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Background: Fracture Supracondylar humerus is one among common fracture in children between
age 5-7 years. Boys are frequently affected than girls. Extension variety is more common. The
conventional approach to treat fracture supracondylar humerus (Type III) is a close reduction with
percutaneous fixation. There have been controversies as to which surgical technique should be used,
cross pinning or two-wire lateral pinning. This study aims to find which method of pinning is most
appropriate to fix fracture supracondylar humerus. Method and material: A Retrospective
comparative study was designed to analyze the outcome of the cross pinning and lateral pinning
method. A total of 60 patients were included in the study. They were divided into two groups of 30
each. Group A comprised of fixation by cross pinning method. Group B comprised of fixation by two-
wire lateral pinning method. Results of both groups were analysed about Flynn’s criteria and
complications. Result: The mean age in Group A was 5.1 years and in Group B was 4.8 years. One
patient was lost to follow up in Group A. On the final follow up, there was statistically no difference
in terms of outcome according to Flynn’s criteria in both groups. According to Flynn’s criteria>95%
of patients had a satisfactory outcome in both groups. Among Group A, there were 2 cases of
iatrogenic ulnar nerve praxis whereas in group B there was one case of pin loosening. Conclusion:
On comparing both techniques there was no significant difference in the outcome. However, there is
a slight increase in the chances of iatrogenic ulnar nerve injury in the cross pinning method.

Keywords: Fracture supracondylar humerus, Cross pinning, Lateral pinning, Flynn’s criteria,
Iatrogenic nerve injury
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Introduction
Approximately 60% of all elbow injury in the first
decade of life are constituted by Fracture
supracondylar humerus. [1]. Children are
susceptible to this type of fracture because of weak
metaphyseal sclerotin of the distal humerus and thin
ridge of metaphyseal bone between the coronoid
fossa and olecranon fossa.[2]. Such injuries are
challenging to orthopaedician due to associated
immediate and late complications.[3]. These
complications are malunion, volksman ischemic
contracture, neurovascular damage, compartment
syndrome to name a few. Fracture supracondylar
humerus is divided into extension and flexion
variety. Extension variety is further subcategorized
into

Type 1- Undisplaced fracture

Type 2 –Partially displaced fracture with undisplaced
posterior hinge

Type 3- Completely displaced fracture.

Wilkins [4] further categorized type 3 fracture in

Type 3A- Posteromedial

Type 3B - Posterolateral

Type 3 fracture requires close reduction and
pinning. Pinning is commonly done by two methods
– either a medial pin and lateral pin in a cross
manner or two lateral pins [5,6]. Cross pinning was
preferred to lateral pinning due to more stability.
[7,8]. However surgeons believe that cross
approach leads to increased chances of iatrogenic
ulnar nerve injury. [9,10,11,12]. The present study
aims to compare the outcome of lateral and cross
pinning technique in fracture supracondylar
humerus.

Material and method
A Retrospective study comprising of 60 cases of
fracture supracondylar humerus type III was
conducted from the period of August 2018 to
January 2021 at a tertiary care centre in ABVGMC
and associated hospital, Vidisha. All patients were
randomly divided into two groups. The process of
randomization was done by the odd and even
number technique. The patient with an odd number
was allotted group A (n=30) and with even number
was allotted group B (n=30). Group A patients
underwent cross entry K wire technique (Figure – 1)
and Group B patients underwent lateral entry K wire

Technique (Figure – 2). A thorough pre-operative
clinical and radiological workup was done. Fracture
supracondylar humerus was classified according to
Gartland’s classification system. Written and
informed consent was taken from the guardians of
all participants. Regular follow up was done at the
end of 1 week, 3 weeks, 6 weeks. Later on patients
were followed at the end of one and two years.
Flynn’s criteria were used to assess the outcome.
[13]. The criteria have two components a)
Functional and b) Cosmetic. Each component is
further subdivided into excellent, good, moderate
and poor at the interval of five degrees. The
functional component consists of measuring the arc
of motion in a sagittal plane which includes flexion
and extension. The cosmetic component consists of
measuring of carrying angle which indicates the
coronal movement at the elbow joint.

