more stable in spite of the fact that 
during the crossed-pin technique, an injury to 
ulnar nerve can occur (Mommsen et al., 2010). 
 
MATERIALS AND METHODS 

In between April 2017 and March 2018, this 
prospective randomized-controlled trial blanketed 
30 children with Gartland types II and III 
supracondylar humeral fractures. They had been 
all handled by means of closed reduction and 
percutaneous pinning. The inclusion criteria 
concerned patients below 10 years, early 
fractures within first four days, no previous 
fracture in the same elbow, and children with 
complete data and follow-up more than 6 weeks 
treated with pin fixation for type II and III fractures 
according to Wilkins modification of the Gartland 
classification. The exclusion criteria concerned 
open fractures of the distal humerus, fractures 

with vascular injury, fractures with compartmental 
syndrome, fractures with pre-operative ulnar 
nerve injury, and patients with multiple bone 
injuries that required multidisciplinary treatment 
and/or admission to intensive care. Age at time of 
surgical treatment, gender, side injured, 
mechanism of injury, and type of fracture 
consistent with Gartland classification had been 
noted. The direction of fracture displacement, time 
among injury and surgical treatment, time from 
injury to admission, and the onset of important 
complications had been amassed using medical 
and radiographic facts and parental information on 
the lesion dynamics. Patients underwent clinical 
examination and conventional radiography of the 
anteroposterior and lateral side of the affected 
limb. All patients had been surgically treated, 
using a closed reduction and fixation with k-wires. 
Two different pin configurations, cross (group 1) 
and lateral (group 2). 
 

 

 
 

Figure. (1): Intraoperative radiographs, AP and 
lateral views by the image intensifier during 
crossed pinning of a 2 years old male child 
(Group 1). 

 
 
 

 

 
 

Figure. (2): Intraoperative radiographs, AP and 
lateral views by the image intensifier during 
lateral pinning of a 6 years old male child 
(Group 2). 
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Surgical Technique 
The surgery was performed after general 
anaethesia was administered; the patient was 
positioned in a supine position with the injured 
upper limb on the aspect of the table. Image 
intensifier was placed alongside the table from 
caudal end of the patient. The injured elbow 
became positioned at the plate of the image 
intensifier. If the anaethesia crew and the image 
intensifier had been ready, the surgeon could 
scrub up, clean, and drape the injured arm to the 
axilla. The fracture could be reduced with the aid 
of the surgeon and the assistant. The surgeon 
selected the pin size to be used according to the 
age of the patient and the size of the arm 
(commonly 1.6 mm for more youthful children and 
1.8-2 mm for older children). The fracture was 
fixed either by the crossed or the lateral technique 
according to the randomization. The k-wires have 
been bent outside the skin and sterile dressings 
were placed around the wires then above elbow 
slab was carried out. After the procedure, the 
neurovascular status would be reviewed again in 
the ward. Reduction and fixation of the fracture 
would be confirmed by radiography. All patients 
were discharged 24 hours after surgery with a 
follow-up card. 

Postoperative care 
The child was seen one week postoperatively in 
the outpatient clinic for follow up x-rays AP and 

lateral views. If it was acceptable, the child was 
seen again three weeks postoperatively. The slab 
was removed; the elbow was inspected for pin 
tract infection. The child was seen again five 
weeks postoperatively, elbow x-ray was obtained 
and the k-wires were removed. The average 
follow-up period was 2.1 (2–3) months. Cases 
with complications would undergo a different 
follow-up protocol depending on the nature of the 
complication. 
 
RESULTS 

In the present study 30 children complaining 
from supracondylar fractures in the humerus were 
treated along the study period. The ages of 
children participating in this study were averaged 
5.65±1.5 years (range: 2–9 years).  Regarding 
sex there were 9 girls (30.0%) and 21 boys 
(70.0%). The fractures were associated with a 
trauma during an extension due to a fall on 
outstretched hand. This occurred in 19 patients 
(63.3%) following fall to the ground, 7 patients 
(23.3%) fall downstairs, and 4 patients (13.4%) fall 
from height. In 18 patients (60%) the involved limb 
was on the right side and in 12 patients (40%) on 
the left side. There were 26 patients Gartland type 
III (86.7%) and 4 patients Gartland type II 
(13.4%). 

