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ABSTRACT 
Background: The closed reduction and percutaneous pinning are the min treatment approaches tested in pediatric humerus 
supracondylar fractures but the treatment approach preferred in fractures without closed reduction is remains unclear. 
Objectives: The purpose of this study was to compare three common orthopaedic procedures for treating children with 
supracondylar humerus fractures of the displaced extension type. 
Methods: The current retrospective analytical study was started in the Department of Orthopedic at Khyber Teaching Medical 
College from 2015 to 2020, with the approval of the clinical research ethics committee. This analysis was conducted on 64 
patients between the ages of 1 and 12 years who underwent hospital surgery for Gartland IIb, Gartland IIb, and Gartland III 
supracondylar humerus fracture. 
Results: A total of 64, 22 patients were from group A, in which 18 (81.81%) were male and only 4 (18.18%) were female, while 
in group B and C were 21 (80.76%), 5 (19.23%) and 14 (87.5%), 2 (12.50%) male and female, respectively. The injury on left 
elbow and right elbow in group A was recorded 68.18 and 31.81%, respectively. Among the total injured children, the left elbow 
was fractured in 47 (73.43%) case and the right one in 7 (10.93%). Approximately the duration of injury to therapeutic procedure 
was recorded 7.53±3.03 hours in the study. When compared to the group of displaced supracondylar humeral fractures that 
were conservatively handled, the functional and aesthetic treatment outcomes between the closed and open reduction with K-
wire fixation groups were significantly different. According to this system, excellent, fair, good and poor functional outcomes 
were recorded in 10 (45.45%), 6 (27.27%), 4 (18.18%) and 2 (9.09%) patients of A group, respectively, while 13 (50%), 5 
(19.23%), 5 (19.235), and 3 (11.50%) patients in group B, respectively. The poor and fair functional outcome was noted in 1 
(6.25%) and 3 (18.75%) patients, respectively in group C. 
Practical implication: This is a critical surgical condition in children and they should be provided with the appropriate treatment 
to acquire the child's ability of movement. According to our findings among three management techniques, the most favorable 
was open reduction with K-wire fixation, and therefore was recommended with good success rate. 
Conclusion: It was thus concluded that open reduction with K-wire fixation is a good alternative to closed reduction with 
percutaneous pinning for treating displaced pediatric supracondylar humeral fracture. 
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INTRODUCTION 
Supracondylar fractures, which are believed to occur in 55 to 75% 
of patients with elbow fractures, are among the most common 
types of bone injuries in children. It is fairly uncommon for adjacent 
soft tissue to sustain neurological and vascular damage that are 
related to the displacement of the metaphyseal bone fragment. 
The fractures were categorized using the modified Gartland 
classification method in accordance with radiological results 1-3. 
Non-displaced fractures are those of type I. Type II fractures, 
which include an intact posterior hinge, were further classified into 
the following categories by Wilkins: Subtype IIb- posterior 
dislocation distal fragment with rotation, and subtype IIa - posterior 
dislocation distal fragment without rotation are two subtypes of 
posterior dislocation 4-6.  
 Complete displacement is a feature of Type III fractures. 
Usually, a fracture of the humerus above the condyles, with or 
without displacement, is caused by an injury to the arm's 
extension. Displacement and treatment of these fractures are 
strongly connected. Non-displaced fractures are typically 
conservatively treated with plaster 7-9. Before being immobilized in 
plaster, displaced fractures should be minimized and, if necessary, 
repaired with wires. Both cross pinning and parallel pinning have 
been recommended. The success of the fracture reduction has a 
direct impact on the functional and cosmetic outcome 10-12. To 
choose the best method of treatment, a precise first assessment is 
crucial. Additionally, a lot of studies that conducted to determine 
the treatment outcome and clinical course of displaced 
supracondylar humeral fractures in children, making them 
potentially susceptible to selection and outcome misclassification 
bias.  

 In children, most of the fractures of the upper limb occur in 
age of 3-10 years, out of which supracondylar fractures is the most 
prevalent. Using image intensification, (Gartland type III) fractures 
are treated with percutaneous pinning and closed reduction. 
Children with open fractures, accompanying vascular damage, or 
fractures that cannot be properly reduced with closed methods 
must have open reduction. The ideal surgical approach for optimal 
functional and cosmetic outcomes with minimal complications in 
children with displaced supracondylar fractures is a source of 
debate. Available tests for diagnosing supracondylar fractures in 
children include posterior, lateral, afferent, and anterior. Each 
technique has its own pros, disadvantages, and results 2.  
 There are no guidelines for the surgical treatment of 
supracondylar fractures in different facilities, and the approach is 
based on the surgeon's preferences and abilities rather than 
clinical evidence. Therefore, in order to establish a clinical 
evidence based guideline, this comparative study was conducted 
for the functional outcomes of lateral, medial, and posterior K-wire 
fixation and open reduction in children with type III supracondylar 
humerus fractures.  
 