Operative technique: Patient kept in supine
position with an affected arm on the armrest and
under general anesthesia. Under aseptic condition
scrubbing, painting and draping have done. Using
traction-counter traction technique fracture
supracondylar humerus reduction achieved under
IITV guidance and keeping elbow in hyperflexion, K
wire (size-1.8mm) pinning done in a divergent
manner in lateral entry K wire technique. In the
cross pinning technique, lateral K wire insertion
done in elbow hyperflexion and medial K wire
insertion done in extension to avoid ulnar nerve
injury under IITV guidance. After satisfactory
reduction K wire was bent and cut ends are kept
outside the skin. Above elbow slab is given in 90-
degree elbow flexion in all cases. Postoperative limb
elevation and monitoring done to assess the
neurovascular status and wound dressing done on a
postoperative day 2 following which patients were
discharged.

Figure-1: Preoperative X-ray
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Figure-2: Postoperative X-ray (cross pinning)

Figure-3: Preoperative X-ray

Figure-4: Postoperative X-ray (lateral pinning)

Results
The cross entry Group A comprised of 30 patients.
The average age of Group A was 5.1 years. The
total numbers of male patients in Group A were22
and female patients were 08 in number. The right
elbow was involved in 17 patients whereas the left
elbow was involved in 13 patients. One patient was
lost to follow-up (Table-1). The lateral entry Group B
also comprised of 30 patients. The average age of
Group B was 4.8 years. Male patients constituted 20
cases whereas female cases were 10 in number in
Group B. The right elbow was involved in 14
patients and the left elbow was involved in 16
patients (Table -1). Flynn’s criteria were applied at
the end of the final follow up (02 years). Among
Group A(n=29) excellent outcome was seen in 22
cases, Good in 04 cases, fair in 02 cases and poor
outcome in 01 cases. The overall satisfactory
outcome was in 96.55% of cases and unsatisfactory
outcome in 03.45% of cases (Table-2). In Group B
(n=30) excellent outcome was seen in 24 cases,
Good in 04 cases, Fair in 01case and poor in 01
cases. 96.67% of patients had satisfactory outcome
whereas 03.33% had unsatisfactory outcome
(Table- 2). There is no statistically significant
difference in outcome among both groups (student
‘t’ test,p=0.93). The complication seen in Group A
was iatrogenic ulnar nerve praxia in two patients.
While in group B pin loosening was seen in one
case.

Table 1- Showing patient wise distribution.
 Group A (n=30) Group B(n=30)

Mean Age 5.1 4.8

Male 22 20

Female 08 10

Right Elbow 17 14

Left Elbow 13 16

Table 2- Showing outcome according to
Flynn’s criteria

 Group A (n=29) Group B(n=30)

Excellent 22 24

Good 04 04

Fair 02 01

Poor 01 01

Discussion
Fracture supracondylar humerus is a common
childhood injury that usually results from a fall on
an outstretched hand.
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Such type of fractures is challenging to treating
surgeons. The main aim of Gartland’s type III
fractures is an anatomical reduction with stable
internal fixation, so the gold standard of treatment
is a close reduction with K wire fixation. K wire has
many added advantages like easy to use, low cost
and decreases hospitalization stay [14,15].

Although the consensus is the use of percutaneous
pinning controversies exist in optimal pin
configuration [16,17,18]. Cross pinning is supposed
to provide superior biomechanical stability to lateral
pinning but chances of injury to the ulnar nerve are
high.[19]. Some author claimed that the use of
three lateral pins or two lateral entry pins that are
divergent and are located in both lateral and the
central column provide torsional rigidity similar to
cross pinning. [11,20,21,22]. Some researchers
have highlighted the reason for less fixation stability
with the lateral pinning technique.

