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Abstract

Aim: To compare the efficacy of closed reduction vs k-wire fixation in the treatment of supracondylar humerus
fractures in pediatric patients.

Material and Methods: This study was conducted in the department of Orthopaedics, NMCH, Patna, Bihar,
India. Children with Type II and Type III fresh supracondylar fracture of humerus aged between 3-13 years.
Patients with Type II and III supracondylar fractures. Total 30 children with Type II and III of supracondylar
fracture of humerus were estimated.: All cases of Type II and I1I supracondylar fractures of humerus were selected
for the study. Clinical history was taken from patients or their relatives regarding onset and duration of injury,
with particular emphasis on the distal neurovascular status. Radiographic Investigations: The patients radiograph
was taken in Antero-posterior and lateral views and the reduction was assessed.

Results: Most of the study subjects had a value of 71-75° or 13 (43.3%), followed by 65-70°accounts for 23.3%
(7) patients, 76- 80° involving 16.7% (5) patients, >80° constituted 10% (3) patients and 2 patients (6.7%) had a
value less than 65°. The average value was 73.2 +4.88°. The humerotrochlear angle was measured on lateral image
and passing of the anterior humeral line through capitulum. Mean humerotrochlear angle observed was 34.1
+6.38°. The largest number of study subjects were 10 (33.3%) who had a value in the range of 36-40°, followed
by 26-30° and >40° involving 6 (20%) patients each; lower than 25° and 31-35° value was observed in 4 (13.3%)
patients each. Anterior humeral line normally passes through the middle third of the capitulum. In our study, in
the majority of patients i.e. 14 (46.7%) had anterior humeral line passing through the anterior third of capitulum
followed by 7 (23.3%) had anterior humeral line passes in front of the anterior third, 6 (20%) had anterior humeral
line passes through middle third and the least 3 (10%) had humeral line passed through the last third of the
capitulum. Distribution of study subjects according to the type of fracture and pinning method is mentioned in
Table 9. Out of 22 patients who had Grade III fracture, 15 (50%) underwent criss-cross 2 K-wire fixation and 7
(23.3%) underwent lateral 2 K-wire fixation. In our study 8 patients had Grade II fracture among them 6 (20%)
underwent criss-cross 2 K-wire fixation and 2 (6.7%) underwent lateral 2 K-wire fixation.

Conclusion: The closed reduction and percutaneous pinning with crossed krischner wires in the treatment of
supracondylar fractures of humerus in pediatric age group is the biomechanically stable and effective. We
observed that closed reduction and K-wire fixation is a simple, cheap and effective method of treatment of
displaced supracondylar fractures (type II and type III) humerus in paediatric age group with relatively fewer
complications.
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Introduction