 
 
 

Table 1: Complications distribution of the study group 
 

Stability Crossed Lateral Total X
2  Fisher 

P 

Stable 17     100% 9      69.2% 26 
 

4.27 
 

0.031* 
Unstable 0        0% 

4      30.8% 
3 (Rotated)    75% 
1(Displaced)  25% 

4 

Ulnar nerve Injury 

Yes 1     5.80% 0       0% 1         3.3% 
0.095 0.89 

No 16   94.2% 13      100% 29     96.7% 

overall 
complications 

Crossed Lateral Total X2 P 

Complicated 4        23.5% 9       69.2% 13    43.3% 
6.26 0.012** 

Not 13      76.5% 4        30.8% 17    56.7% 

Total 17      100% 13      100% 30     100%   

 
 
 

 
The children of this research , were classified 

randomly to two different wires methods: 17 
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subjects representing about 65.6% were managed 
by closed reduction and percutaneous pinning 
using the crossed pinning method (medial and 
lateral wires) (Figure 1) , whereas thirteen 
subjects representing about 34.4% were treated 
with two-lateral pin fixation as seen in Figure(2). 
The interval passed from exposure to injury until 
admitted to the hospital was averaged 14.55±19.5 
hours and ranged from 2 to 72 hours. All cases 
were observed post operation for the following, 
injury in the ulnar nerve, range of motions and 
infection in the pin tract and postoperative 
stability. There are a significant variations 
(p=0.031*) between the two performed methods. 
Regarding postoperative stability 4 patients from 
the lateral group (30.8%) had unstable fixation 3 
of them (75%) were rotated and only one case 
(25%) was displaced. With respect to the 
percentage of cases showed nerve injury, only 
one case was suffering from ulnar nerve 
neuropraxia (5.80%) from the crossed group, and 
was responded for the treatment with 
physiotherapy, while no ulnar nerve injury 
occurred in the lateral pinning group. The range of 
motion was restored after removal of the wires 
except in five children (16.7%) who needed an 
additional time of severe physiotherapy due to the 
persistent of stiffness in the elbow joint ; one of 
them (6.2%) with crossed and four (30.8%) with 
lateral pin configuration. Three cases (10%) had 
local infection two of them (11.7%) with crossed 
and one (7.6%) with lateral pin configuration 
treated with antibiotic therapy. 
 
DISCUSSION 

Children are commonly exposed to fractures 
in the elbow joints particularly supracondylar 
fracture of the humerus (Cheng et al., 1995 and 
Attenborough 19539). Closed reduction and 
percutaneous pinning is considered the 
appropriate management for fractures of the 
humerus in the children especially in type III of 
absolutely displaced extension supracondylar 
fractures (Prashant et al., 2016).  The 
achievement of the treatment is determined by 
good reduction, conservation of the reduction 
without occurrence of complications until complete 
healing of the fracture and with a good motion and 
flexibility and cosmetic outcomes. (Zionts et al., 
1994). Consistent with previous studies, it was 
found that one of the advantages of medial-lateral 
pin fixation is the increase in biomechanical 
stability of joint after medial– lateral entry pin 
fixation [(Zionts et al., 1994 and Lee et al., 2002),, 
even though iatrogenic injury in the ulnar nerve 

can too end result from placement of the medial 
pin (Brauer et al., 2007). On the contrary, to avoid 
the injury to the ulnar nerve it is beneficially to 
approach through lateral entrance pin fixation as a 
tool for escaping of iatrogenic ulnar nerve injury, 
even though the concept may be less constant 
biomechanically (Omid et al., 2008; Skaggs et al., 
2004 and Sibinski et al., 2006) and failure to 
provide torsional stability (Topping et al., 1995 
and Zenios et al., 2007). 

In a study carried by Zionts et al. (1994) for 
exploring the biomechanical mechanism following 
different tools for fixing elbow joint, they reported 
that crossed pinning is more stable than lateral 
pinning in rotational testing as well as varus and 
valgus stacking. Conversely, another work which 
done by Skaggs et al. (2004), reported that no 
clinical differences in stability between the two 
techniques crossed and lateral pins entrance. 

