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Abstract:
Objectives: The study done to identify the advantage and disadvantage of two pinning
types used for supracondylar fracture in children. The Baumann`s angle difference, ulnar
nerve injury incidence and elbow flexion-extension loss.
Methods: Conducting a prospective randomized controlled study on 30 patients with
extension type III supracondylar fracture from 1st January 2018 to 1st January 2019
operated by medaial-lateral pinning (n=15) or two lateral pinning (n=15).
Results: 30 patients with mean age of 6.73 years were included in the study. The mean
follow-up period was 2.75 months. The Baumann`s angle mean difference between
normal and injured elbow in crossed pinning and two lateral pinning was 5.46 and 4.96
and the difference was statistically not signoficant (p=0.58).The mean flexion-extension
loss in crossed pinning was 8.3 and 6.25 degrees, in two lateral pinning was 11.25 and 7
degrees respectively. Mean difference of carrying angle in crossed pinning was 2.1
degrees; in two lateral pinning was 2.73 degrees. The differences between two groups
were not statistically significant (p=0.65). Two iatrogenic ulnar nerve damage developed
in crossed pinning while in two lateral pinning, no incidence of nerve damage seen. This
difference also was not significant (p=0.14).
Conclusion: From both fixation types, we found that there isn`t statistical difference in
terms of clinical outcomes.
Keywords: Supracondylar fracture, Crossed and lateral pinning, Ulnar nerve injury,
Baumann`s angle, Flexion-extension loss, Trochlear osteonecrosis.

Introduction:

anterior displacement which is rare and
usually due to direct trauma to elbow
for example a fall on the elbow while
it’s in flexion position, this is the broad
classification of these injuries (2,3).
Extension type injuries are subdivided
into 3 types by Gartland classification
system, which includes undisplaced
fractures (Type I), partially displaced
fractures with intact posterior cortex
(Type II) and completely displaced
fractures (Type III). Considering
Wilkins (4), Type III fractures can also
subdivided according to sideway tilting

Supracondylar fractures of humerus are
commonest elbow fractures that occur
in children, they account for about
(60%) of all elbow injuries in those
below 10 years of age (1). They consist
of fractures above the lower humeral
condyles and there are two types of
these fractures which include either a
hyperextension injuries that presents
with
posterior
angulation
or
displacement which are the commonest
(95% of all the cases) and caused by a
fall on the outstretched hand, the other
is flexion type that presented with
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complications like reduction loss,
compartment syndrome and malunion
(9)
. For type III injuries, they usually
indicated for closed reduction and
percutanous pinning with Kirschner
wires and sometimes open reduction
may be needed as well due to failure of
closed reduction, open fracture, nerve or
vessel entrapment or if there is
associated vessel injury. Percutanous
pinning and fixing the fractur segment
with K-wires is now the 1st option of
treatment either a cross (1 medial& 1
lateral) pins or two lateral pins. 3 lateral
pins may be used if the fracture reduced
is unstable or two lateral divergent pins
or one medial and 2 lateral pins (10). The
commonest method of pin insertion is
by a medial and a lateral pin in a cross
shape or two lateral pins (6, 7). Fixation
pins has the advantage that they do not
disturb physeal plate required in growth
potential of the distal humeral end,
providing stability, vascular safety,
simplified
management,
reduced
hospital staying, and consistently
satisfactory appearance and function of
the elbow (10). Lateral pinning may be
used without medial one when there is
obvious oedema and marked elbow joint
swelling that medial condyle would be
difficult to identify and safe medial pin
placement would be difficult which may
lead to ulnar nerve skewing. So, there is
controversy
about
the
optimal
placement of the pins. A crossed‐pin
placement
is
believed
to
be
mechanically more stable than lateral
pins only (3, 8). Although, surgeons
opinion that iatrogenic ulnar nerve
damage may occur by this type of
pinning by at least two to four times (11,
12)
. Supracondylar area of humerus is
located in distal humerus; it is weak and
thin area in children, it is limited
anteriorly by coronoid fossa, posteriorly

