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Case Series
Comparative study of functional outcome of displaced paediatric supracondylar humerus
fracture fixed with two lateral or crossed percuteneous Kkirschner-wire after closed
reduction
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Abstract

Introduction: Supracondylar humerus fractures (SCH) are more common in the pediatric population than in the adult population. Children often
utilize an outstretched arm as a protective mechanism when falling, creating a high incidence of fractures about the elbow. Supracondylar
fractures of the humerus account for up to 18% of pediatric fractures overall, and up to 60% of elbow fractures. The modified Gartland
classification is often used to describe fracture patterns and guide treatment. These injuries can be significant due to the risks of neurological
damage, vascular injury, and compartment syndrome. Inadequate reduction and fixation can also lead to malunion and deformity. Some patients
who develop a malunion but may have a satisfactory function in the long-term. Case series: In this study, we had studied the correlation of
supracondylar fracture fixation, 30 cases with cross k wire fixation and 30 cases with 2 lateral k wire fixation . Our study concluded that Cross
and lateral k wire pin fixation of Supracondylar fracture humerus result in similar construct stability and functional outcome. Conclusion: Our
study concluded that Cross and lateral k wire pin fixation of Supracondylar humerus fracture (SCH) result in similar stability and functional
Range of motion. Although ulnar nerve injury was 3.33% more likely in the crossed K-wire group, the overall incidence of this complication and
other complications was very low.
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Introduction

Fracture of the Supracondylar humerus are the most common fracture 2. Extension injuries accounts for 95% of supracondylar fracture of
in children between 3 to 10 years old and the most common pediatric humerus.

fracture  requiring  surgery, supracondylar fracture may have 3. Flexion injuries result from direct trauma to the posterior aspect.
significant complication including nerve injury, vascular injury and 4. Of the distal humerus or falling on to flexed elbow (accounts 2-

compartment injury[1]. 5% of cases)[2].
Epidemiology 5. The most common mechanism of injury, when patient falls on to
1.  Supracondylar fracture of humerus represent 12-17% of a outstretched hand with arm fully extended[3].

all pediatric fractures[4]. Classification (Modified Gartland Classification)

Type | :Undisplaced or minimally displaced.
Type I1:Displaced but with intact posterior cortex
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Type IV

Fracture with multidirectional instability
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Fig 1: Gartland classification for supracondylar fractures

Yadav SS et al International Journal of Health and Clinical Research, 2021; 4(18):295-299
www.ijhcr.com 295


about:blank
about:blank

International Journal of Health and Clinical Research, 2021;4(18):295-299

e-1SSN: 2590-3241, p-1SSN: 2590-325X

Case Series

This study was done prospectively in the Department of Orthopaedics
and Trauma Centre in J. A. Group of Hospitals, Gwalior (M.P.) from
January 2020 to July 2021. The cases being selected on random basis
those having displaced pediatric supracondylar humerus fracture. A
total number of 60 cases (displaced supracondylar fracture humerus)
will be selected on OPD as well as emergency basis. Out of 60
patients, 30 cases with cross k wire fixation and 30 cases with 2
lateral k wire fixation. Patients with Age between 3 to 10 years,
Closed supracondylar humerus fracture Gartland type 1l and llI,
Duration of injury < 1 week, Compound displaced
supracondylar humerus fracture GA type | with no neurological
deficit have been included in the study. Patients with Age more than
10 years, Compound fracture with GAll and GAIll ,Duration of
injury > 1 week, Polytrauma or with Clinical evidence of
inflammatory joint disease, Pathological fracture, old fracture (> 1
week) have been excluded from the study

Methods
Our study is prospective study and study data was collected, complied
and analyzed. The different statistical tests as percentage, proportions

and chi square was applied. A total number of 60 cases (displaced
supracondylar fracture humerus) were admitted in routine as well as
emergency basis and operated in routine hours and availability of
operation theatre. Most of the cases are operated within 24 hours of
admission cases are operated either with two cross K-wire or two
lateral k wire fixation. Patients were discharged on postoperative
2" or 3day. Follow-up was done At7 days than at21 days, For
range of motion/ movement at elbow joint assesed between 6-24
weeks. Follow up was done using Flynn’s criteria

Observation

In our study, the age of the patients between 3-10 years and their is no
sex preponderance .

