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Background
Supracondylar humerus fractures of types I and IIA are mainly treated in an above-elbow
cast while in type IIB and type III the preferred method is closed reduction and percutaneous pinning. Open reduction is indicated for irreducible fractures, vascular compromise
and open injuries. Medial, lateral, posterior and anterior approaches have been used and
methods of fixation include lateral divergent or crossed Kirschner wires (K-W).
Aim of the work
The aim of this study was to compare between crossed and lateral Kirschner wires Fixation of supracondylar humerus fractures in pediatrics, their indications, contraindications
and complications.
Patients and Methods
A prospective, randomized, single Centre, study was conducted at Benisuef insurance
hospital from March 2016 to December 2017. All the children with Gartland type IIB and
type III fracture who presented to the orthopedic casualty were included for the study. All
the children with suspected supracondylar fracture of elbow were seen at emergency department. They were assessed for vascular and neurological status. Anteroposterior and
lateral radiographs were done. All displaced supracondylar fractures were admitted and
injured elbow was immobilized in splint with elbow in 70 to 90 degree of flexion, Elevation and ice compression given. Patients were classified as: Group A (two-crossed wiring
technique):10 patients, and Group B (two lateral Divergent-wiring):10 patients.
Results
The mean loss in elbow extension in patients treated with crossed pinning fixation was 2.4
± 1.1Ο (range, 0Ο- 4Ο), while that in patients treated with lateral pinning fixation was 2.8 ±
1.2 Ο (range, 2Ο -6Ο). The mean loss in elbow flexion in patients treated with crossed pinning fixation was 3.2 ± 1.2Ο (range, 2Ο-6Ο), while that in patients treated with lateral pinning fixation was 3.1 ± 2.1Ο (range, 0Ο-8Ο). The mean loss in carrying angle in patients
treated by crossed pinning was3.4 ± 1.35Ο (range, 2Ο-6Ο), while that in patient treated
with lateral pinning was 2.8 ± 1.03Ο (range, 2Ο-5Ο). The mean Baumann angle loss in the
crossed pin fixation group was 2.3 ± 1.63Ο (range, 0Ο-5Ο) and in the lateral pin fixation
group was 2.8 ±1.68Ο (range, 0Ο-5Ο). According to above mentioned data there was no
significant difference between the two groups regarding flexion, extension, Baumann's
angle and carrying angle. Pin tract infection was present in one patient and treated by
lateral pinning fixation. For this patient, pin site cleaning by removal of crusts, wires and
repeated dressing using Bivtracin spray as local antibiotic and oral antibiotic (Amoxicillin-clavulinic acid) lead it to recover at the subsequent follow-up.
Conclusion
To conclude, there was statistically no significant difference between crossed wiring and
lateral wiring technique in terms of stability, duration of bone healing, loss of reduction
and neuro-vascular injuries. So we conclude that lateral pinning entry, if placed with
proper technique, is as stable as crossed pinning entries. However due to small sample
size a possibility of Bias error should be taken in consideration and a larger study with
enough power is needed for further assessment of these two modules of treatment.
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Introduction
Supracondylar humerus fracture is a very common
elbow injury and represents approximately 16.6% of

