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ABSTRACT

Background: One of the most common injuries of the elbow in children is called supracondylar
humerus fracture. It makes up around 18% of all fractures in children and 60% of all elbow
fractures. The children in which these fractures happen are aged from 5 years to 7 years. This
injury happens when a child falls on a n outstretched hand and the elbow is bent backwards too far
(hyperextension). The side effects of this fracture are pain, swelling, and a limited range of motion
in the injured elbow. In more serious fractures where the arm is displaced, it looks like an elbow
dislocation in younger children and the arm may look S-shaped. To treat displaced supracondylar
humerus fractures, either closed or open reduction is done. After this, Kirschner wires (K-wires) are
inserted through the skin to hold the bone in place. Most of the time this method is used because of
its cost-effectiveness and it is also less invasive.

Objective: To compare the infection rates between unburied and buried K-wire fixation to treat
Gartland Type Il fractures in young children

Study Design: A prospective, randomised controlled study

Duration and Place of Study: this study was conducted in Memon Medical Institute Hospital Karachi
from April 2024 to April 2025

Methodology: This study is a randomised controlled study which was performed in the Orthopedic
and Trauma Department. There were a total of 100 participants included in this research. All of the
participants were young children of both genders who were aged between 2 years to 12 years. All
the children were having humeral supracondylar fractures of the Gartland Type Il which were less
than 48 hours old. These fractures were without any signs of neurovascular compromise. Children
were admitted and evaluated clinically after the radiological confirmation of a supracondylar
fracture. Demographics of the participants along with mechanisms of injury were recorded. SPSS
version 25 was used to analyse the data. Continuous variables and age were expressed in terms of
mean and standard deviation. The correlation between infection rates were assessed using the chi-
square test.

Results: There were a total of 100 participants included in this research. All of the participants
were young children of both genders who were aged between 2 years to 12 years. All of the
participants were equally divided into 2 groups. One group had fixation with buried K-wires (n=50)
while the other had fixation with unburied K-wires (n=50). Males were more likely to receive
unburied K-wires (68%). The highest number of children were from the age group of 9 to 12 years
(n=37). Most of them received unburied K-wire fixation (56%).
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Conclusion: The risk of pin tract infection was lower with buried K-wire fixation in children with
humeral supracondylar fractures of the Gartland Type Ill.

INTRODUCTION

One of the most common injuries of the elbow
in children is called supracondylar humerus
fracture [1]. It makes up around 18% of all
fractures in children and 60% of all elbow
fractures [2]. The children in which these
fractures happen are aged from 5 years to 7
years. Moreover, these fractures are mostly
common in boys [3]. This injury happens
when a child falls on a n outstretched hand
and the elbow is bent backwards too far
(hyperextension) [4]. This is the most
common way this injury happens which leads
to an extension-type fracture. This occurs in
over 95% of cases [5].

The side effects of this fracture are pain,
swelling, and a limited range of motion in the
injured elbow. In more serious fractures where
the arm is displaced, it looks like an elbow
dislocation in younger children and the arm
may look S-shaped [6]. In this injury, there is
a risk of nerve and blood vessel injury due to
these fractures. Approximately 10% of the
displaced fractures involve nerve damage
where the median nerve is mostly affected [7].
Brachial artery is often affected in blood vessel
injuries which happen in about 7.7% of
displaced cases [8]. In order to describe these
fractures, the Gartland classification system is
used by the doctors. The Gartland
classification system says that Type III
fractures are completely displaced and they
are always fixed with surgery [9].

To treat displaced supracondylar humerus
fractures, either closed or open reduction is
done. After this, Kirschner wires (K-wires) are
inserted through the skin to hold the bone in
place [10]. Most of the time this method is
used because of its cost-effectiveness and it is
also less invasive. Generally good outcomes
are seen in terms of bone healing and arm
function. However, this treatment has its own
challenges. Pin tract infection is a common
issue caused after the K-wires are inserted in
the skin. The occurrence rate of these
infections is about 1%-21% of cases [11]. Pin
tract infection can be treated with antibiotics
and removing of pins because mostly this
infection is on the surface. However, if the
infection is not managed properly, it can lead
to complications such as septic arthritis (joint
infection), early closure of the growth plate,
osteomyelitis (bone infection), toxic shock
syndrome, or nonunion (when bone doesn’t

heal) [12]. Therefore, this study was
conducted to compare the infection rates
between unburied and buried K-wire fixation
to treat Gartland Type III fractures in young
children.