which are Gartland IIIA- posteromedial
and IIIB – posterolateral type
respectively. Clinical features of such
type of injury show that patient has
painful and swollen elbow, with
extension type fracture, there would be
a deformity like S letter shape, also
irregular bony landmarks. It is important
to feel the pulse and the capillary
feeding, passive streching of the flexor
muscles would be painless. Also nerve
examinations of the wrist and the hand
have to be done to exclude any
associated nerve injury (2). These
injuries are diagnosed by radiograph
and most clearly in the lateral view.
Baumann`s angle or named as the
humeral-capitellar angle, has the
advantage to assess the displacement of
pediatric supracondylar fractures. It is
measured
on
antero-posterior
radiograph whith elbow in extendsion
position. It’s produced by the long axis
of the humerus and a straight line going
within the epiphyseal plate of the
capitulum. A number between 64 - 81º
is within normal limits. because of
significant difference among peoples,
it`s better to be measured on both sides.
And if the difference were more than 5°,
it would be abnormal (5). Treatment of
these injuries may be very difficult due
to the concomitant immediate and late
complications that associated with such
injuries as compartment syndrome,
neurovascular damage, Volkmann’s
ischaemic contracture and malunion
with deformity (6, 7, 8). For type I, cast
applications usually suffice and
reassessment required after few days to
rule out redisplacemen. considering type
II, few of them can be treated with
closed type reduction and slab
placement, Dunlop traction or olecranon
traction,
but
these
conservative
measures may lead to certain
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Aim of the study:

by olecranon fossa and on the sides by
the supracondylar ridges and these
ridges end up to epicondyles and
condyles respectively. The normal
trochlear tilting is about 5° valgus in
males and 8° valgus in females which is
called the carrying angle, also it`s
rotated outward about 3-8° which leads
to external arm rotation when it flexed
at ninty degrees (13, 14). Both medial and
lateral
supracondylar
ridges,
epicondyles and condyles have several
muscle attachments that lead to
displacement and rotation of the distal
piece in relation to proximal one.
Vascular structures of supracondylar
area include brachial artery runs along
the antero-medial portion of distal
humerus above the brachialis muscle;
neurological structures include median,
ulnar and radial nerves that lie within
supracondylar area (13). The ossification
centers of distal humerus occur at
different ages. The capitellum appears at
1st year of age. The head of radius and
also medial epicondyle starts to ossify at
4-5 years of age. Trochlear and
olecranon epiphysis apear at 8-9 years
of age. The last one is the lateral
condyle that appears around 10 years
old. The supracondylar area exposed to
remodeling from 6 to 7 years of age, it`s
mainly thinner with a fragile cortex,
resulting in this area to be more prone to
fracture. As elbow stressed into
extension, the olecranon aids as a
fulcrum and concentrating the force on
the distal humerus leading to fracture
(15)
. A Kirschner wire (also named a Kwire) is a thin stainless steel wire or pin
that utilized to fix bone pieces. They
usually drilled into the bone to stabilize
and hold the fragments after reduction;
they either left that their tips exposed
from the skin or be buried under the
skin and it came in variable sizes (16).
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To identify the advantage and
disadvantage of each type of pinning
and which one is superior regarding
functional and radiological outcome to
the other.

Objective of the study:

1- Measuring Baumann`s angle
after each type pinning.
2- Associated nerve injury after
each type pinning.
3- Flexion extension loss after
each type pinning.

Patients and Methods:

A prospective study involving 30
children below age of 13 years old
regardless of their gender attended West
Erbil Emergency Hospital, East Erbil
Emergency
Hospital
&
Hawler
Teaching Hospital suffering from
extension type III supracondylar
humeral fracture from 1st January 2018
to 1st January 2019. All patients
suffering from flexion type injury, type
I, II, compound fracture, patients
previously exposed to fracure or
operation around elbow and patients
with congenital anomalies in elbow
joint were excluded from study. All the
30 patients after failure of a trial of
closed reduction inform of traction and
countertraction followed by back slab
application with 90º elbow flexion due
to
unaccepted
post
reduction
radiographs, making these patients
indicated for surgical operation.So, they
were randomly divided into two groups
and the randomization process was done
by the odd and even number technique
by which the patients with even
inpatient numbers were allotted in
Group A while the odd inpatient
numbers were assigned in Group B.
Patients in whom crossed pinning were
66
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study, all 30 patients planned to undergo
surgery send for investigaion of
complete blood count and virology
screen. Two figures below (1 A & 1 B)
of an antero posterior and lateral
radiographic view of elbow joint for a
10 years old child that exposed to
trauma of his left elbow joint while
playing and fall on the ground with an
outstreched hand and extended elbow
showing
extended
Type
III
supracondyar fracture.

