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dr.mahmod89@gmail.com  reduction. The aim of this study was to achieve fracture stability,
maintained reduction and satisfactory results while minimizing the
risk of iatrogenic ulnar nerve injury. Patients and methods: Twenty
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Revise Date 12-4-2019 patients with extension Gartland kind Il and 1ll SCHFs treated by
Accept Date 1442019 closed reduction and lateral transcutaneous pin fixation from

December 2016 to December 2017 were enrolled in single center,
prospective, observational, randomized controlled clinical trial.
Postoperative immobilization was with an above elbow back splint
and an arm sling. On days 1, 7, 14, and 21; obtained radiographs
were evaluated. Results: according Flynn’s criteria; all cases had
satisfactory functional and cosmetic results. Only one case of a local
infection was reported and treated with antibiotic therapy. Currently,
all patients could perform daily activities. Discussion: lateral pinning
technique had achieved fracture stability, maintenance of reduction
and alignment, satisfactory functional and anatomical results in the
form of a cosmetically accepted upper limb with normal range of
movement while minimizing the risk of neurovascular complications
as iatrogenic ulnar nerve injury in displaced SCHFs in children.
Conclusion: With anatomic reduction and stable fixation, CRPP with
lateral-entry K-wires
fixation of paediatric SCHFs is comparable to the traditional cross-
wire fixation in terms of the steadiness, however superior in terms
of ulnar nerve
safety, thence giving glorious results.  Level of evidence: V
prospective randomized controlled study.
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INTRODUCTION

Pediatric fractures

around elbow represent close to tenth of
all paediatric orthopedical injuries, of
those fractures; (SCHF) could be acommon
fracture accounting for regarding seventy
five and sixty five.4% of all upper limb
fractures.[1] Mostly; these fractures are due to
a fall from height (e.g., swings) but to less
extent can occur after a fall on the ground

level (i.e., bicycle).[2] The occurrence rate
increases steadily in the early five years of
life to peak at the age of 5-7 years. They
are one among the greatest sources of
significant issues and  treatment argument in
childhood fractures. Several techniques
for transcutaneous fixation of

those fractures are outlined so asto
attenuate the chance of ulnar nerve injury. [1]
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Fall  onto an extended hand  that  puts
an extension load on the armis that
the distal fragment displaces posteriorly in
over 95% of cases which represents extension
type. On the other hand, the flexion type is
caused by strong impact on the posterior
surface of the humerus when the elbow is
flexed (3 %). [2]

Of extension variety of SCHFs, regarding one
third shows very little or no displacement and
in these, the treatmentis easy. The
rest is related to variable degrees of major
displacement. There’s no disceptation regardi
ng the management  of  undisplaced
fractures however style of strategies of
treatment for displaced SCHFs. [3]

The standard treatment for Gartlandl1.2.

displaced varieties Il & Ill extension SCHFs

in kids is closed reduction
and transcutaneous pinning (CRPP). [4] But,
the optimum

methodology of transcutaneous pin  fixation

varies among authors. Swenson, Casiano and
Flynn et al. used 2 crossed pins, one medially
introduced and another laterally. Arino et al.
used 2 lateral pins. Though crossed medial-
lateral pin fixation
provides enhanced biomechanical
stability, it's the
nerve injury from the medial- placed pin. [5]
PATIENT AND METHOD
Patients
Twenty patients who satisfied the inclusion
and exclusion criteria were enrolled in the
study from December 2016 to December
2017. Demographic data including age, sex,
side affected mechanism of injury and
grading of fracture were recorded and
compared for all patients. Mean follow-up
was 5.575 months. (Table 1) reports the main
demographic. On days 1, 7, 14, and 21; we
obtained antero -posterior and lateral
radiographs of the elbow. Inclusion criteria
were age between 2 and 12 years, unilateral
fracture, displaced extension Gartland types II
and 11, presenting within 72 hours after the
injury, with neither associated injury in the
same limb, nor previous fracture in the same
limb. Exclusion criteria were age less than 2
years or greater than 12 years, bilateral
fracture, flexion type, undisplaced Gartland

danger of induced ulnarl.3.

the typical mechanism of such injury. Then,

type |, associated injury in the same limb,
open fracture, floating elbow, unsatisfactory
closed reduction requiring open reduction,
and associated neurovascular injury requiring
surgical exploration.
Written informed consents were obtained
from all participants and the study has been
approved by the research ethical committee of
Faculty of Medicine, Zagazig University
(IRB#: 3233/18-12-2016). Our work has been
carried out in accordance with The Code of
Ethics of the World Medical Association
(Declaration of Helsinki) for studies involving
humans.
Treatment sequence

In the operating room, closed reduction
was done, under general anaesthesia.
Transcutaneous pin  fixation was then
performed and directed with image intensifier
according to a uniform standardized
technique; lateral pinning in all patients.
Postoperative immobilisation was with an
above elbow back splint. A simple arm sling
was applied. Immobilisation was used for
about 28 days. The pins were removed at out-
patient clinic.
Evaluating of the radiographic outcomes
Pre- and  post-operative  radiographic
assessment of the fracture is mandatory (Fig.
la&b). The antero-
posterior radiographic analysis parameters
were assessed on the Baumann’s angle [6]
and reduction of the lateral and medial
columns of the distal humerus. Inadequate
reduction  was thought-about if a  step-
off over two millimetres was apparent
on every column. On the
lateral radiographic read, the lateral capitello-
humeral angle [7] was evaluated
and reconstruction of the sandglass look
was calculable. A step-off overa  pair
of millimeter on
the sandglass was reportable as an inadequate
reduction. Secondary displacement
was thought of if over 10° distinction in
Baumann’s angle and/or the lateral capitello-
humeral angle [8] and/or more thana pair
of millimeter  difference within  the lateral
and/or medial columns on the antero-
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posterior view and/or on the sandglass on the
lateral view (Fig. 1c&d).
All radiographic assessments were assessed
by an orthopedist.
Statistical analysis
Collected data were coded, analyzed and fed
to the computer using IBM SPSS software
package (Version 20) for windows. The
appropriate statistical tests were used and the
level of significance was considered at 5%
(P<0.05).