all childhood fractures, accounting for 75% of all pediatric elbow injuries [1]. The peak age range in
which most supracondylar fractures occur is 5 to 6
years [2]. Although the incidence of these fractures
Egyptian Orthopedic Journal, Vol. 56 (supplement 1), June 2021
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generally has been reported to be higher in boys, more
recent reports indicate that the frequencies of supracondylar humeral fractures in girls and boys seem to
be equal, and some series actually have reported
higher rates in girls [3].
Extension-type injuries occur in 95% of cases and
associated neurovascular injuries are reported in between 5% and 30%. Supracondylar fracture is commonly classified according to Gartland. This system
was modified by Wilkins to allow for rotational deformity: type I (undisplaced), type IIA (angulated,
posterior cortex intact, no rotation), type IIB (angulated, posterior cortex intact, rotational deformity),
and type III (displaced with no cortical contact) [4-6].
Diagnosis is usually by x-ray. The fracture can however be difficult to identify and often a joint effusion
is used to increase one's suspicion of the presence of a
fracture. The existence of an effusion can be determined by the presence of the sail sign. It is a good
idea to compare the x-ray of the injured elbow to the
opposing side for analysis [7].
Upon examination evaluation of the arm for signs of
damage to the nerves and blood vessels, swelling and
deformity. This will determine a likely diagnosis [7].
Types I and IIA are mainly treated in an above-elbow
cast while in Type IIB and type III the preferred
method is closed reduction and percutaneous pinning.
Open reduction is indicated for irreducible fractures,
vascular compromise and open injuries [8].
Medial, lateral, posterior and anterior approaches
have been used and methods of fixation include lateral divergent or crossed Kirschner wires (K-W) [9].

rate pin placement, Blount's [12], caution against operative management is now of only historic interest.
Controversies about the treatment of supracondylar
humeral fractures in children, however, still exist:
how long after injury can operative treatment be done
safely and effectively, is a crossed-pin configuration
better than a lateral-entry configuration, should type II
supracondylar fractures be treated operatively or nonoperatively, and when does a pulseless hand require
emergent treatment.
Therefore, this prospective study was conducted to
compare whether lateral divergent pin construct, can
provide the same stability like crossed pin fixation at
the same time avoiding the possibility of iatrogenic
ulnar nerve injury.

Patients and Methouds
Patients:
A prospective, randomized, single Centre, study was
conducted at Benisuef insurance hospital from March
2016 to December 2017. All the children with Gartland type IIB and type III fracture who presented to
the orthopaedic casualty were included for the study.
Eligible patients will be selected according to the following inclusion and exclusion criteria:
Inclusion criteria
1) Age between 3-13 years.
2) Both sexes
3) Gartland type II or III supracondylar.

Emergency treatment has been recommended to avoid
vascular compromise and compartment syndrome.
However, recent studies suggest that delay does not
influence outcome [10].

4) Closed fracture.
Exclusion criteria

The treatment of supracondylar humeral fracture in
children has been of much discussion and dispute for
many years. Historically, these fractures were associated with complications such as malunion that resulted in cosmetically and functionally inferior results
[11].

1) Open fractures.

Various treatment options has been reported for type
III supracondylar fracture as closed reduction and
long arm cast or slab, Dunlop skin traction, olecranon
traction, but all of these methods had significantly
large complication rate [1].

6) Gartland type I.

Results have been improved and the frequency of
these complications dramatically decreased with the
advent of the image intensifier, which facilitates accu-

2) Fractures that required open reduction.
3) Neurovascular injury on presentation.
4) Previous supracondylar fracture.
5) Age above 13.
• All the protocols and procedures applied in this
study were approved by administration department
of this institution. 20 children were treated for displaced supracondylar fracture of humerus during
the study period.
• All the children with suspected supracondylar
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fracture of elbow were seen at emergency department. They were assessed for vascular and neurological status. Anteroposterior and lateral radiographs were done. All displaced supracondylar
fractures were admitted and injured elbow was
immobilized in splint with elbow in 70 to 90 degree of flexion, Elevation and ice compression
given.
• Patients were classified as:
- Group A (two crossed wiring technique):10 patients.
- Group B (two lateral Divergent-wiring):10 patients.
Methods:
• Surgical techniques were standardized in terms of
pin location, the pin size (1.4mm-1.6mm), stability
on table, position of elbow for medial and lateral
pin placement and the post-operative course.
• Surgery was performed in Benisuef insurance hospitals. After taking a written and informed consent
and proper preparation of the patient for the surgery, General anesthesia was used for all patients
with the injured upper limb at the side of the table.
The injured elbow was placed on the plate of image intensifier which was adequate for the surgery
due to the small size of the elbow.
• Closed reduction was done and confirmed by image intensifier. Reduction can be considered a
“standard” technique which involved manual traction with the elbow flexed at 20 degrees, controlling rotation of the fracture by the medial and lateral humeral epicondyles. The forearm was then
pronated, as this controls the medial rotation, and
with flexion locks the fracture in place. This technique was adequate for reduction in all the patients
of the study, if acceptable, assistant would clean
and drape the limb along with image intensifier
and surgeon goes for scrub. Reduction acceptability was confirmed by achievement of normal
Baumann angle under image intensifier.
• For the 2 lateral divergent technique the reduction
was imaged in anteroposterior, lateral and two
oblique planes to observe the medial and lateral
columns. After acceptable reduction Two Kirschner wires (1.4-1.6mm) were then inserted from
the lateral side. Placement of the divergent wires
was crucial for stability and commenced with the
most lateral wire into the lateral column at the
fracture site.
• The next wire inserted was divergent and entered
the medial column with maximal pin separation as

