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ABSTRACT

Background: Most of the injuries involve the supra-condylar region in pediatrics age group. Perfect and ideal 
treatment method in recent past, closed reduction and cross per-cutaneous pinning under C-arm has stood the test of 
time on short term basis as minimal invasive, strong construct.
Objective: To determine the effectiveness of close reduction and cross per-cutaneous pinning under image intensifier 
in terms of functional and cosmetic outcome by Flynn's grading system.
Methodology: This descriptive case series type of study was carried out in Orthopedic Department, Services Hospital 

th th
Lahore for six months from 13  December 2014 to 13  June 2015. A total number of 45 patients were enrolled in the 
study. The age group was 2 to 12 years for both sexex included in this study. The procedure was Close reduction and 
per-cutaneous pinning under C-Arm. The collected data was entered and analyzed in SPSS version 17.
Results: The study sample consisted of 45 patients. The mean age of the sample was 6.8 ± 2.9 years with the youngest 
patient being 2 years of age and oldest 12 years. Majority of children were males (64.4%). Functional outcome of 40 
(88.9%) patients was excellent. Cosmetic outcome of 39 (86.6%) patients was excellent.
Conclusion: It is concluded that close reduction and per-cutaneous pinning for displaced supra-condylar fractures of 
humerus in children is a very useful and safe method.

Keywords: Supra-condylar, Fractures, Children, Flynn outcome

INTRODUCTION
Growth potential and thinner cortices account for 
increased rate of supra-condylar fractures in 
human children. Almost 50—70% of injuries 
involve the supra-condylar region in pediatric age 

1
group.  Supra-condylar fracture is the most 

2
common injury around the elbow in children.   
The boys are the victims in majority of playground 
injuries and fall from bicycles. About 85% of 
supra-condylar fractures are occurring in the age 

3between 5-8 years having multiple reasons.
Multiple treatment options are currently in use for 
displaced supra-condylar fractures in human 

4
children.  Closed reduction and per-cutaneous 
pinning crossed under C-arm has stood the test of 
time on short term basis as strong construct, 
minimal invasive, perfect and ideal treatment 

5
method in recent past.  Displaced supra-condylar 
fractures in children can result in drastic 

6complications if ancillary treated.  Still it is a 
7

difficult task to evaluate the functional outcome.
Close reduction and per-cutaneous crossed 
pinning is a technically demanding procedure and 
can lead to different complications if improperly 

 8
executed. The main complications of this 

technique are ulnar nerve injury and loss of 
postoperative reduction. Different technique of k-
wire insertion configurations from lateral side are 
two parallel pins, three parallel pins, two divergent 

9
pins and two cross pins including arthroscopy.
Outcome of supra-condylar fractures after open 
reduction and internal fixation (ORIF) is affected by 

10,11,12multiple factors including surgical approach.  As 
no standard treatment method is proven in present 
setup therefore clinical trials are required to adopt a 
better technique. By using available evaluation 
methods this can be achieved by comparative trials. 
The objective of present study was to determine the 
effectiveness of crossed per-cutaneous pinning and 
close reduction under image intensifier in terms of 
functional and cosmetic outcome by Flynn's grading 
system.

METHODOLOGY 
This descriptive cross sectional study was carried out 
in Orthopedic Department, Services Hospital Lahore 

th thfor six months from 13  December 2014 to 13  June 
2015. A total of 45 patients were enrolled in the study 
taking expected percentage of success i.e. 91.1% in 
patients undergoing close reduction and per-
cutaneous pinning for displaced supra-condylar 
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13fracture humerus.  All patients were collected by 
non-probability, purposive sampling. Patients 
with displaced Gartland Type II and type III 
fractures.
Supra-condylar fractures of humerus of both sexes 
from 2 to 12 years of age were included in the 
study. Patients with open fractures, associated 
vascular injury assessed clinically and if doubtful 
by pulse oximetry, presence of compartment 
syndrome assessed clinically, children with 
multiple fractures, fractures older than 4 days, and 
flexion type of injuries, were excluded from study.
Patients fulfilling the inclusion criteria were 
admitted through emergency department. A 
detailed history was taken including demographic 
data (age, sex, address, mode and time if injury). 
An informed consent was taken from parents. 
Patients were assured regarding confidentiality 
and expertise was used for the particular 
procedure. Patients were also told and educated 
for an anticipated outcome.
Using general anesthesia (GA) per-cutaneous 
pinning and close reduction under image 
intensifier was done by a single surgical team.  In 
maximum flexion at elbow Long arm splint was 
applied in pronation. Pre-operative and post-
operative antero-posterior (AP) and lateral 
radiographs of elbow were taken. Neurological 
examination was done as soon as patient came out 
of anesthesia. Patients were discharged after 24 to 
36 hrs and before that active movements of fingers 
and shoulder were started.