used, being placed in Group A (n=15),
while those with lateral pinning
techniques, were included in Group B
(n=15).All the needed preoperative
preparation was done in the form of full
clinical, neurovascular status for
involvement of brachial artery, anterior
interosseous, radial and ulnar nerve
before
undergoing
surgery
also
radiological examination (anteropsterior
and lateral view of the injured elbow). A
written consent was obtained from all
the patients parents enrolled in the

1A

1B

Operative Technique:

of image intensifier machine and closed
reduction applied inform of traction and
countertraction, folowed by insertion of
pins after obtaining an acceptable
reduction. All the fractures were
reduced and manipulated prior to
operation and sterilization by traction
and countertraction and the elbow

All 30 patients were entered for
operation and done by senior orthopedic
and resident doctor of orthopedic
surgery. Patient placed in a supine
position on operating table and under
general anaesthesia.The involved limb
being placed out of the table for
manipulation and visualizing it in C-arm
Journal of Kirkuk Medical College
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intraoperatively, the wires bent and
cutted, sterilization of pin entry port and
dressing done, all patients were injected
with a single dose of ampiclox vial (500
mg) antibiotc intraoperatively. An
above elbow splint was applied from
mid arm to the wrist joint with elbow at
around 60º flexion and supination with
long arm sling to hold the limb.4 figures
below
(2A&2B),
(3A&3B)
demonstrating antero posterior and
lateral radiographic views of both
cossed pinning and 2 lateral pinning
types for two childs suffering from
extension type III supracondylar
humeral fracture.

holded in hyperflexion position with
pronation at the forearm. Two sterilized
K-wires of either 1.5 or 2 mm diameter
were used and drilled in to hold and fix
the fractured segment either laterally
(inserted from lateral cortex to medial
one), or in cross manner (first by
inserting lateral pin from lateral cortex
inserted and drilled through with aiming
at engaging medial cortex with elbow
hyperflexed then medial pin insertion by
slightly extending elbow to less than 90
degree and drilling wire in from medial
cortex to lateral cortex) under C-arm
guidance. After satisfactory reduction
and stability of fixation were assessed

Figure (2) A: demonstrating antero posterior
radiographic view of supracondylar
fracture fixed with crossed pinning.
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Figure (2) B: demonstrating lateral
radiographic view of the suracondylar
fracture fixation.
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Figure (3) A: demonstrating antero posterior
View of supracondylar fracture fixed with
2 lateral pinning.

angle for both affected and unaffected
elbow, any associated pin tract infection
and Flynn`s criteria (17) used to assess
these patients clinically depending on
carrying angle and range of motion,
Flynn criteria has two sections, the
functional and also the cosmetic
sections and these sections sub-divided
into excellent, good, moderate and poor
with an interval of five degrees. The
functional
section
composed
of
measuring the arc of motion in sagittal
plane which includes flexion and
extension movements, while the
cosmetic section consist of measuring
the carrying angle that assess the
coronal movements. Greater loss of
movements
in
both
means
unsatisfactory outcome as shown in
figure (4) below.

Postoperative assessment of the
neurovascular
status
was
done
immediately after operation and all
patients send for anteroposterior and
lateral radiograph, on post-operative day
after surgery, all patients were
discharged. Patients follow up done at
interval of 3 days postoeratively, 4
weeks, 12 weeks and after 6 months
both clinically and radiologically. In
both groups, the k- wire and long arm
slab removed after 4 weeks and active
mobilization initiated with avoidance of
passive
movement
which
may
predispose to stiff elbow with resultant
decrease of elbow range of motion.
Clinical evaluation of patients done in
form of assessing neurovascular status,
passive range of motion in form of
flexion extension, measuring carrying
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Figure (3) B: demonstrating lateral
radiographic view of the supracondylar
fracture fixation.
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Result

Rating
Carryingangle loss(º)
Flexion loss(º)
Extension loss(º)
excellent
0º-4.9º
0º-4.9º
0º-4.9º
satisfactory
good
5º-9.9º
5º-9.9º
5º-9.9º
fair
10º-14.9º
10º-14.9º
10º-14.9º
unsatisfactory
poor
≥15º
≥15º
≥15º
Figure (4): Showing modified Flynn’s criteria with all values.