was possible at the fracture site. On the lateral intraoperative radiograph the pins incline in the anteroposterior direction in accordance with the
normal bony anatomy of the distal humerus. (Figure 1)
• For the two Cross-wiring, the lateral pin was inserted in the center of lateral condyle (capitellum),
and then through the distal humeral physis with
avoiding the olecranon fossa as possible and come
to rest along the far cortex.
• The lateral pin is inserted first to obtain stability
while reduction is evaluated to avoid repeated insertion of medial pin if reduction is not adequate.
• The medial pin was passed obliquely through the
medial epicondyle just proximal to olecranon
fossa, after the lateral was inserted first with hyper
flexed elbow to confer stability, once the lateral
pin was inserted the elbow flexion was decreased
to decrease the ulnar nerve subluxation before
placement of medial wire to avoid ulnar nerve injury. (Figure 2)
• The wires were then bent and cut outside the skin.
Elbow was immobilized with posterior slab with
elbow in 70 to 90 degree of flexion depending
upon the swelling and neurovascular status. All
patients were given single dose of broad spectrum
antibiotics followed by oral antibiotics for five
days.
• The child was discharged on post-operative day.
All the patients were followed up at the orthopedic
out-patient clinic and reviewed. Plaster slab was
usually removed after 4 weeks. Radiographic
evaluation was performed by anteroposterior and
lateral radiographs of the elbow. All the patients
were evaluated clinically and radiographically at
one week, two weeks, four weeks, six weeks and
three months.
• Neurovascular examination was performed preoperatively and immediate posts operatively and at
one week follow up. In both groups K wires were
removed after four weeks.
• Active assisted mobilization started Clinical
evaluation was done including passive range of
motion, measurement of carrying angle, neurovascular status, superficial and deep infection and necessity to re-operate. Clinical evaluation was
graded according to carrying angle and elbow
range of motion using the criteria of Flynn et.al.
[13].
• Baumann angle was calculated on the immediate
radiographs and after three months for any loss of
Baumann angle. At the three months follow up
child were evaluated for full function and loss of
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function.

value of differences comparing the treated side
with the uninjured side. We then compared these
values between the 2 groups treated with different
method of fixation.

• Flynn’s criteria for grading [13] involving the
evaluation of carrying angle loss (cosmetic), flexion and extension loss. Carrying-angle loss mean
When the arm is extended, with the palm in supination, the upper arm is not in straight alignment
with the forearm, The deviation of the straight line
extending from the arm away from the forearm
Excellent (0°–5°),Good(5°–10°), Fair(10°–15°),
Poor(>15°) when compared to normal side. Flexion loss and Extension loss values according to
Flynn’s criteria Excellent (0°–5°), Good (5°–10°),
Fair (10°–15°), Poor (>15°) when compared to
normal side.

Statistical Analysis:

Data were statistically described in terms of
mean, standard deviation (SD). Comparison between the study groups was done using Student t
test, all data were compiled and calculated by
SPSS (Statistical Package for the Social Science;
SPSS Inc., Chicago, IL, USA) version 15 for Microsoft Windows. Significance of difference was
measured by determining P-value and value less
than <0.05 was considered significant.