Supracondylar fractures of the humerus are among
the most common fractures in pediatric orthopedics,
accounting for approximately 60% of all pediatric
elbow fractures. These fractures typically occur in
children aged between 5 to 7 years and are
frequently the result of falls on outstretched hands or
direct trauma to the elbow region (Skaggs et al.,
2008). The management of supracondylar fractures
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in children has evolved significantly over the years,
with treatment options ranging from conservative
approaches such as closed reduction and casting to
more invasive methods like percutaneous pinning
with Kirschner wires (K-wires). [1-3] The choice
between closed reduction and K-wire fixation
remains a subject of ongoing debate in pediatric
orthopedics, influenced by factors such as fracture
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type, displacement, and associated complications.
[4] Closed reduction, often coupled with
immobilization in a cast, aims to restore alignment
and maintain stability through non-invasive means.
This approach is favored in minimally displaced
fractures or cases where early mobilization is
feasible without compromising alignment. [5,6]
Conversely, displaced or unstable fractures
frequently require more robust stabilization,
prompting consideration of surgical interventions
like K-wire fixation to achieve anatomical reduction
and prevent further displacement. The clinical
importance of optimal management strategies for
supracondylar fractures lies in minimizing
associated complications and promoting favorable
long-term outcomes. Complications such as
neurovascular injury, compartment syndrome, and
malunion can significantly impact functional
recovery and limb function in pediatric patients.
Thus, selecting the most appropriate treatment
modality—whether conservative or surgical—is
crucial in mitigating risks and ensuring optimal
recovery. Closed Reduction and Casting: This
conservative approach involves manipulation of the
fractured bone fragments under anesthesia followed
by immobilization in a cast. It is typically reserved
for minimally displaced fractures or cases where
stability can be adequately maintained without
surgical intervention. [7] Successful outcomes
depend on accurate reduction and careful monitoring
to prevent loss of alignment during the healing
process. K-wire Fixation: Percutaneous pinning
with K-wires is a widely accepted surgical technique
for managing displaced or unstable supracondylar
fractures. This method allows for precise reduction
of the fracture fragments under fluoroscopic
guidance and stabilization with K-wires inserted
across the fracture site. [8] The advantages include
improved alignment, reduced risk of malunion, and
earlier mobilization compared to conservative
approaches. The selection of treatment for pediatric
supracondylar fractures should be guided by several
clinical considerations, including fracture type,
degree of displacement, patient age, and surgeon
expertise. While closed reduction offers a less
invasive option with potential for satisfactory
outcomes in selected cases, K-wire fixation provides
a more definitive method of stabilization,
particularly in complex or severely displaced
fractures. Controversies persist regarding the
optimal timing of intervention, the role of
postoperative  immobilization, and long-term
functional outcomes following either approach.
[9,10]
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Material and Methods

This study was conducted in the department of
Orthopaedics, NMCH, Patna, Bihar, India for six
months Children with Type II and Type III fresh
supracondylar fracture of humerus aged between 3-
13 years. Patients with Type II and III supracondylar
fractures.

Total 30 children with Type II and III of
supracondylar fracture of humerus were estimated.:
All cases of Type II and III supracondylar fractures
of humerus were selected for the study. Clinical
history was taken from patients or their relatives
regarding onset and duration of injury, with
particular emphasis on the distal neurovascular
status. Radiographic Investigations: The patients
radiograph was taken in Antero-posterior and lateral
views and the reduction was assessed. While taking
the lateral views, special attention was given to
rotate the X-ray tube rather than rotating the arm.
The assessment of reduction was done clinically by
assessing the extent of flexion and by assessing the
carrying angle prior to flexion of the elbow.
Radiological assessment of reduction was done by
calculation of Baumann's angle. All cases of Type II
and Type III according to Gartland’s classification
of supracondylar fractures of humerus were included
in this study.

Patients aged >13 years, Patients medically unfit for

surgery and Patients refused to give written consent
were excluded from the study. In this study, we
reviewed all the patients to identify the demographic
data (age, gender, mechanism of injury), site of
injury, type of fracture, postoperative complications
(pin tract infection, nerve palsy) and parents’
satisfaction. Functional and cosmetic outcomes were
assessed at the final follow-up examinations based
on the Flynn’s criteria which evaluate loss of
motion, carrying angle and malalignment.

Statistical Analysis was done by using SPSS 19.0
software.

Results

A total of 30 children were included the present
study. All the children were aged between 3 to 13
years. The commonest age group observed in our
study was 7-10 years accounts for 19 (63.3%)
patients followed by 11-13 years constituted 7
(23.3%) and 3-6 years involving 4 (13.3%) patients.
Table 1 shows the age distribution of our study
subjects.

Table 1: Age Distribution

Age Group Frequency Percentage
3-6 4 13.3
7-10 19 63.3
11-13 7 23.3
Total 30 100
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Majority of the patients among our study subjects were male i.e. 23 (76.7%) were male and 7 (23.3%) were female.
Sex distribution of our study participants is tabulated in Table 2

Table 2: Sex Distribution

Sex Frequency Percentage
Male 23 76.7
Female 7 233
Total 30 100

Table 3 shows distribution of study subjects according to the side of fracture. It is evident from the above table
that in our study there is a predominance of left sided fracture as it accounts for 63.3% (19) patients compared to
36.7% (11) patients who had right sided fracture.

