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ABSTRACT Background: Supracondylar fracture of the humerus is the most common elbow fracture in children. This fracture
needs immediate diagnosis and treatment, otherwise, it may lead to significant neurovascular and functional

problems. The aim of this study was to assess the short term outcome of displaced supracondylar fracture of the humerus in children by
open reduction and pining from lateral approach.
Methods: During a period of 1 year from July 2016 to may 2017, 24 patients less than 10 years old were enrolled in the study. Inclusion
criteria were extension type supracondylar fractures of humerus, Gartland typell and lll which were irreducible and failed in initial close
reduction. The clinical and radiographic results of the treatment using open reduction and internal fixation by lateral K-wire fixation were
evaluated. Outcomes were assessed according to the Flynn's criteria.
Results: The average age of the patients was 6.3 years. The most prevalent range of age in this study, for both girls and boys 6-8 yrs. In 14
patients (60%), the left extremity was involved while, in the other 10 patients (40%) the right extremity was involved. 09 patients (37.5%)
and 15 patients (62.5%) respectively, had involvement of the dominant and non-dominant extremity. According to the Flynn's criteria, the
cosmetic results in 21 out of 24 patients that completed their follow-up (87.5%) were excellent, in 2 patients (8.33%) were good and one
case (4.16%) was fair (P=0.051). The functional results in 22 patients (91.67%) were excellentand in 2 patients (8.33%) were good (P=0.047).
Conclusion: Treatment of the supracondylar humeral fracture in children by open reduction and internal fixation through lateral pinning is
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asafe approach with predictable good clinical and radiographical results.

Introduction

Supracondylar fractures of the humerus are the most common
elbow fractures in children and adolescents accounting for 50-70%
of all elbow fractures.[1,2,3] When a child falls with an outstretched
arm, and elbow in hyperextension, the force of the fall is transmitted
through the olecranon process to the weak supracondylar region,
causing a supracondylar fracture.[2,3] boys are more affected by this
fracture in comparison with girls.2,3 This fracture often occurs in left
side or the non-dominant side.4,5 About 97-99% of cases are of the
extension type.2,6 Several treatment modalities have been
recommended including closed reduction and plaster
immobilization, open reduction and internal fixation, traction, and
closed reduction and percutaneous pinning.[3-7] In extension type
fractures, the radial and median nerve and brachial artery are more
prone to injury. This is while, in the flexion type fractures, the ulnar
nerve injury is more probable.8 The open method is recommended
in cases of open fracture, failed or irreducible closed reduction and
also when the vascular injury is probable and the supracondylar
fracture is in company with the forearm fracture. There are many
operative techniques for Open reduction internal fixation(ORIF) in
supracondylar fractures of humerus such as cross pin fixation and
lateral pin fixation can be done through lateral approach, combined
medio-lateral or posterior approach. In Lateral approach there is
less soft tissue dissection needed and damage to ulnar nerve will be
prevented as compared to posterior approach. Posterior approach
is associated with triceps muscle dissection or splitting, and more
postoperative adhesion.8,9

This study was aimed to assess the outcome of irreducible
supracondylar fractures of humerus by open reduction and internal
fixation through lateral approach to evaluate both clinical and
radiographicresults.
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Materialand Methods

This prospective study was conducted in a tertiary care hospital in
biharin atime span of 1-year from 2016 to 2017, after taking written
consent from the parents of all patients. 24 Children who presented
to during this period in Orthopedic Department with failed or
irreducible supracondylar fracture humerus (Gartland's Type Il and
Type lll fractures) were included [Figure 1]. All patients diagnosed as
the supracondylarfracture in tertiary care centre of bihar during July
2016 to may 2017, were considered. Inclusion. The patients were
characterized by means of the Gartland's classification method.
Among these patients, no case had flexion type fracture. All patients
had extension type fracture (type Ill). 15 patients (62.5%) was
operated in 24 hours after injury while, 09 patients (37.5%) was
operated after 24 hours. Overall, 23 (98%) patients had closed
fractureand only one (2%) had open fracture.

Inclusion criteria

All children less than 10 years of age with displaced, that is, Type Il
and Type lll supracondylar fracture of the humerus were included in
the study whose closed reduction was failed orirreducible and need
open reduction & internal fixation, except those who met exclusion
criteria.