accounting 9(60%) and 12(80%)
respectively, while postero lateral
displacement was
less common
representing 4(26.7%) in group A and
3(20%) in group B, while purely
posterior was the least common
2(13.3%) in group A and 0 in group B.
Mean follow-up period for group A was
2.4 months, while for group B, it was
3.1 months. And the difference between
two groups was not significant (P value
= 0.47). Baumann`s angle ranged from
64º to 79º with average of 74.2º on the
uninjured side. The mean Baumann`s
angle loss in the crosseds pinning type
and the 2-lateral pinning type were 5.46º
± 1.65º and 4.96º ± 2.74º respectively.
Using independent sample t test to
compare loss of Baumann`s angle
between two groups of fixation, no
significant difference was found
between two groups (p value =0.58).
The carrying angle ranged from 6 to 14
º on the unaffected side and the mean
was 9.5 º. In group A, carrying angle of
the injured elbow ranged from 5.5 to 13
º with mean of 7.4 º, so all cases in
group A had excellen outcome. For
group B, it ranged from 5 to 12.5 º with
mean of 6.78 º after fixation and the
difference between two groups was not
significant (p value = 0.65) and one
female patient (6.6%) developed cubitus
varus deformity in this group with more
than 5 degrees loss of carrying angle
and less than 10 degrees to contralateral
elbow (considered as good according to
Flynn`s criteria) that needed reoperation
for cosmetic purposses by performing a

radiographic assessment done by
obtaining both anteroposterior and
lateral view of elbow joint to assess the
fractured segment reduction and
Baumann`s angle calculated for each
one.

Statistical analysis:

Independent sample t-test and chi
square test used to assess age of the
patients, follow up duration and
Baumann`s angle after each tupe of
fixation. The results were expressed as
mean and standard deviation and p
value < 0. 05 were considered to be
statistically significant. The analysis
was done by using IBM SPSS Statistics
22.

Results:

The mean age of the patients for group
A was 7. 02 years and for group B, it
was 6. 44 years. Group A composed of
11 boys (73.3%) and 4 girls (26, 6%)
and group B composed of 9 boys (60%)
and 6 girls (40%). Left elbow involved
in 10 cases of group A (66.7%), while
right one in 5 cases (33.3%).
Mechanism of injury in group A was
fall on the extended elbow while
running in 12 cases (80%), fall from
height in one case(6.7%), road traffic
accident in 2 cases (13.3%). While in
group B, 13(86.7%) due to fall on
ground while running and 2(13.3%)
cases due to fall from height. In group B
left elbow involvement was 11(73.3%),
and right side was 4 cases (26.7%),
posteromedial displacement was more
common in both groups A and B
Journal of Kirkuk Medical College
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patients (26.7%) were fair and again
without poor outcome. 2 patient in
group A developed iatrogenic ulnar
nerve injury (13.3%) that resolved
spontanously after about 3 months
without perminant damage, in group B,
no iatrogenic nerve injury developed
and the difference between two groups
was statistically not signigicant (P value
=0.41). 3 patients (20%) in group A
developed pin tract infection and in
group B, there was 2 cases (13.3%).
Both infection types were superficial
healed by clearing pus around pinning
area, cleansing, daily dressing and oral
antibiotcs. One female patient in group
B
(6.7%)
developde
trochlear
osteonecrosis
after
2
years
postoperatively as shown in figure (5)
below that was painless and identified
by radiographic view of the involved
elbow.

lateral closed wedge osteotomy fixed by
2 lateral cortical screws with figure of
eight tension band wiring( 18) , while
other 14 cases (93.3%) had excellent
outcome. The mean flexion loss in
group A was 8.3º (ranging from 0.5º to
15.5º), in group B, mean flexion loss
was 11.25º (ranging from 0.8º to 21.5º)
and the difference between two groups
was not significant (P value =0.51).
Mean extension loss in group A was
6.25º (ranging between 2º –16.40º)
while in group B, mean extension loss
was 7º (ranging between 3.75º –18º) and
the difference was not significant (P
value =0.36).Considering functional
outcome, 9 patients of group A was
excellent (60%), good in 2 patients
(13.3%), fair in 4 patients (26.7%)
without poor outcome. In group B, 10
patients (66.7%) were excellent, 1
patients (6.7%) were good and 4