MATERIAL AND METHODS 
The current study began with the approval of the clinical research 
ethics committee and was carried out in the Department of 
Orthopedic at Khyber Teaching Medical College from 2015 to 
2020. Retrospective analysis was conducted on 64 patients 
between the ages of 1 and 12 years who underwent hospital 
surgery for Gartland IIb, Gartland IIb, and Gartland III 
supracondylar humerus fracture between the years 2015 and 
2020. Total 64 patients were included in this study. Three groups 



M. Shakeel, M. U. Khan, Z. Ullah et al 

 
P J M H S  Vol. 16, No. 11, November, 2022   831 

were made i.e. Group A consists of 22 patients which underwent 
closed reduction and percutaneous pinning; Group B consists of 
26 patients which underwent open reduction with medial 
intervention and percutaneous pinning while Group C consists of 
16 patients which underwent open reduction and percutaneous 
pinning with lateral intervention. Notes and electronic medical 
records were used to obtain demographic, clinical, and radiological 
data. Data on kind of therapy, time from show to conclusive 
therapy, procedural subtleties, confusions and result, were 
recorded and explored from patients' clinical outlines.  
 

RESULTS 
Criteria for grading cosmetic and functional outcomes is given in 
table 1. A total of 64, 22 patients were from group A, in which 18 
(81.81%) were male and only 4 (18.18%) were female, while in 
group B and C were 21 (80.76%), 5 (19.23%) and 14 (87.5%), 2 
(12.50%) male and female, respectively. The injury on left elbow 

and right elbow in group A was recorded 68.18 and 31.81%, 
respectively. Among the total injured children, the left elbow was 
fractured in 47 (73.43%) case and the right one in 7 (10.93%). 
Approximately the duration of injury to therapeutic procedure was 
recorded 7.53±3.03 hours in the study. Based on the type of 
treatment, there was no significant difference between the three 
groups of patients in terms of clinical and demographic variables 
(Table 2). 
 
Table 1: Grading results Criteria for cosmetic and functional factor.  

Resulting Cosmetic factor Functional factor 

Poor >15 >15 

Good 5-10 5-10 

Fair 10-15 10-15 

Excellent 0-5 0-5 

 

 
Table 2: The clinical characteristics of children with displaced supracondylar fractures depending on the type of treatment.  

Characteristic 
A B C 

p-value 
No. patients % No. patients % No. patients % 

Age in years, mean ± SD 6.4±1.8 6.8±1.9 6.6±1.8 0.398 

Gender 
Male 18 81.81 21 80.76 14 87.5 

0.432 
Female 4 18.18 5 19.23 2 12.5 

Arm 
Left 15 68.18 20 76.92 12 75 0.97 

Right 7 31.81 6 23.07 4 25  

Fracture type 

Gartland IIa 3 13.63 4 15.38 2 12.5 NS 

Gartland IIb 6 27.27 7 26.92 5 31.25 NS 

Gartland III 13 59.09 15 57.69 9 56.25 NS 

Note: A= Patients which underwent closed reduction and percutaneous pinning 
B= Patients which underwent open reduction with medial intervention and percutaneous pinning 
C= Patients which underwent open reduction and percutaneous pinning with lateral intervention 

 

 
Figure 1: Outcomes of treatment based on applied approaches.  

 
 

Table 3: Comparison between outcomes of open reduction with K-wire 
fixation, closed reduction with casting techniques, and closed reduction with 
percutaneous pinning. 

P 
Group 
A/Group C 

Group 
B/Group C 

Group 
A/Group B 

Cosmetic/difference in 
carrying angle 0.051 0.044 NS 

Functional/loss of range 
of motion 0.01 0.052 NS 

Treatment outcome 0.007 0.028 NS 

Flexion (degrees) 

Effected arm 0.004 0.02 NS 

Opposite arm 0.011 NS NS 

 
 Table 3 shows the comparison between outcomes of open 
reduction with K-wire fixation, closed reduction with casting 
techniques, and closed reduction with percutaneous pinning. When 
compared to the group of displaced supracondylar humeral 
fractures that were conservatively handled, the functional and 
aesthetic treatment outcomes between the closed and open 
reduction with K-wire fixation groups were significantly different. In 
the treatment of supracondylar humeral fractures, there was no 
statistically significant difference between the two non-conservative 
treatment groups, closed and open reduction with K-wire fixation. 
Both closed and open reduction with K-wire fixation have been 
shown to have excellent clinical results, and patients who 
underwent both procedures fared much better than those who just 
received cast immobilization. 