RESULTS
The radiographic and clinical analysis proved
our hypothesis. According Flynn’s criteria;
45% of cases had excellent cosmotic results

Table [1]: Demographic and surgical data.

where 55% of cases had good results. All
cases had satisfactory functional results as
35% of cases had excellent results, 60% had
good results and only one case (5%) had fair
result (Tables 2, 3). This study encountered-
complication was one case had a local
infection (Figure 2) treated with antibiotic
therapy. To date, no patients have needed re-
operation; there are no reports of serious
complications, iatrogenic ulnar nerve injury,
or cases of elbow stiffness. No compartment
syndrome were encountered pre- and post-
operatively. Currently, all
patients may perform daily activities.

Mean £ SD or N

= Age, (years)

= Sex

=  Side of fracture
= Gartland type

5.65
F=6/M=14
R=8/L=12

I, N=8/llla,N=8/lllb=4

M: male; F: female; R: right; L: left; SD: standard deviation; N: number of patients.

Table [2]: Functional results; range of motion (ROM).

Results ______________ [Number %

Satisfactory 20
=  Excellent 7
= Good 12
= Fair 1

Unsatisfactory 0

Table [3]: Cosmetic results:

100
35
60
5

0

Results ______________[Number %

Satisfactory 20
=  Excellent 9
= Good 11
= Fair 0

Unsatisfactory 0

100
45
56
0

0
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Figure 1a: Pre-operative x-ray.

Figure 2: Pin tract infection treated with oral antibiotic

DISCUSSION

A bio-mechanical compare of all pin types
were performed by Lee et al. [9] in extension,
varus, valgus, internal rotation and external
rotation employing an artificial bone model.
Divergent configuration laterally to forestall
nerve palsy had enough stability however in
rotation testing; this type of configuration had
less stability than different configurations.
During this study divergent pins provided a
lot of stability than crossed pin in extension,
and varus testing.

Reynolds and Jackson [10] prompt that
stability depends on 3 factors that
are below the management of the surgeon: the
dimensions of the pin, the space between the
pins on the road of the fracture, the pins
being within the bone on either side of the
fracture.

According to Skaggs et al. [11] the
engagement of  the adequate bone within
the proximal and distal fragment

is additional vital. Most separation of the pins
at the fracture line is incredibly vital for the
bio-mechanical stability. latrogenic nervus
ulnaris injury is often better-
known complication within the treatment of
CRPP  of displaced SCHF with the
utilization of medial pin. [12] Though most of

the nervus ulnaris injuries
recover spontaneously at intervals four and
6 months, permanent injury has

been reported within the literature. [13]

As a result we have a tendency to report that
our results are winning with the appliance of
CR and lateral PP. The most goal of the
treatment of displaced paediatric SCHFs is to
get associate anatomic reduction. This
reduction ought to be supported by a fixation
with a decent stability and less morbidity.

In our study, the pins were removed after
three to four weeks. It was found that it takes
(on average) one month for complete ROM at
elbow to return to pre-fracture ROM. Our
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finding was comparable to that of Wang et al.
[14] who concluded that it takes about 5
weeks after removal of cast, to restore
original ROM at the elbow joint.

The authors of a large study [15], of 345
patients, concluded that fixation of both type-
Il and type-Ill pediatric SCHFs with only
lateral pins provides adequate fixation while
avoiding iatrogenic injury to the ulnar nerve.
In our study, all fractures, irrespective of the
degree of instability, were treated with
success with  lateral- entry pins alone.
Postoperatively, the largest change in the
Baumann angle was only 11°.

We were much more likely to use three
lateral-entry pins for type Il SCHFs than we
were for type-1I fractures, and we recommend
employing three lateral-entry pins if there is
any concern about fracture stability or pin
position after the first two pins have been
placed.

Before pin placement, the surgeon may use
subjective parameters to determine whether to
place three lateral-entry pins. Such parameters
may involve a critical displaced type-lll
fracture, a great patient, and/or an older
patient. On stress testing instability would be
an ultimate indication to place a 3™ lateral
pin.

A recent biomechanical search elucidated
that 2 divergent lateral-entry
pins gift further stability in extension loading
than do two crossed pins. [16] On the idea of
those results, we have a tendency to believe
that it's a very important issue for
biomechanical stability is greatest separation
of the pins at the fracture. It’s been shown
that 3 lateral ~ pins offer additional torsional
stability than do 2 lateral pins. [17]
Gottschalk H. et al [18] declared specific
commendations for pin placing through
dividing the inter-epicondylar zone into four
zones. The space between the pins at the
fracture site has been reported as an important
risk factor for fixation fail [19]. The four
anatomic zone systems provides a simple and
reproducible guide for pin placement that
achieves pin spread and may help treating
surgeons to reduce surgeon-related mistake in
pin spread. Regrettably, comminuted medial
column has a harmful impact on the varus
bending strength of the fixation.

CONCLUSION
Closed reduction and percutaneous pinning
with lateral-entry K-wires technique of
paediatric SCHFs is similar to the
conventional cross-wire technique in terms of
the fracture stability, but superior in terms of
ulnar nerve safety, hence giving excellent
results. With anatomic reduction and stable
Fixation, most kids come to full activity
with glorious outcomes and no long-
run sequelae from this injury.
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