Figure (5): Demonsrating antero posterior radiographic view of elbow joint for 11 years old
girl with trochlear osteonecrosis treated 2 years ago with 2 lateral pinning due to extension
type III supracondylar fracture.
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Figure (6) table below demonstrating all patients’ data obtained before operation.
Data of the patients
Group A
Group B
P-value
No of patients
15
15
Age of patients
7.02
6.44
0.25
Sex:
male
11(73.3)
9(60)
0.43
female
4(26.7)
6(40)
Mechanism of injuy:
fall while running
12(80)
13(86.7)
fall from heigt
1(6.7)
2(13.3)
road traffic accident
2(13.3)
0
Affected side:
left
10(66.7)
11(73.3)
0.69
right
5(33.3)
4(26.7)
Displacement:
posteromedial
9(60)
12(80)
posterolateral
4(26.7)
3(20)
0.27
posterior
2(13.3)
Baumann`s angle of
74.2º
unaffected elbow(mean)
Carrying angle of
9.5º
unaffected elbow(mean)
Figure 7 table below demonstrating results obtained from patients after operation and
subequent follow up.
Group A
Group B
P-value
Mean follow-up period (months)
2.4±3.2
3.1±1.7
0.47
Baumann`s angle difference(degrees)
5.46±1.65 4.96±2.74 0.58
Carrying angle loss(degrees)
2.10±0.47 2.73±1.01 0.65
Elbow flexion loss(degrees)
8.3±5.7
11.25±2.4 0.51
Elbow extension loss(degrees)
6.25±5.1
7±6.7
0.36
Flynn grade(cosmetic outcome):
excellent
15
14
0.3
good
0
1
Flynn grade(functional outcome):
excellent
9
10
0.38
good
2
1
fair
4
4
Iatrogenic ulnar nerve injury
2
0
0.14
Pin tract infection
3
2
0.62
Trochlear osteonecrosis
0
1
0.3
Re-operation
0
1
0.3
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Discussion:

have
been
published,
including
prospective
studies,
retrospective
studies, and randomized controlled trials
up to May 2017 which included 24
studies from electronic databases
Google Scholar, PubMed, and Chinese
National Knowledge Infrastructure that
involved 1163 patients with lateral
pinning and 1059 patients with crossed
pinning (23). Of the 24 included studies,
9 were randomized control trials, 5 were
prospective studies, and 10 were
retrospective studies. They stated that
iatrogenic ulnar nerve injury developed
in 6 (0.5%) of 1124 patients managed
by lateral pinning technique and in
50(4.9%) of 1020 patients managed by
crossed pinning and incidence of nerve
damage in the crossed pinning patients
was significantly higher than that in the
lateral pinning patients (P < 0.0001). In
the present study, there were 2 case in
group A (13.3%) who developed
iatrogenic ulnar nerve injury that
resolved spontanously after three
months postoperatively. this is due to
course of ulnar nerve behind medial
epicondyle makes it vulnerable to injury
while inserting medial pin.Both groups
show no significant difference regarding
Baumann`s angle which means that both
fixation techniques were similar to each
other. These results were identical to the
study made by Anwar W et al., from
January 2008 to July 2009 using a
randomized controlled trials on fifty
patients with displaced supracondylar
fracture humerus and by comparing
Baumann`s angle of two groups, found
no significant difference between both
techniques of fixation types (24). A study
done by Sapkota K et al., using 34
patients suffering extension type III
supracondylar humeral fractures from
July 2015 to July 2018, they also