st rd th thPatients were examined 1 , 3 , 6  and 14  weeks 
postoperatively in the outdoor. K-wires and back-

th thslab were removed at 6  week. The 14  week 
examination was confirmatory regarding outcome 
in terms of functional factor (range of motion at 
elbow) and cosmetic factor (change in carrying 
angle at elbow. All the data was recorded in 
especially designed proforma. The collected data 
was entered and analyzed accordingly using SPSS 
version 17. The study variables were age, sex, and 
success. The variables were analyzed using simple 
descriptive statistics, calculating mean and 
standard deviation for numerical values like age. 
Frequencies and percentages were calculated for 
qualitative variables like sex, and success 
according to Flynn grading system.

RESULTS
A sample of 45 patients were included in study. The 
mean age for the sample was 6.8±2.9 years, with the 
youngest patient being 2 years of age and oldest 12 
years. The major bulk of patients were from 5-10 
years that were 29 (64.4%), 11 (24.5%) were below 4 
years of age and 5 (11.1%) were above 11 years of 
age. Also majority of children were males 29 
(64.4%) with male to female ratio of 1.8:1in this 
study group. Out of 45 patients 26 patients had 
fractures at right elbow and 19 patients at left elbow. 
Functional outcome of 40 (88.9%) patients was 
excellent, 2 (4.4%) was good, 2 (4.4%) patients was 
fair and 1 (2.3%) was poor (Table I).

Table I: frequency of patients according 
to functional and cosmetic outcome 
(N=45)

Cosmetic outcome of 39 (86.6%) patients was 
excellent, 2 (4.4%) patients was good, (6.7%) 
patients was fair and 1 (2.3%) was poor. (Table I)
The radiological union was achieved in all the 
patients.
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Functional 
outcome 

Frequency Percent 

Excellent 40 88.9 
   

Good 2 4.4 
   

Fair 2 4.4 
   

Poor 1 2.3 
   

Total  45 100.0 
    

Cosmetic 
outcome 

Frequency
 

Percent 

Excellent 39 
86.6 

Good 2 
4.4 

Fair 3 
6.7 

Poor 1 
2.3 

Total 45 
100.0 

 



DISCUSSION
There has long been discussion regarding the ideal 
method of treatment of displaced supra-condylar 
fractures of humerus in children and still remains a 

12problem for orthopaedic surgeons.  Several 
treatment modalities have been recommended 
ranging from traction, closed reduction and plaster 
immobilization, closed reduction and per-
cutaneous pinning to open reduction and internal 

13
fixation.
In present study, 64.4% of patients were in the age 
between 5 to 10 years and 64.4% of patients were 
male. In a study, conducted in India in 2017, about 
75% of patients were males and 80 % of patients 
were between 5 to 8 years. Sixty five percent of the 
patients have fractures in non-dominant 

14,15
extremity.  While in the present study, 57.8% 
fractures occurred in dominant extremity 
depending on different social and religious 
factors. Flynn grading system showed 15% poor 
results in patients more than 8 years as proved by 
other studies as communication was of high grade in 

16
these older children.  In the present study, 87% of 
patients have excellent functional and cosmetic 
outcome while in another study in 2010, 71% have 

17
excellent results.  Satisfactory results were noted 
in 90% of patients in a study conducted in 2017 

18
and 10% had unsatisfactory results.
Flynn grading system is not a perfect assessment 
tool because it lacks inclusion of pin tract 
infection, neurological involvement, Baumann 
angle and Paediatric Outcomes Data Collection 
Instrument (PODCI). Baumann's angle is good 
radiological assessment tool but recently PODCI 
is being evaluated as computerized tool for 
assessment and high PODCI score is achieved in 
an Indian study conducted on 37 patients' treated 

19,20
by surgical method.
Union is not a problem in pediatrics trauma as 
100% fractures get healed in present study. 
Radiological along-with clinical assessment as 
endorsed by Flynn grading is an old and simple 
method to evaluate functional and cosmetic 

21outcome.  Vascular assessment is the most 
important step in first few hours after severe 
trauma to the elbow as this negligence can be 

22
dangerous sometimes.  
Open reduction and internal fixation is still an 

23
option for irreducible fractures.  It is probably 
still required to assess the complications and 
effectiveness associated with different methods of 

treating supra-condylar fracture of humerus 
especially in our set up so that a better treatment 
option will be adopted for managing supra-condylar 

19
fracture humerus in children.

CONCLUSION
It is concluded that the method of close reduction and 
per-cutaneous pinning for displaced supra-condylar 
fractures of humerus in children is a very useful and 
safe method. It provides excellent functional and 
radiological early results in this short- term study.
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