• For carrying angle, elbow flexion, elbow extension, Baumann angle, [12] we looked into the

A

B

C
Figure 1: Female patient 5.5 years old fixed by (2 Lateral divergent K-wires pinning technique). A: Preoperative x-ray (AP and lateral views). B Post-operative x-ray (AP and lateral views). C: Post-operative (3month) x-ray (AP and lateral views).
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Figure 2: Male patient 8 years old fixed by (2 crossed pinning K-wires technique). A: Pre-operative x-ray (AP and lateral
views). B: Post-operative x-ray (AP and lateral views). C: Post-operative (3-month) x-ray (AP and lateral views).

Results
During the period between February 2016 and December 2017, we conducted a prospective study to
assess the radiological and functional outcome of two
techniques of fixation of supracondylar fracture humerus. 20 patients were involved in the study (10
crossed pinning (50%) and 10 lateral pinning (50%)
and followed up in Benisuef insurance hospital.
We found that; the mean follow-up duration was 3
months (range, 2.8-3.2 months). The mean age was
6.47~2.66 years and range 3-12years. The study included both sexes: 7 (35%) were females and 13
(65%) were males.

days with a mean of 1.5days. The duration from admission to operation ranged from 12-24 hours with
mean of 17.3 hours.
Regarding carrying angle loss, in lateral group, results
were 9 patients excellent (90%), 1 good (10%). In
crossed group, 8 were excellent (80%), 2 good (20%).
Regarding Extension loss, in lateral pin group, there
were 9 (90%) excellent, 1(10%) good. In crossed pin
group, there were 10 (100%) excellent.
Regarding to Flexion loss, in lateral group, there were
9 cases (90%) excellent, 1 case (10%) good. In
crossed group, there were 9 cases (90%) excellent, 1
case (10%) good.

The study included 2cases of flexion type and 18cases
of extension type. The left side was in 12cases and the
right side was in 8cases.Gartland grade II was present
in 1case and Gartland grade III was present in
19cases.

The mean loss in elbow extension in patients treated
with crossed pinning fixation was 2.4 ± 1.1Ο (range,
0Ο- 4Ο), while that in patients treated with lateral pinning fixation was 2.8 ± 1.2 Ο (range, 2Ο -6Ο). (Table 1).

We also found that; the duration from injury to admission to the hospital ranged from 1 to 6 hours, with
a mean of 2.9 hours, hospitalization ranged from 1-2

The mean loss in elbow flexion in patients treated
with crossed pinning fixation was 3.2 ± 1.2Ο (range,
2Ο-6Ο), while that in patients treated with lateral pinning fixation was 3.1 ± 2.1Ο (range, 0Ο-8Ο). (Table 2).
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The mean loss in carrying angle in patient treated by
crossed pinning was3.4 ± 1.35Ο (range, 2Ο-6Ο), while
that in patient treated with lateral pinning was 2.8 ±
1.03Ο (range, 2Ο-5Ο). (Table 3).

Table 2: Comparison between lateral and crossed fixation
according to flexion loss

The mean Baumann angle loss in the crossed pin fixation group was 2.3 ± 1.63Ο (range, 0Ο-5Ο) and in the
lateral pin fixation group was 2.8 ±1.68Ο (range, 0Ο5Ο). (Table 4 – Figure 3).
According to above mentioned data there was no significant difference between the two groups regarding
flexion, extension, Baumann's angle and carrying angle (Table 5).
Pin tract infection was present in one patient and
treated by lateral pinning fixation. For this patient, pin
site cleaning by removal of crusts, wires and repeated
dressing using Bivtracin spray as local antibiotic and
oral antibiotic (Amoxicillin-clavulinic acid) lead it to
recover at the subsequent follow-up (Table 6).
No neurovascular injury or deficit that required exploration was encountered. There was no case of compartment syndrome or Volkmann ischemic contracture on the last clinical review.