Table 3: Side of Fracture

Side Frequency Percentage
Left 19 63.3

Right 11 36.7

Total 30 100

Based on Gartland’s classification, 22 (73.3%) patients had Type III and 8 (26.7%) patients had Type II fracture

in our study. Distribution of study participants according to the type of fracture based on Gartland’s classification
is mentioned in Table 4.

Table 4: Type of Fracture according to Gartland’s Classification

Type of Fracture Frequency Percentage
Type 11 8 26.7
Type III 22 73.3
Total 30 100

Type of displacement among the study participants who had Type III fracture based on Gartland’s classification
is mentioned in Table 5. The above table shows that maximum 77.3% (17) patients had posteromedial
displacement followed by 16.6% (3) patients had posterolateral displacement and 9.1% (2) patients had flexion
type of displacement.

Table 5: Type of Displacement (n=22)

Type of Displacement Frequency Percentage
Posteromedial 17 773
Posterolateral 3 13.6
Flexion 2 9.1

Total 22 100

Most of the study subjects had a value of 71-75° or 13 (43.3%), followed by 65-70°accounts for 23.3% (7) patients,
76- 80° involving 16.7% (5) patients, >80° constituted 10% (3) patients and 2 patients (6.7%) had a value less
than 65°. The average value was 73.2 +4.88°. Data is tabulated in Table 6.

Table 6: Distribution of Study Subjects according to Baumann’s Angle Size

Baumann’s Angle (degrees) Frequency Percentage

<65° 2 6.7

65°-70° 7 233

71°-75° 13 43.3

76°-80° 5 16.7

>80° 3 10.0

Total 30 100
The humerotrochlear angle was measured on lateral the range of 36-40°, followed by 26-30° and >40°
image and passing of the anterior humeral line involving 6 (20%) patients each; lower than 25° and
through capitulum. Mean humerotrochlear angle 31-35° value was observed in 4 (13.3%) patients
observed was 34.1 £6.38°. The largest number of each. Data is tabulated in Table 7.

study subjects were 10 (33.3%) who had a value in
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Table 7: Distribution of Study Subjects according to Humerotrochlear Angle

Humerotrochlear Angle (degrees) Frequency Percentage
<25° 4 13.3
26°-30° 6 20.0
31°-35° 4 13.3
36°-40° 10 333

>4(0° 6 20.0

Total 30 100

Anterior humeral line normally passes through the
middle third of the capitulum. In our study, in the
majority of patients i.e. 14 (46.7%) had anterior
humeral line passing through the anterior third of
capitulum followed by 7 (23.3%) had anterior

humeral line passes infront of the anterior third, 6
(20%) had anterior humeral line passes through
middle third and the least 3 (10%) had humeral line
passed through the last third of the capitulum. Data
is tabulated in Table 8.

Table 8: Distribution of Study Subjects according to passage of the Frontal Humeral Line through

Capitulum
Frontal humeral line Frequency Percentage
Passes in front of the anterior third 7 23.3
Passes through anterior third 14 46.7
Passes through middle third 6 20.0
Passes through posterior third 3 10.0
Total 30 100

Distribution of study subjects according to the type
of fracture and pinning method is mentioned in
Table 9. Out of 22 patients who had Grade III
fracture, 15 (50%) underwent criss-cross 2 K-wire
fixation and 7 (23.3%) underwent lateral 2 K-wire

fixation. In our study 8 patients had Grade II fracture
among them 6 (20%) underwent criss-cross 2 K-
wire fixation and 2 (6.7%) underwent lateral 2 K-
wire fixation.