We will compare our results to other series 
using the same treatment as well as other 
methods of treatment available in the literature. 
We followed up all the patients for ulnar nerve 
injuries to the ulnar nerve, stability of the joint after 
the surgical operation, range of rotations and 
presence or absence of infection in the pin tract. 

Compared to Devkota et al. (2008), their study 
illustrated that loss of reduction was seen in two 
patients (1.96%) of the lateral pinning group which 
was not significant and did not require re-
reduction or re-pinning. In seven patients of the 79 
patients in the crossed pinning group (6.86%) 
ulnar nerve injury occurred, while no ulnar nerve 
injury occurred to all the 23 patients of the lateral 
pinning group. Three patients of the 79 patients in 
the crossed pinning group (3.79%) and one 
patient of the 23 patients in the lateral pinning 
group (4.34%) got poor range of motion. Eight 
patients from a total of 102 patients (7.84%) were 
complain from superficial infection in the pin tract, 
and can be treated after pins removal in addition 
to administration of systemic antibiotics. 

Accordingly Zamzam et al., (2009) study, their 
consequences confirmed that tremendous 
instability because of insufficient securing of 
bones, and early shortage of reduction of various 
grades and indifferent levels, were recorded in 
nine children (24.3%) of them (eight had type III 
fractures and one had a type II fracture) who 
carried fixation via lateral pins and this defaults 
were observed after the operations by using 
radiographs. Two patients of the seventy one 
patients in the crossed pinning group (2.82%) got 
ulnar nerve injury. They recovered spontaneously 
all through the follow up duration, while no ulnar 
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nerve harm occurred to all the 37 patients of the 
lateral pinning group. All patients recovered from 
fracture complication and gained full range of 
motion, with the exception of one child who 
misplaced about 20

0
of elbow flexion and had an 

extension lag of <10
0
, and one girl who 

additionally had an extension lag of <10
0
. Only 

one child (0.93%) from a total of 108 patients 
established a pin-track infection which recovered 
completely after local application of antiseptics 
and dressing of the wound. 

In this study, postoperative instability of the 
fracture occurred in 4 cases (30.8%) from the 13 
cases of the lateral pin configuration group; 
rotation occurred in 3 cases and posterior 
displacement in one case, while the fixation was 
stable in all the 17 cases of the crossed pin 
configuration subjects. There are a significant 
variations (p=0.031) between the two treated 
groups. In the present work, no ulnar nerve injury 
occurred to all the 13 patients of the lateral 
pinning group, while one child (5.80%) only from 
the crossed group was complain from neuropraxia 
in the ulnar nerve and it improved by 
physiotherapy in the 4

th
 month. No significant 

differences (p=0.89) was recorded between the 
two studied groups .The range of motions was 
restored in 2 months after removal of the wires 
except 5 children (16.7%) who needed an 
additional regimen of condensed physiotherapy 
due to the continuation of stiffness in the elbow 
joint; one of them (6.2%) with crossed and four 
(30.8%) with lateral pin configuration. All accepted 
full range of movement after physiotherapy 
,excluding one child  from the lateral group(7.7%) 
who lost approximately 10 and 20 degrees of 
elbow flexion and extension , respectively, without 
a significant variations (p =0.069) among the two 
studied groups .Pin tract infection was noticed in 
three patients(10%) on the third week ;two of 
them(11.7%) with crossed and one(7.6%) with 
lateral pin configuration. All were resolved by 
dressing, without a significant differences (p=0.71) 
between the two groups were observed. 

CONCLUSION 
In children, the crossed pin configuration method 
provides more stability than the lateral pin 
configuration method in the control of 
supracondylar fracture of the humerus, and the 
risk of ulnar nerve injury can be avoided if 
adequate care is given during inserting the medial 
pin by palpating the ulnar nerve at the time of 
pinning or making a small opening above the 
medial epicondyle for engagement of the medial 

pin in case of severe elbow inflammation 
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