Table 3: Comparison between lateral and crossed fixation
according to carrying angle

Table 4: showing the study group according to difference
of Baumann angle by comparison of affected side to contralateral side in each patient

Table 1: Comparison between lateral and crossed fixation
according to extension loss

Table 5: Analysis of carrying-angle loss, elbow extension loss, elbow flexion loss and Baumann angle loss between the
crossed pin fixation and lateral pin fixation by using Student’s t test:
Parameter

lateral crossed pin fixation
(Mean ± SD)

3 lateral pin fixation
(Mean ±SD)

P value (student t test)

carrying angle loss

3.25 ± 1.48

3.87 ± 1.72

0.452

elbow extension loss
elbow flexion loss
Baumann angle loss

3.75 ± 4.36
2.87 ± 1.88
2.62 ± 2.06

3.75 ± 4.33
5.12 ± 3.72
2 ± 2.56

0.999
0.149
0.601

Table 6: Complication of fracture of the study group

Discussion
The main goal of surgery in pediatric supracondylar
humerus fracture is the safe creation of a construct
that is stable enough to prevent axial rotation and hyperflexion and extension of the distal fragment and
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thus avoid postoperative deformity [13], which has
been reported to be as high as 17% [14].

Figure 3: Showing of the study according to Baumann
angle.

Closed reduction with percutaneous pin fixation for
the management of displaced or angulated supracondylar humeral fractures in children has become
widely adopted, but optimal pin configuration remains controversial [15]. Open reduction is usually
unnecessary, although it sometimes can be required to
obtain complete reduction [16] especially in cases in
which the fracture cannot be reduced because of the
presence of a vascular lesion [16].
In a systemic review [17] PubMed, EMBASE, CINAHL, and The Cochrane Central Register of Controlled Trials were searched to locate 1726 relevant
articles published from January 1966 to July 29, 2010.
Of these, 44 met criteria for inclusion, On the basis of
the results from the systematic review: (1) they [17]
suggest closed reduction with pin fixation for patients
with displaced (e.g., Wilkins type II and III and displaced flexion) pediatric supracondylar fractures of
the humerus. (2) The practitioner might use 2 or 3
laterally introduced pins to stabilize the reduction of
displaced pediatric supracondylar fractures of the humerus.
Considerations of potential harm indicate that the
physician might avoid the use of a medial pin. (3) The
practitioner might perform open reduction for displaced pediatric supracondylar fractures of the humerus after closed reduction if varus or other malposition
of the bone occurs.
In a retrospective review [18] that was performed on
all children treated for a supracondylar humerus fracture between 2003 and 2010. All the type 3 displaced
fractures were placed into 2 groups: lateral-entry pinning and cross-pinning.
The 2 groups were then compared for risk of ulnar
nerve injury, and a post hoc power analysis was performed. A total of 381 supracondylar humerus frac-

