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ABSTRACT

Background: It is estimated that about 16—-17 percent of all fractures in pediatric patients are supra-condylar fractures of the
elbow. Different techniques are used for the management of supracondylar displaced fractures of elbow in children.
Objective: To find out the outcomes of percutaneous cross- K-wire fixation for the management of supracondylar displaced

fractures of elbow in children

Methodology: This descriptive cross sectional study was carried out at Orthopedic Department of Khyber Teaching Hospital
Peshawar for duration of one year from June 2021 to July 2022. A total of 80 patients were included in the current study. All the
patients were followed for up to six months. At last follow-up, all patients were evaluated using Flynn's criteria. All the data

analysis was done by using IBM SPSS version 23.

Results: On the basis of Flynn's criteria, excellent results were observed in 54 (67.5%) patients, good results in 20 (25%)
patients, fair results in 4 (5%) patients while poor results were observed in 2 (2.5%). Based on the post-operative associated
problems, pin-tract infections were observed in 7 (8.75%) patients, cubitus varus deformity was observed in 2 (2.5%) and

temporary ulnar nerve deficit was observed in 5 (6.25%) patients.

Conclusion: Our study concludes that in children, type-Il & Il supra-condylar displaced fracture of elbow can be managed

easily and effectively with a low rate of complications.
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INTRODUCTION

It is estimated that about 16—17 percent of all fractures in pediatric
patients are supra-condylar fractures of the elbow !. These
fractures often occur in children between the ages of 5-8 years 2.
There are two different types of supra-condylar fractures of the
humerus. Extension supra-condylar fractures accounts for 98
percent of all cases whereas flexion supra-condylar
fractures accounts for just 2 percent of all cases * 4. The most
frequent and typical cause of extension-type supra-condylar
fractures is a fall onto an extended hand. The most frequent kind of
supra-condylar fracture is a flexion fracture, which is triggered by a
direct fall on the elbow's angle 5. In accordance with the
displacement of the fracture, extension-type of supracondylar
fractures are further grouped into three categories 6. In type-I
supracondylar  fractures, there is no or minimum
fracture displacement. In type-Il supracondylar fractures, there is
considerable fracture displacement with an intact posterior cortex.
In type-IIl supracondylar fractures, there is no connection between
the distal and proximal fragments with total fracture displacement.
Patients who arrive to the emergency room with an elbow injury
should have their care guided by the ATLS guidelines. It is
important to conduct a thorough examination of the patient to rule
out the possibility of additional injuries and treatment should be
planned after this. Non-operative treatment using a backslab is an
option for the safe management of type-1 extension type
fractures. There are many ways to treat Type-ll extension type
fractures, such as placement of a back slab and closed reduction,
closed reduction percutaneous pinning, traction and open
reduction and cross K-wire fixation which is rarely used 8.

The Gartland classification is the cornerstone of the current
therapeutic strategy for this fracture. There was a 5% frequency of
cubitus varus deformity following therapy, but Arino et al. observed
roughly 21%, and 15% of patients managed with medial and lateral
pins had an ulnar nerve deficit, according to chai * ® 1% There are
several procedures that have been reported to be used for their
treatment but majority of these procedures have a high risk of
complications 71112,

The most sophisticated method for treating all varieties of
supra-condylar humerus fractures is closed reduction and
percutaneous pinning * 4, It is sometimes not feasible to perform

a closed reduction and percutaneous pinning due to instability and
comminution of fracture or early calus development. Due to
unstable nature of type-Ill supra-condylar fractures, it should be
further stabilised by two crossed K wires *°. This study was piloted
to determine the outcomes of percutaneous cross- K-wire fixation
for the management of supracondylar displaced fractures of elbow
in children.