In our study, out of 60 cases , 30 cases were fixed with cross k wire
fixation in which their were 2 cases that had ulnar nerve palsy and
their was no displacement of fracture fixation and loss of range of
motion in 2 patients.

While in 30 cases that were fixed by 2 lateral wire fixation their is no
cases reported with nerve palsy and their are only 2 cases with
displacement and loss of range of motion in 4 patients.

Table 1: Relationship between lateral and crossed pinning groups in displaced supracondylar fractures of humerus

Unsatisfactory

Lateral pin fixation cross pin fixation
No. of Cases 30 30
Age (years) 6 years (mean) 6.7years (mean)
Gender
a. Males 17 14
b. Females 13 16
Nerve injuries
Ulnar 0 2
Loss of motion Mean (38 degree) in 4 pts Mean (27 degree )in 2 pts
Displacement 2 0
Final result
Satisfactory 24 26
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E. F.
Fig 2 Type 11B supracondylar fracture of humerus in 4-year-old. (A and B) Preoperative radiographs. (C and D) After stabilization with
two cross K-wires and Follow up x-rays at 6 weeks(E and F)

E. F.
Fig 3:Type 1B supracondylar fracture of humerus in 4-year-old. (A and B) Preoperative radiographs. (C and D) After stabilization with
two Lateral K-wires and Follow up x-rays at 6 weeks(E and F)
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Fig 4: Clinical images of functional range of motion after lateral k wire fixation in fracture supracondylar humerus at 4 weeks.

Fig 5: Clinical images of functional range of motion after cross k wire fixation in fracture supracondylar humerus at 4 weeks.

Discussion and conclusion

Our study concluded that crossed pin fixation point out biomechanical
studies showing that this configuration gives relative equal stability to
lateral pins. Zionts et al[6]. showed on a cadaver model that the
torque required to produce 108 of rotation is 40% less for two lateral
parallel pins than for wires inserted via the medial and lateral
condyles. However, the lateral wires used for this study were parallel
and very close to each other in order to avoid the lateral growth plate
of the distal humerus. In their biomechanical studies Lee et al. found
that a divergent configuration of lateral pins produced similar stability
under varus/valgus loading to crossed wires and greater stability than
parallel lateral wires[7]. Supporting these findings, Skaggs et al.
proposed technical points for lateral entry fixation. These included
maximal separation of the pins, engagement of both columns,
engagement of sufficient bone of the proximal and distal fragments
and use of a third pin if necessary[8]. No laboratory studies have yet
been done to check the stability of this configuration.

Despite the laboratory findings of Zionts et al[6] and Herzenberg et
al[9]. most publications do not show any significant difference in
clinical outcome between the two fixation methods. This has been
confirmed by our study which compared the final outcomes in two
similar groups of patients. All children treated with closed reduction
had cross-wire fixation, however this difference was not statistically
significant (p = 0.06). Loss of fixation in our series occurred in two
cases but was dependent on technical errors rather than the pin
configuration. These errors included inadequate pin separation, failure
to fix the proximal fragment and failure to engage the opposite cortex.
The main drawback of medial pin placement is the risk of iatrogenic
ulnar nerve injury. The risk quoted in the literature ranges from 0 to
6%][10]. This may increase to 15% if the pins are inserted with the
elbow in hyperflexion[11]. In our series the incidence was 3.33%.
Ulnar nerve palsy occurred only when a medial pin was used to
stabilize a closed reduction. A number of strategies have been
proposed to avoid ulnar nerve injury. Michael and Stanislas identified

the ulnar nerve with a nerve stimulator per-operatively[12]. Others

suggest making a small incision over the medial epicondyle or elbow

extension during K-wire placement[13].  Neither is foolproof.

Palpating the nerve as suggested by Paradis et al. is difficult when the

elbow is very swollen[14]. Several authors advise pin insertion from

the lateral side only, a view with which we concur[15]. O’Hara et al.

reported a high incidence of re-displacement when only lateral pins

were used. However, they failed to report how their pins were

placed[16].

Clinical Message

Supracondylar fracture humerus fixation either with cross k wire or

lateral k wire result in similar construct stability and functional

outcome.
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