tures met the inclusion criteria. Cross-pinning technique was used in 187 (49%) of the children with a
mean age of 5.8 years (range, 0.92 to 13.92 y). There
were 4 ulnar nerve injuries in the entire cohort and 2
sustained as iatrogenic injuries in the cross-pinning
group (1.1%). There was no significant difference
between 2 groups in regard to risk of ulnar nerve injury (P=0.24). There is a statistically significant lower
risk of ulnar nerve injury in lateral cross-pinning
technique than previously described techniques
(P=0.0028), with a post hoc power analysis of 93%
[18].
In a prospective study Lee et al. [19] Sixty-one Gartland type II or III supracondylar fracture in children
(mean age, 5 years 6 months) treated between 2001
and 2004 according to the following protocol: close
reduction and lateral percutaneous pinning using 3
divergent or parallel Kirschner wires. Minimum 2
years' follow-up was done in all 61 patients, of whom
24 (39%) presented with Gartland type II fractures,
and the remaining 37 (61%) presented with a type III
fracture. A comparison of perioperative and final radiographs shows no loss of reduction of any fracture.
There was also no clinically evident cubitus varus,
hyperextension, or loss of motion. Eight patients had
preoperative nerve palsy. Five of these nerve injuries
resolved immediately after surgery, and the other 3
resolved completely within 12 weeks of surgery. After an average of 28 months post operation, 56
(91.8%) patients had achieved an excellent clinical
result, and 5 (8.2%) achieved a good result. There
were no iatrogenic nerve palsies, and no patient required additional surgery. One patient had a minor
pin-track infection. They [19] concluded that only 3
lateral divergent or parallel pin fixations are effective
and safe for avoiding iatrogenic ulnar nerve injury.
In a prospective study [20] From Feb. 2004 to Jun.
2010,128 cases of supracondylar humerus fractures in
children (96 boys and 32 girls) were treated by manipulative reduction and lateral percutaneous K-wire
fixation , All these children were followed up from 2
to 36 months (16 months on average). According to
Flynn evaluation standard, the result were excellent in
116 children (90.6% of the total patients), good in 11
(8.6%), fair in 1 (0.8%). No infection, no ischemic
muscular atrophy and no nerve damage had been
found during the treatment. They [20] concluded that
manipulative reduction and lateral percutaneous Kwire fixation of supracondylar humerus fractures in
children has small wound, is stable and reliable, easy
to be operated, safe and effective and low cost. What's
more, it can also avoid the complication caused by
conservative treatment and operation. It is a good
treatment of supracondylar humerus fractures in children.
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Lee et al. [21] found that the lateral pinning technique
was found to be more beneficial than the medial and
lateral crossed pinning technique for supracondylar
fractures of the humerus in children, on the basis of
current evidences. However, the results were sensitive
to the data of ulnar nerve injury. Avoiding the worst
clinical scenario (permanent ulnar nerve palsy) might
be more important and affordable than obtaining favorable clinical results (stable fixation) at the potential cost of disastrous complications.
Oliver et al. [22] in study on 84 patients with type II
and III supracondylar humerus fractures were treated
with lateral crossed pin fixation, found that lateral
crossed pinning technique gives excellent stability as
that achieved with medial and lateral crossed pins
while having the advantage of avoiding injury to the
ulnar nerve.
Medial pin placement after closed reduction introduces the risk for ulnar nerve damage. Zaltz et al. [12]
noted that even when this pin is placed outside ulnar
groove, 5.7% to 17.7% of children have ulnar nerve
subluxation anteriorly when the elbow is held in the
hyperflexed position. Moreover, medial pin placement is made more difficult by elbow swelling, which
inhibits ulnar nerve palpation in most displaced and
unstable supracondylar fractures. To prevent ulnar
nerve palsy during the management of these supracondylar fractures, the lateral configuration, rather
than the medial-pin configuration, may be the better
option, Pin placement across the olecranon fossa is
acceptable, and will add 2 more cortices of fixation
[19].
Shannon et al. [9] used Dorgan’s percutaneous lateral
cross wiring of supracondylar fractures of the humerus on 20 patients ,all children had a full range of the
elbow motion compared with their other (normal)
side, and the mean carrying angle of the injured elbow
was 15 (range 10 -20 ). There were no intraoperative
complications; of note, there were no ulnar nerve injuries. All complications were related to the Kirschner
wires. They reported one patient with a minor pin-site
infection. In our study, there was 1 patient (13%) of 8
treated with lateral crossed technique with minor pinsite infection that resolved after K-wire removal and
oral antibiotics.
Biomechanical studies suggest that crossed wires provide greater torsional stability. [23,24] In lateral wire
fixation, divergent wires have been shown to be more
stable in extension and varus loading than crossed
wires but not in valgus [24]. The strength can be further improved by increasing the number of wires and
divergence of the wires in the distal humerus [24].
There are reports of clinical failures of laterally
placed wires, thought to be due to poor technique in