They have emphasized faulty techniques such as
failure to engage both fragments with at least two
pins, failure to achieve bicortical fixation with at
least two pins and failure to achieve more than or
equal to 2mm of pin separation at the fracture site.
They suggested checking the stability of fixation by
stressing the fracture under fluoroscopy after the
procedure and when instability is found, it should be
rectified with a third lateral pin or a medial pin.[23].
The mean age of patients in our study was 5.1
years in Group A and 4.8 years in Group B
respectively.

Similar results were obtained by Babal JC et al [24].
where the mean age of the patients was 7.20 years
and 6.28 in Group A and B respectively.
Khademolhosseini M et al [25]. also obtained similar
findings. The male patients in group A were 22 in
number and Group B were 20 in number. The
female patients were 8 and 10 in Group A and B
respectively. Another study showing more male
patients as compared to female patients was done
by Lokesh Naik et al [26]. There were 21 (36.8%)
females and 36 (63.2%) males in their study.

In our study we found that among Group A 22 cases
achieved excellent outcome, 04 cases have a good
outcome,02 cases have a fair outcome and 01 cases
have a poor outcome. While in Group B 24 cases
have an excellent outcome,04 cases have a good
outcome, 01 cases have a fair outcome and 1 case
have a poor outcome. In Group A96.55% cases had
satisfactory results and 03.45% cases had
unsatisfactory results.

In Group B 96.67% of cases had satisfactory results
and 03.33% cases had unsatisfactory results. There
was no significant difference between the functional
outcomes of both groups. These results were
comparable to the studies done by Yen YM [27].

Who found both lateral entry pin fixation (n=28)
and medial and lateral entry pin fixation (n=24) are
effective in the treatment of completely displaced
(type-III) extension supracondylar fractures of the
humerus in children. The study conducted by
Lokesh Naik et al [26]. showed the functional factor
in Group A was satisfactory in 27(96.4%) patients
and the functional factor was satisfactory in all the
patients of Group B. Another study by Rajesh
Govindaswamy[28] et al they found in both
techniques, there were excellent functional results
with less than 5-degree loss of range of motion in
most children (96%).

Rizk et al [29] conducted a study on 50 patients.
They found that according to the modified Flynn’s
criteria, the functional outcome was excellent in 25
patients in group I, whereas the outcome was
excellent in 24 patients and good in one patient in
group II. No fair or poor functional or cosmetic
outcome was obtained in both groups. There was no
significant statistical difference between both groups
regarding both the functional (P=0.276).

Ulnar nerve praxia is usually a major concern in
patients of cross pinning. In our study we found 2
cases of ulnar nerve praxia in group A. In another
study done by Lyons JP et al [21]. they found 6% of
patients had nerve injury. Lokesh et al [26]. found
that 6.8% of cases in the cross pinning group had
ulnar nerve neuropraxia postoperatively and who
recovered completely within three weeks of surgery.

However Yen YM does not found any case of ulnar
nerve injury in either group.[27]. In another study
by Holsam M et al [19]. the incidence of ulnar nerve
neuropraxia ranged from 1.4 to 15.6%. The reason
suggested by them is that the ulnar nerve becomes
vulnerable to injury with elbow flexion because it
subluxate over the medial epicondyle.

They have suggested precautions to eliminate the
risk of ulnar nerve injury such as fixation from the
lateral side only, a small incision over medial
epicondyle for direct visualization, insertion of the
medial pin with an elbow in some extension. We
found a single case of pin loosening in group B.
Similar finding were found by Lokesh Gudda et al
[26].
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Conclusion
We found that both techniques have similar
outcome so either of them can be used to treat
fracture supracondylar humerus. Lateral pinning
also provides good stability as compared to cross
pinning. However cross pinning method has slightly
increased the chances of ulnar nerve injury.

What does this study add to
present knowledge?
Both cross pinning and two-wire lateral pinning have
a similar outcome in the treatment of Gartland’s
Type III fracture Supracondylar Humerus in the
paediatric population.

Author contribution
SKK, SU: conceptual framework, data collection.
SU, SS, AV: a review of literature, methodology
review. SKK, SU: manuscript writing and editing.
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