The mean age of group A was
7.02±1.61years, while in group B, it was
6.44±1.07 years. And this was
comparable to a study done by Carvalho
RA et al., on 20 children by a cross
sectional study from April 2008 to
August 2010, they found that mean age
of children was 5.9 years (19), and this is
because
at
this
age
period,
supracondylar
region
is
weak,
remodeling and with thinner cortex (15).
Male gender and left sided involvement
predominance over female gender and
right side also found in the current study
and this is also observed by Anjum R et
al., in their study on 263 and found that
a total of 157(59.70%) cases were males
and 106(40.30%) cases were females.
Non-dominant extremity was more
commonly involved, constituting (65%)
of supracondylar fractures in their series
patients (20), these results may be
because male children are more prone to
trauma than females and left sided
elbow is weaker than right side makes it
more vulnerable to fracture. Ulnar nerve
injury usually has been of a major
concern in crossed type pinning. These
results also seen by Catena N et al.,
including 1541 patients underwent a
closed reduction and cross-pinning in
supine position in 2005, 69 patients
(4.5%) suffered from ulnar nerve injury
but they also concluded that 606
patients treated in prone position, none
ulnar nerve lesions were reported (21).
This also has been shown by KruscheMandl I et al., while studying in a
retrospective cohort study on a series of
78 paediatric patients from September
1992 to June 2004 (22), They stated that
about 1 patient (1.3%) developed ulnar
nerve injury who regained full recovery
after 13 weeks. A meta-analysis done by
Na Y et al., by reviewing literatures that
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concluded that there was no significant
difference
between
two
groups
regarding Baumann`s angle fixed either
by crossed pinning or lataral pinning (25).
In group A, there was 3(20%) patients
who developed pin tract infection that
didn`t extend into the bone and healed
with oral antibiotics after about 1 week,
while in group B, there was 2 patients
(13.3%), and this was comparable to a
study made by Elsaid S et al., on a
series of 44 patients with extension type
III supracondylar fracture from June
2012 to May 2013 using prospective
randomized study who found that three
patients treated by crossed pinning
developed superficial infection and two
patients with lateral pinning developed
superficial infection (26). In group B,
there was one female patient (6.7%)
who developde trochlear osteonecrosis
with pain free and full range of motion
after two years of fixation. In 2007,
Bronfen CE et al., reported dissolution
of
trochlea
after
displaced
supracondylar fractures treated with
percutanous pinning despite of good
anatomical reduction and their ages at
time of fracture were between 4 years 6
months to 6 years 11 months and
developed trochleear osteonecrosis
abetween 7 months and 4.5 years post
injury (27). Etier B et al., also reported
five cases of trochlear osteonecrosis (28),
four of them were females and the other
was male and four of these cases were
Gartland type III and their ages were
between five to ten years at time of
injury, represented at 6 months to seven
years later with elbow pain or loss of
motion and trochlear osteonecrosis. The
cause of this complication is due to
interruption of trochlear blood supply as
claimed by these articles.Both types of
fixation regarding carrying angle,
showing no significant difference in
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between, this was comparable to a study
done by Prashant K et al., by conducting
a
prospective,
single-blinded
randomized controlled trial in a one year
duration on 62 patients aged between 3
and twelve years suffering extension
type III supracondylar humeral fracture
(29)
, they found out mean carrying angle
loss in two lateral pinning was 4.12
degrees and crossed pinning angle was
3.80 with no significant difference
between (p value =0.54) and this means
that both fixation types were efficient in
sagittal plane. Elbow flexion and
extension limitation presented in both
groups of fixation types and gradual
returning to full flexion and extension
was seen in both groups by subsequent
follow up with no elbow stiffness
concluded in the present study, and
there was no significant difference
between two groups in relation to
flexion extension loss, this was
comparable to a study made by Lewis E
et al., on their study on 141 cases aged
between (1.6 to 13.8 years old) with
extension type III elbow injuries fixed
with either two or three lateral pinning
(30)
, and none of these patients
participated in formal physical therapy,
they concluded that elbow range of
motion returned to (72%) of the
uninjured elbow after 1 month and a
half, this ratio increased to (86%) after
three months, this furtherly increased to
(94%) after six months, and after 1
year following pinning, it reached about
(98%) and more improvement in elbow
range of motion occurred after 1 year
following surgery. A prospective
randomized study done by Khairy., on
44 children with extension type III
supracondylar fracture from June 2012
and May 2013, he concluded that
flexion loss was 7.6, while extension
loss was 8.2 in crossed pin fixation,
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2007
Mar
1;27(2):181-6. [PubMed]
[10]. Canale ST, Beaty J. Campbell's
Operative Orthopaedics , 12th ed. Canada:
Patricia Tannian; 2012. 1405 p.

flexion loss in two lateral pinning was
7.6 and flexion loss was 8.2, also they
stated that these differences were not
significant (31). This limitation of
movement may be due to fracture
haematoma
and
cast
effect.So,
consideringing Flynn criteria system,
there was no significant difference
between two groups of fixation types
which was comparable to a study made
by Sapkota K et al., (25). A study done
by Yousri et al., used a systematic
review of 4 randomized controlled trials
to compare the efficiency of crossed
entry pins over lateral entry pins for
fixation of Type III supracondylar
fractures (32), they stated that there was
no statistical significant difference in
means of stability and incidence of
encountered complications in both
groups.

Limitation:

Power analysis was not done in this
study, so smaller sample size produced.

Conclusion:

From this prospective study, we
concluded that apart from the
susceptibility of the ulnar nerve injury,
there was no significant difference
between crossed pin configuration and
lateral pinning in the treatment of type
III supracondylar fracture humerus in
children as regarding postoperative
clinical results and complications, so,
both are equal in terms of stability,
outcomes
and
post
operative
complications.
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