MATERIALS AND METHODS

This descriptive cross sectional study was carried out at
Orthopedic Department of Khyber Teaching Hospital Peshawar.
The study duration was one year from June 2021 to July 2022. The
study was approved from the ethical and research committee of
the hospital. All the children of both the sex and age 2.5-12 years
presenting with type-Il and type-Ill supra-condylar fractures of
elbow were included. All the children not in the age range of 2.5-12
years, old fracture of >7, extensive swelling of soft tissue, children
having open fractures and children having neurovascular
problems. A total of 80 patients were included in the current study.
Complete history and clinical examination as done for all the
participants. Informed consent was taken from the guardian of all
children of the enrolled children. For pain relief and stabilization all
the patients were positioned in elbow back slab. After close
reduction, all the fractures were fixed by using two crossed K-
wires. All the patients were followed for up to six months. At third
week, sixth week and 12" week, X-rays were done after surgery
for all the patients. All the information like formation of callus and
displacement was documented on a pre-designed Performa.
Physiotherapy was advised for all the participants after healing. To
validate fracture reduction and identify the entrance places for K-
wires, image intensifier was utilized. Based on the patient's age, K-
wires of the proper size were employed. The opposite cortex was
involved after one wire was inserted from the lateral side and one
wire was inserted from the medial side. All patients had a back
slab that went above the elbow. The operated limb was maintained
elevated for at most one day after surgery. After two to three
weeks, back slabs were taken out, and two to three more weeks,
pins were taken out. After the pins were removed, X-rays were
performed, and patients were recommended for physiotherapy.
Exercises for flexion and extension were suggested to the patients.
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At last follow-up, all patients were evaluated using Flynn's criteria.
All the data analysis was done by using IBM SPSS version 23.
Qualitative and quantitative variables were documented in the form
of mean (standard deviation) and frequency (percentages).

RESULTS

Totally 80 patients were enrolled in this study. There were 52
(65%) males children whereas females children were 28 (35%)
with the mean (sd) age of 5.9 (1.19) years. (Figure 1) Based on
side of elbow involved, in 28 (35%) patients, right side elbow was
involved while in 52 (65%) left elbow was involved. (Figure 2) On
the basis of Flynn’s criteria, excellent results were observed in 54
(67.5%) patients, good results in 20 (25%) patients, fair results in 4
(5%) patients while poor results were observed in 2 (2.5%). (Figure
3) Based on the post-operative associated problems, pin-tract
infections were observed in 7 (8.75%) patients, cubitus varus
deformity was observed in 2 (2.5%) and temporary ulnar nerve
deficit was observed in 5 (6.25%) patients. (Figure 4) Full range of
motion was observed amongst all our participants after six month.
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Figure 2: Distribution of patients based on side of elbow involved
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Figure 3: Outcomes on the basis of Flynn’s criteria
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Figure 4: Post-operative associated problems in enrolled patients

DISCUSSION

In children, supra-condylar fractures of the elbow are quite
prevalent 6. Supracondylar fractures of type Il are very unstable
and must be treated surgically " 18 Type-ll & Type-lll
supracondylar elbow fractures are often treated with closed
reduction and K-wire fixation °.

In our study, on the basis of Flynn’s criteria, excellent results
were observed in 54 (67.5%) patients, good results in 20 (25%)
patients, fair results in 4 (5%) patients while poor results were
observed in 2 (2.5%). In accordance with our study, a previous
study done by Kallio et al. reported excellent outcomes in 90%
patients while 10% patients were observed with poor outcomes
based on Flynn’s criteria '°. Another study carried out by Eberhardt
et al. reported excellent response in 93% patients, good response
was observed in 7% and poor response was not observed in any
patients *°, A current study from Pakistan carried out by Awal
Hakeem et al. reported excellent, good, fair and poor outcomes in
70%, 24%, 4% and 2% respectively based on Flynn's criteria %,

In our study, full range of motion was observed amongst all
our participants after six month. In accordance with our study,
another study carried out by Shannon et al. reported full range of
elbow motion in all of the cases 2. Comparable results were also
reported by another study %.

In the current study, based on the post-operative associated
problems, pin-tract infections were observed in 7 (8.75%) patients,
cubitus varus deformity was observed in 2 (2.5%) and temporary
ulnar nerve deficit was observed in 5 (6.25%) patients. Other
studies reported high frequency of pin-tract infections as post-
operative problem after percutaneous cross- K-wire fixation of
supracondylar displaced fractures of elbow in children 2 23, Almost
similar results were reported by a current study done in Pakistan
20, Another study reported pin-tract infections in 30% cases . An
earlier study done by EI-AdI et al., reported cubitus varus deformity
in 8.6% cases 2*. Other studies reported incidence of temporary
ulnar nerve deficit in 2-8% cases . The major drawback of our
study was single center and small sample size. Other studies on
large sample size by including multiple centers should be carried
out for better results.

CONCLUSION

Our study concludes that in children, type-ll & Il supra-condylar
displaced fracture of elbow can be managed easily and effectively
with a low rate of complications.
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