Exclusion criteria

Age more than 10 years, Open fracture; late presentations, that is,
more than 1-week after the injury; fracture which were associated
with neurovascular complications; fracture associated with
life-threatening injuries were excluded from this study.

ManagementProtocol

All children who presented with a suspected supracondylar fracture
humerus were thoroughly evaluated. A detailed history was taken
including an enquiry into the mode of injury and the time of injury.
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Vascular status of the limb was given special attention. The median,
radial, and ulnar nerves were tested. The child was then sent for
radiological investigation for the diagnosis and to classify the
fracture.

In general, for the patients with the supracondylar fracture, closed
reduction method is preferred. However, for the patients used in this
study, closed reduction was either irreducible or was tried first but
failed. Initial closed reduction was performed in operation room
under image guidance. The conversion of closed to open technique
was due to inability to gain anatomic reduction in these unstable
fractures. We did not use medio-lateral fixation by posterior
approach, because itis a major surgery with dissection or splitting of
triceps muscle. For all the patients ORIF was performed under
general anesthesia, tourniquet inflation, and lateral approach with
protection of radial nerve, internal fixation by two (15 cases) or three
(09 cases) kirschner's wire( k-wire), which were placed in parallel
fashion. Patients were followed up for 6 months. (Fig. 1Aand 1B).The
X-ray were performed at 1* post-operative day, second, and fourth
weeks and then, for the third and sixth months after operation.

FIG.1Aand 1B
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The fracture were fixed by using k-wires from lateral side. First k-wire
was introduced through the lateral epicondyle at an angle of 40
degree from the humeral shaft and 10 degree posteriorly and
passing proximally to engage the medial cortex. The second k-wire
was placed 5-10 mm proximal to the first k-wire ensuring the
engagement of medial cortex. The pins were bended and kept
outside the skin and the extremities were maintainedin a splint with
90° flexion. All patients were hospitalized for 48 hours. Also, the
patients were given the oral prophylactic antibiotic for 3-5 days and
the sutures were removed after 10 days. For all patients, the splints
and k-wires were removed by the end of forth week after operation
at which, the union was completed. Criteria for radiographic union
were based on disappearance of fracture site and to see callus
formationinatleast3 cortices.

FOLLOWUP

Afterwards, intermittent active range of motion exercises was
started. Passive motion, massage and forceful manipulative motion
were strictly avoided. The clinical evaluations were performed for all
patients at 2 weekly interval. The flexion, extension, supination and
pronation were investigated and the limitation of each was
recorded in degree. The clinical evaluation of angular deformity
(varus orvalgus) was performed and the carrying angle in both sides
was measured by goniometer.

The results were evaluated by the Flynn's criteria as presented in
Table-I. These criteria are very helpful for investigating the results of
the supracondylar fractures. By these criteria, the patients are
evaluated by means of the functional and cosmetic factors. Loss of
carrying anglein degrees defines the cosmetic factor, and the loss of
motion in degrees defines the functional factor .The degree of loss
of carrying angle and loss of motion of injured elbow was compared
with that of uninjured elbow.

RESULTS

The mean age of the patients was 6.3 years old among which, 13
patients (52.1%) were boy and 11 (48%) were girl. The average age of
boys and girls was respectively 6.9 and 5.7 years old. The most
prevalentrange of age in this study, for both girls and boys 6-8 yrs. In
14 patients (60%), the left extremity was involved while, in the other
10 patients (40%) the right extremity was involved. 09 patients
(37.5%) and 15 patients (62.5%) respectively, had involvement of
the dominant and non-dominant extremity. The frequency of

patients with respect to sex and side of the involvement s presented
inTable-.The mechanism of injury in 09 patients (37.5%) was due to
fall while playing, in 13 patients (54.1%) was fall from heightand in 2
patients (8.33%) it was due to the motor vehicle accident. The mean
operation time was estimated at about 40 minutes ranging from 30
to 55 minutes. The internal fixation was done by using lateral pining
in parallel fashion (2 or 3 pins). No postoperative complication such
as vascular injury and infection were seen in all patients. During the
first 4-week follow-up, one patient (2%) was identified with the
radial nerve injury which, recovered after three months. In three and
six months follow-up, one patient (2%) was found with the median
nerve injury. Fracture union occurred in all patients in 3- 5 weeks,
(mean time of 4.2 weeks). According to the Flynn's criteria (Table-lll),
the cosmetic results in 21 out of 24 patients that completed their
follow-up (87.5%) were excellent, in 2 patients (8.33%) were good
and one case (4.16%) was fair (P=0.051). The functional results in 22
patients (91.67%) were excellent and in 2 patients (8.33%) were
good (P=0.047). Overall, all cases were graded satisfactory as
presentedinTable-IIl.