Table 9: Pinning Method

Pinning Method Type 11 Type 111

Frequency Percentage Frequency Percentage
Criss-cross 2 K-wire 6 20.0 15 50.0
Lateral 2 K-wire 2 6.7 7 233
Total 8 26.7 22 73.3

The normal range of motion of the elbow is defined
as flexion of 140 degree to 150 degree with
extension to 0 degree or even slight hyperextension.
All the patients except 2 achieved satisfactory
outcomes in terms of cosmetic and functional
aspects according to Flynn’s criteria. In terms of
cosmetic factor 22 (73.3%) achieved excellent
outcomes, 4 (13.3%) achieved good outcomes, 3

Table 10: Final Outcome based on Fl

(10%) patients achieved fair outcomes and only 1
(3.3%) patient achieved poor or unsatisfactory
outcome. In terms of functional factor 21 (70%)
achieved excellent outcomes followed by 5 (16.7%)
achieved good outcomes, 3 (10%) achieved fair
outcome and 1 (3.3%) unsatisfactory or poor
outcomes. The final outcome of the present study
based on Flynn’s criteria is mentioned in Table 10.

nn’s Criteria

Final Result Cosmetic Factor: Loss of carrying Angle | Functional Factor: Loss of Motion
Degrees (0) | Frequency | Percentage | Degrees (0) | Frequency | Percentage

Satisfactory 0°-5° 22 73.3 0°-5° 21 70.0
Excellent
Good 6°-10° 4 133 6°-10° 5 16.7
Fair 11°-15° 10.0 11°-15° 10.0
Unsatisfactory >15° 1 33 >15° 1 33

Poor

Table 11 shows the postoperative complications observed among the study subjects. Majority of them i.e. 26
(86.7%) had no complication. Pin site infection was observed in 2 (6.7%) patients and over granulation and gun-
stroke deformity was observed in 1 (3.3%) patient each.
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Table 11: Postoperative Complications

Post operative Complication Frequency Percentage (%)
No Complication 26 86.7
Pin Site Infection 2 6.7
Over Granulation 1 33
Gun-stock deformity 1 3.3
Total 30 100
Discussion fracture, 15 (50%) underwent crisscross 2 K-wire