METHODOLOGY

This study is a randomised controlled study
which was performed in the Orthopedic and
Trauma Department. There were a total of
100 participants included in this research. All
of the participants were young children of both
genders who were aged between 2 years to
12 years. All the children were having humeral
supracondylar fractures of the Gartland Type
IIT which were less than 48 hours old. These
fractures were without any signs of
neurovascular compromise. To select the
participants for this study, a non-probability
consecutive sampling method was used. The
Ethical Review Committee approved this
research. Guardians or parents were informed
about this study and their consent was
obtained.

Exclusion Criteria: Children who had
pathological fractures or open fractures were
not a part of this study. Moreover, those who
had underlying metabolic or neuromuscular
bone disorders, and polytrauma were also not
included in this study.

Children were admitted and evaluated
clinically after the radiological confirmation of
a supracondpylar fracture. Demographics of the
participants along with mechanisms of injury
were recorded. To ensure fitness for
anesthesia, preoperative assessment was
performed. All of the participants were divided
into 2 groups. One group had fixation with
buried K-wires while the other had fixation
with unburied K-wires. General anaesthesia
was given to perform all procedures. Lateral-
entry K-wire pinning was used to perform all
fixations. It reduced the risk of ulnar nerve
injury. Follow-ups were scheduled after 1, 2,
and 4 weeks after the treatment. Modified
Oppenheim Classification was used at each
visit to assess pin tract sites.

SPSS version 25 was used to analyse the data.
Continuous variables and age were expressed
in terms of mean and standard deviation. The
other variables such as infection rates and
gender were expressed in terms of
percentages and frequencies. The correlation
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between infection rates were assessed using
the chi-square test.

groups. One group had fixation with buried K-
wires (n=50) while the other had fixation with
unburied K-wires (n=50). Females were more
likely to receive buried K-wires (68%) while
males were more likely to receive unburied K-
wires (68%). Table number 1 shows the
gender wise distribution in both the groups.

RESULTS

There were a total of 100 participants included
in this research. All of the participants were
young children of both genders who were
aged between 2 years to 12 years. All of the

participants were equally divided into 2
Table No. 1
K-wires buried (n=50) K-wires unburied (n=50)

Gender
N % N %
Male 16 32 34 68
Female 34 68 16 32
Total 50 100 50 100

The highest number of children were from the
age group of 9 to 12 years (n=37). Most of
them received unburied K-wire fixation (56%).

Table number 2 shows the age wise
distribution in both the groups.

Table No. 2
K-wires buried (n=50) K-wires unburied (n=50)

Age (yrs) N " N " Total (N)
2to 4 21 42 4 8 25
4to6 19 38 1 2 20
6to9 1 2 17 34 18
9to 12 9 18 28 56 37

Table number 3 compares the development of pin tract infection after 4 weeks in both the groups.

Table No. 3
Pin tract K-wires buried (n=50) K-wires unburied (n=50)
infection after 4

weeks N % N %

Yes 7 14 14 28

No 43 86 36 72

Total 50 100 50 100
DISCUSSION of 100 participants included in this research.

This study was conducted to compare the
infection rates between unburied and buried
K-wire fixation to treat Gartland Type III
fractures in young children. There were a total

Our study revealed that infection rate was
lower in the buried K-wire group (14%) as
compared to the other group which had a
higher infection rate (28%). Similar to our
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study, there was a study conducted in
Peshawar where the infection rate was
reported to be 12.9% in the buried group and
29% in the unburied group [13]. Moreover,
another study which included a total of 1,854
patients revealed that buried K-wire fixation
reduced the chance of developing pin tract
infection after the treatment [14].

Kafle et al. conducted a study in Nepal which
revealed that the buried group had an
infection rate of 4.44% while the unburied
group had an infection rate of 13.33% [15].
However, buried K-wires have some side
effects as well. Although buried wires reduce
infection rates, they have higher skin erosion
rates and they require surgical removal under
anaesthesia [16]. This increases the number
of subsequent procedures.

In our study, lateral entry pinning was used to
avoid injuring the ulnar nerve accidentally.
According to research, lateral divergent
pinning is just as strong as crossed pinning
but there is less risk of nerve damage [17,18].
According to Yawar et al., both crossed pin
and lateral setup give good results on X-rays
[19]. However, cross-pin configurations give
better torsional stability. There is a high risk of
damaging the ulnar nerve with cross-pinning.
Research says that this happens in 3.4% of
the cases [20]. The technique that can be
used to lower the risk is by using a mini-open
technique when placing the medial pin.

Certain limitations of this study were that the
sample size was small and the study design
was single centre which limits the
generalizability of the results. Moreover, the
duration of follow-up was only 4 weeks. This
time might not be enough to identify late
onset complications.

CONCLUSION

The risk of pin tract infection was lower with
buried K-wire fixation in children with humeral
supracondylar fractures of the Gartland Type
III1.
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