Table -I: Frequency of the patients with respect to the
involvementside.

Sexuality  |No. of left  |No. of right |No. of dominant |No. of non-
extremity  lextremity  |extremity  lextremity dominant
Boys 08 06 9 15
Girls 06 04 7 10
Table-ll: Flynn's critical and overall rating.
Result Grading| Cosmetic | Functional |Overall rating
factor Carrying|  factor
Angle loss | Movement
(degree) |loss (degree)
Satisfactory [Excellent 0to5 0to5 The lower of
the ratings
Unsatisfactory| Good 6to 10 6to10 | andthetwo
elbow
Fair 1Mto15 1Mto15 | Wwithavarus
deformity is
Poor >15 15 automatically
graded as
poor

Table-lll:Final results according to the Flynn's criteria.

Grading | Cosmetic factor: [Functional factors]Overall| Percentage
Carrying angle | Movementloss | result (%)
loss (Number of |(Number of cases)

cases)
Excellent 21 22 21 87.5
Good 2 2 2 8.3
Fair 1 0 1 4.2
Poor 0 0 0 0
DISCUSSION

Humerus supracondylar fracture is the most common injury around
elbow in children mostly that occursin first decade of life, as found in
this study. The management of irreducible supracondylar fracture of
the elbow is one of the most difficult fractures to treat. According to
the Gartland Classification, type Il type Il humerus supracondylar
fracture needs to be treated by closed or open reduction and
internal fixation. In treatment of the supracondylar fracture, the
main target is to gain anatomic reduction and good functional
outcome with no serious complication. In case of fractures without
displacement, almost all surgeons agree on the non-operative
treatment. However for displaced fractures, several approaches
might be chosen. In this context, a common approach for the open
reduction is the pinning from lateral side of the elbow. According to
the Flynn's criteria, results showed that about 90.9% of the
treatments had satisfactory results. However, it is worth noting that
while, some surgeons initially chosen the open reduction approach
as the treatment modality especially for type lll, some others believe
that this approach should be applied only if the closed reduction
method was failed.8 The later opinion is acknowledged in this
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study9,. In an investigation by Weiland et al.10, 11 it was found that
short term results of open reduction was similar to the closed
reduction method. However, they found that open reduction had
less cubitus varus and valgus complications. In the present study, we
found that open method has more anatomic reduction and
satisfactory outcomes with a low rate of minor varus or valgus
deformity. Woratanarat et al.12 did a meta-analysis based on a
plenty of articles on pinning methods. They concluded that lateral
pinning outperforms the medial-lateral pining methods since it
causes less ulnar nerve injury. Similar findings were also reported in
Skaggs etal.13 and Gaston et al.14 The results of this work are also in
agreement with the previous studies. In a study by Zamzam et al.15
the patients treated by lateral pinning were prone to failure of
fracture stability, complications and more re-operation rates. The
previous investigations have shown that outcome of the lateral
pinning approach is very satisfactory so that, about 67%-91.8% of
treatments were found successful.10,16-19. The outcomes of this
study also show that about 87.5% of treatments are excellent and
according to the Flynn's criteria all treatment results are satisfactory.
In spite of all the excellent results found here and in the previous
studies on the use of lateral pinning method, there is no general
agreement on the treatment approach for the supracondylar
fracture. Indeed, excellent outcomes have also been seen in
anterior, posterior and medial approaches. In other words, there is
no dramatic statistical differences between the aforementioned
approaches.6-8 In the previous studies, various methods have been
proposed for pinning.20 However, cross pinning from medial and
lateral has been found to be the most stable method in
biomechanical standpoint.5,7 In our study, the lateral pinning by
using 2 or 3 pins were successfully applied to the patients. Upon the
results presented in the previous section, the demographic results,
injury mechanism and the morphologic characteristics of the
patientsareinagreementwith the previous studies.

CONCLUSION High rates of satisfactory results were found in the
treatment of displaced supracondylar fractures of the humerus by
lateral pinning method. According to the clinical and radiographical
results, we conclude that the lateral pinning method is reliable and
safe in terms of elbow function, neurovascular injury and infection
issues.
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