reduction and fixation [8]. Reports vary as to the loss
of reduction using lateral wires.
Dorgan’s percutaneous lateral cross-wiring technique
secure ulnar nerve from being at risk, unless the
proximally inserted wire is driven through the medial
condyle [22].
Theoretically [22] the radial nerve could be injured
during insertion of the more proximal wire. However,
the radial nerve is situated anterior to the lateral intermuscular septum at this level and can be avoided
by entering the skin a little posterior to the midcoronal plane [22].
Zhao et al. [25] performed a meta-analysis of randomized controlled trials (RCTs) to compare (1) the risk
of iatrogenic ulnar nerve injury caused by pin fixation, (2) the quality of fracture reduction in terms of
the radiographic outcomes, and (3) function in terms
of criteria of Flynn et al. and elbow ROM, and other
surgical complications caused by pin fixation. They
[25] searched PubMed, Embase, the Cochrane Library, and other unpublished studies without language
restriction. Seven RCTs involving 521 patients were
included, the pooled RR suggested that iatrogenic
ulnar nerve injury was higher with the crossed pinning technique than with the lateral entry technique
(RR, 0.30; 95% CI, 0.10-0.89). No publication bias
was further detected. There were no statistical differences in radiographic outcomes, function, and other
surgical complications. No significant heterogeneity
was found in these pooled results. They conclude that
the medial and lateral crossed pinning fixation is more
at risk for iatrogenic ulnar nerve injury than the lateral
pinning technique.
In our study, the fractures that were treated using lateral did not show fixation loss, the mean follow-up
duration of the 20 patients was 3 months (range, 2.8 3.2 months).above elbow slab were made for all the
patients which continued for 4 weeks duration postoperation. 19 of them regained their full range of elbow motion after removal the slab through one
week.one patient achieved full elbow motion after
removal above elbow slab through 2 weeks.
Malunion in the coronal plane was assessed both
clinically by measuring the carrying angle at last follow-up and radiologically by measuring the Baumann
angle at 12 weeks after treatment.
Based on these clinical and radiological Parameters,
we were not able to find any difference in the change
of coronal and sagittal plane alignments of the distal
fragment after treatment with the two methods of pin
fixation.
Since the enrolment of both groups was randomized,
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and the standard protocol of reduction was applied for
both groups, we considered the change of alignment in
any plane at the end of the study period was due to loss
of reduction during healing process in the cast. In other
words, they reflect the stability of fixation in clinical
setting. Therefore, we can consider that there was no
difference in the stability of fixation provided by either
the crossed pin fixation or lateral pin fixation.
There were no patients with a carrying-angle loss of
10 Ο or more compared to the opposite elbow. More
than 10 degree loss in carrying angle may lead to development of cubitus varus deformity. The cubitus
varus may need to be corrected—not only for cosmetic appearance, but also to avoid tardy posterolateral rotatory instability of the elbow in future [26].
We found No iatrogenic neurovascular injuries during
the study in patients treated with crossed pin fixation
or the lateral pin fixation. Therefore, there was no
statistical difference in the incidence of iatrogenic
ulnar nerve injury between the two methods of fixation. This result may be due to the small sample size.
During the process of closed manipulation, acute axial
distraction was applied before attempting reduction.
The elbow was then hyperflexed to reduce the distal
fragment that was usually displaced in extension.
Occasionally, direct pressure on the olecranon process
was applied to achieve this objective.
All our patients had good nail or pulp perfusion, and
in all the patients these findings were maintained
throughout the period of traction, manipulation, pin
fixation, and in slap. None of the patients in our series
developed evidence of ischaemic contracture to suggest muscle necrosis at follow-up.
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Conclusion
To conclude, there was statistically no significant difference between crossed wiring and lateral wiring
technique in terms of stability, duration of bone healing, loss of reduction and neuro-vascular injuries. So
we conclude that lateral pinning entry, if placed with
proper technique, is as stable as crossed pinning entries. However due to small sample size a possibility
of Bias error should be taken in consideration and a
larger study with enough power is needed for further
assessment of these two modules of treatment.
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