Success of treatment of supracondylar fracture of
humerus in paediatric age group depends on
achieving and maintaining good, acceptable
reduction with clinical and radiographic union and
absence of complications. In this prospective-
retrospective type of study we focused on Type II
and III fracture according to Gartland’s
classification. The present study was conducted on
30 children presented with supracondylar fracture of
humerus and underwent closed reduction and K-
wire fixation. The outcome was measured according
to Flynn’s criteria. The results of closed reduction
and K-wire fixation were assessed among these 30
children under the following headings: Age
Incidence: In the present study age range of the study
participants varied from 3-13 years with a mean age
of 8.3 years, which corresponded to other studies
with a mean age of 6 to 8.9 years. [10] Previous
studies reported the supracondylar fractures also
occurred most frequently in children between 5 and
10 years of age. In the study conducted by Sakthivel
RN et al., the average age was 7.86 years, which is
similar to the average age of our study. [11] Similar
findings were also observed in a study by Prasad M
Gowda et al., where the average age of the study
subjects was 7 years. [' Kow RY et al., in their
series of 7 children found the mean age was 7.8
years. [13] Side of Injury: In our series
supracondylar fractures are common in non-
dominant side with an incidence of 63.3% (19)
which is comparable to Wilkins. [14] The other
series of study also mentioned below also show a
preponderance of left sided fractures. Flynn JC
reported 66.7% fractures occurring on the left side.
Type of Fracture and Displacement: In the present
study, based on the Gartlands classification, 8
(26.7%) patients had Type II fracture and 22
(73.3%) of them had Type III fracture. In the present
study, 28 (93.3%) were extension type and 2 (6.7%)
was flexion type. Out of the 22 (73.3 %) cases who
had Type III fracture, 77.3% (17) of them had
posteromedial, 16.6% (3) of them had posterolateral
displacement and 2 (6.7%) had flexion type of
displacement which was consistent with other
studies. Ahmed SMW et al. in his study observed out
of 20 cases, all the cases were of extension type with
either posteromedial or postero-lateral displacement
of distal fragment. [15] Pinning Method: In the
present study out of 22 patients who had Grade III
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fixation and 7 (23.3%) underwent lateral 2 K-wire
fixation. In our study 8 patients had Grade II fracture
among them 6 (20%) underwent criss-cross 2 Kwire
fixation and 2 (6.7%) underwent lateral 2 K-wire
fixation. Sakthivel RN et al.., found out of the 35
cases, 31 underwent criss cross k wire pinning, 4 of
them underwent lateral pinning. Of the 31 patients,
who had type III fracture, 4 of them underwent 2
Lateral K- wire pinning and 27 of them underwent
crossed K-wire crossed pinning configuration.
Crossed K-wire fixation is a well proven standard
procedure in the treatment of supracondylar
humerus fractures in children. [11] Weinberg et al.
showed in their biomechanical study that crossed K-
wires showed the highest stiffness and lowest loss of
reduction under cyclic loading. The external fixators
proved to be good alternatives. [16] In a study
Zionts et al. compared crossed Kwire technique with
lateral K-wire fixation alone. Greater stability was
achieved with the cross pinning technique. [17]
From the results of our study, we cannot state any
clear advantage for lateral technique alone because
of small number of study. Final Outcome: In the
present study, of the of the 35 cases, the clinical
outcome grading was measured as per the Flynn et
al.. [18] criteria for grading outcomes. In terms of
cosmetic factor 22 (73.3%) achieved excellent
outcomes, 4 (13.3%) achieved good outcomes, 3
(10%) patients achieved fair outcomes and only 1
(3.3%) patient achieved poor or unsatisfactory
outcome. In terms of functional factor 21 (70%)
achieved excellent outcomes followed by 5 (16.7%)
achieved good outcomes, 3 (10%) achieved fair
outcome and 1 (3.3%) unsatisfactory or poor
outcomes. Over all outcomes of the present study
shows 22 (73.3%) of the patients observed excellent
results and 4 (13.3%) of good results and 3 (10%) of
the patients observed Fair results that is 29 (96.6%)
of satisfactory results. Then 1(3.3%) patient
observed poor result that is unsatisfactory as per
Flynn et al. criteria. The Clinical outcome is
Compared between others study as given below.
Prieto C et al. compared results of this fracture
treated with Dunlop traction and with percutaneous
pinning. Cubitus varus incidence was 33% in
Dunlop traction group and 5% in percutaneous
pinning group. Final range of elbow motion was also
better in percutaneous pinning group. [19] Yaokreh
et al. observed that in paediatric extension-type
supracondylar fractures of elbow, out of 58 children,
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outcomes were satisfactory in 30 (90.9%) patients
treated with percutaneous pinning and in 23 (92%)
patients treated with open reduction and
crosswiring. latrogenic nerve injury was observed in
two (3.4%) patients. Cubitus varus occurred in two
(6.06%) patients after closed treatment and in one
(4%) patient after open treatment. [20]

Conclusion

The closed reduction and percutaneous pinning with
crossed krischner wires in the treatment of
supracondylar fractures of humerus in pediatric age
group is the biomechanically stable and effective.
We observed that closed reduction and K-wire
fixation is a simple, cheap and effective method of
treatment of displaced supracondylar fractures (type
II and type III) humerus in paediatric age group with
relatively fewer complications. The introduction of
K-wire fixation with closed reduction provides a
promising alternative method for the treatment of
this type of fracture. This study demonstrates that it
has satisfactory cosmetic and functional outcomes
based on Flynn’s criteria with no increased risk of
complications compared
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