 
Table 4: Flynn's criteria for functional and cosmetic outcomes among three tested approaches.  

Treatment outcome 
A B C 

No. patients % No. patients % No. patients % 

Functional, loss of range of motion 

Poor 2 9.09 3 11.5 1 6.25 

Good 4 18.18 5 19.2 3 18.75 

Fair 6 27.27 5 19.2 3 18.75 

Excellent 10 45.45 13 50 9 56.25 

Cosmetic, difference in carrying angle 

Poor 1 4.54 4 15.4 1 6.25 

Good 3 13.63 2 7.69 3 18.75 

Fair 5 22.72 6 23.1 4 25 

Excellent 13 59.09 14 53.8 8 50 

Excellent Fair Good Poor
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 The functional and cosmetic outcomes among three tested 
approaches were determined by using Flynn’s modified 
classification system. According to this system, excellent, fair, 
good and poor functional outcomes were recorded in 10 (45.45%), 
6 (27.27%), 4 (18.18%) and 2 (9.09%) patients of A group, 
respectively, while 13 (50%), 5 (19.23%), 5 (19.235), and 3 
(11.50%) patients in group B, respectively. The poor and fair 
functional outcome was noted in 1 (6.25%) and 3 (18.75%) 
patients, respectively in group C (Table 4). The cosmetic result 
was excellent and good in 13 (59.09%) and 3 patients (13.63%), 
respectively belonged to group A, while excellent cosmetic result 
was recorded in 8 patients (50%) of group C. 
 

DISCUSSION 
The ratio of supracondylar humerus fractures is 60-71/100000. 
About 16% of these fractures require surgical intervention, 
however the majority are managed conservatively. Gartland type 3 
fractures make up about 17% of supracondylar humerus fractures. 
Following closed reduction of the fracture, percutaneous fixation 
with cross-pinning is used to treat these sorts of fractures. Using 
only the lateral k-wire to provide biomechanical stability and the 
significant risk of ulnar nerve damage produced by the medial-
applied k-wire during percutaneous cross-pinning have raised 
questions about pinning 13-14. Supracondylar fractures of the 
humerus account for 12–17% of all pediatric fractures, which is a 
significant burden of injuries in children. Ninety-five percent of 
supracondylar fractures are caused by extensions 15-17.  
 The functional and cosmetic outcomes among three tested 
approaches were determined by using Flynn’s modified 
classification system. According to this classification system, 
excellent was recorded in 10 patients, fair in 6 patients, good in 4 
patients and poor functional outcomes recorded in 2 patients in 
group A. The current study findings are almost similar to the 
previous study findings as reported by many scientist working in 
medical departments 18-22. The majority of authors concur that 
children with dislocated supracondylar fractures do not respond 
well to closed reduction and cast immobilization alone. The 
exception to this rule is the type-IIa dislocated fracture, which can 
be treated by closed reduction and cast immobilization. However, 
the distal fragment should be stabilized by percutaneous fixation 
with K-wires if there are even the tiniest doubts about the stability 
of reposition or the position of the fragments. A study reported 
excellent clinical outcome in 70.3% of patients treated with closed 
reduction with percutaneous pinning approach. Open reduction 
pinning method was recorded best than closed whose outcomes 
were significantly worse in children 1. 
 

CONCLUSION 
The conclusion is that closed reduction should always be tried first. 
Open reposition should be used if the fragment is not positioned 
correctly after two closed reduction attempts. However, 
orthopaedic surgeons still need more research and clinical 
experience to agree on the best course of treatment for children 
with displaced supracondylar humeral fractures. According to our 
findings, plaster manipulation and immobilization is the least 
effective treatment option and should only be used for children with 
uncomplicated extension humeral fractures (Gartland type IIa).It is 
critical that children with displaced supracondylar extension-type 
fractures receive the appropriate treatment because the child's 
ability to acquire or perform skilled movements with the injured arm 
may be significantly hindered by the appropriate choice of initial 
management. 
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