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Decision to treat operatively depends on the quality of  
reduction, ability to maintain reduction, the degree of  
displacement, and fracture stability.

Many methods have been proposed for the treatment of  
supracondylar fractures of  humerus in children:
1. Manipulative reduction and immobilization in a plaster 

cast with elbow fl exed,
2. Axial skeletal traction on the ulna with the elbow fl exed,
3. Dunlop’s skin traction,
4. Closed reduction and percutaneous pinning and
5. Open reduction and internal fi xation.2

Immobilization in a cast is generally accepted as the 
standard treatment for non-displaced fractures, but there is 
controversy as to the best treatment for displaced fractures.3 
The routine non-operative management of  type II and III 
supracondylar fracture of  humerus with plaster cast after 

INTRODUCTION

Supracondylar fractures of  the humerus are the most 
common type of  elbow fractures in children, accounting 
for 50-70% of  all fractures about the elbow.

It is estimated that the extension-type represents 
approximately 96-98% of  all pediatric supracondylar 
fractures of  the humerus, whereas the flexion-type 
represents approximately 2-4%.1
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Abstract

Introduction: Displaced supracondylar fractures of humerus are one of the most common fractures in pediatric age 
group with preferred treatment being close reduction with percutaneous K-wire fi xation. This study compares whether 
lateral pin construct alone can provide same stability like cross (medial and lateral) pin fi xation, and prevent iatrogenic 
ulnar nerve injury.

Materials and Methods: We evaluated 30 cases of supracondylar fractures of the humerus in children in which 15 were of 
lateral and 15 of cross pinning group from January 2014 to June 2015 with minimum 4 months follow-up period. Mean age was 
7.3 years for both lateral and cross pinning group. We studied the surgical complications in both groups and also compared 
functional and radiological result of both groups.

Results: Patients were assessed by Flynn’s criteria. Results were excellent in 66.7% and good in 33.3% of cross pinning group 
and for lateral pinning group, excellent in 73.3% and good in 26.6% cases which were not statistically signifi cant (P = 0.69).

Conclusion: With the use of the specifi c techniques employed in this study, both lateral entry pin fi xation and medial and 
lateral entry pin fi xation are effective in the treatment of completely displaced (type III) extension supracondylar fractures of 
the humerus in children.
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closed reduction has reportedly been associated with 
a greater incidence of  failure to obtain and maintain 
the fracture reduction and subsequent complication of  
malunion which led to the evolution of  current techniques 
of  percutaneous pinning.4

We conducted a study with the purpose to assess and 
compare the results of  two methods of  pinning - crossed 
pinning and lateral pinning - presently followed in the 
management of  these diffi cult fractures.

MATERIALS AND METHODS

This study was conducted in Department of  Orthopaedics at 
Shri Ram Murti Institute of  Medical Sciences, Bareilly, Uttar 
Pradesh, India from January 2014 to June 2015. Institutional 
board reviews was done and permission obtained.

Inclusion Criteria
1. Age between 3 and 12 years and presenting within 

2 weeks of  injury
2. Closed fractures
3. Type II and III supracondylar fracture as per Gartland’s 

Classifi cation.

Exclusion Criteria
1. Open fractures
2. Floating elbow
3. Previous fracture in the same elbow.

In this study, supracondylar fracture of  humerus was 
classifi ed according to Gartland’s classifi cation.5
Type I: Undisplaced supracondylar fracture of  the 

humerus
Type II: Displaced supracondylar fracture with intact 

posterior cortex
Type III:  Displaced supracondylar fracture with no cortical 

contact
a. Posteromedial
b. Posterolateral.

A total of  30 patients were included with 15 in lateral 
pinning group and 15 in cross pinning group in the study. 
All patients underwent routine pre-operative investigations 
as required.

Technique
Immediately after the patient’s arrival to the hospital 
a detailed clinical examination including a thorough 
neurovascular assessment was carried out. Standard 
anteroposterior and lateral radiographs of  the involved 
elbow were taken, and the fracture type was noted. The 
cases were treated on an emergency basis with closed 
reduction and percutaneous pinning, under the guidance 

of  C-arm image intensifi er.

General anesthesia was employed for all cases. The patient 
was positioned supine on the operating table with affected 
limb being placed on a side table or over the sterile 
draped C-arm image intensifi er. Then, a step-wise closed 
manipulation was performed. Assessment of  reduction was 
done under image intensifi er by taking anteroposterior and 
lateral views; lateral view was taken by external rotation of  
shoulder. Maintenance of  reduction was achieved by passing 
two crossed K-wires from both the medial and the lateral 
epicondyles (cross pinning) or by passing two K-wires from 
the lateral condyle in a divergent fashion (lateral pinning).

When crossed pinning was employed, the lateral pin 
was inserted fi rst so that the medial pin can be placed 
with the elbow in less flexion to avoid ulnar nerve 
injury. Once the pins were in place, the elbow was 
extended and the adequacy of  reduction was assessed 
with anteriorposterior and lateral images. After leaving 
about 1 cm of  the pins outside the skin, pins were bent 
and cut off  and well-padded posterior above elbow 
slab was applied with elbow fl exed to 90° or less as 
tolerated. Immediately in the post-operative period, the 
neurovascular status of  the limb was assessed.

On 3rd/4th post-operative day slab was removed. The limb 
and wound and position of  pins were inspected and a 
new well-fi tted splint was reapplied. At 4 weeks, slab and 
pins were removed, and range of  motion exercises were 
started in consultation with physiotherapist. Thereafter, 
the patient was regularly followed up at weekly interval of  
2 weeks, 4 weeks, 6 weeks, monthly interval of  4 months, 
6 months, 8 months, 10 months, and 12 months. At each 
review, patients were assessed clinically and radiologically. 
Finally, the functional outcome was assessed by Flynn’s 
criteria (Table 1). The results were graded as excellent, 
good, fair or poor according to the range of  motion and 
loss of  carrying angle.

OBSERVATIONS AND RESULTS

The average age was 7.3 years (range 3-12 years) with a 
peak incidence in 5-8 years. Left side involvement was 

Table 1: Flynn’s criteria
Results Rating Cosmetic factor: 

Carry ing
angle loss (°)

Functional factor: 
Motion loss (°)

Satisfactory Excellent 0-5 0-5
Good 6-10 6-10
Fair 11-15 11-15

Unsatisfactory Poor >15 >15
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more as compared to right side. The most common 
mechanism of  injury was fall on outstretched hand 
(96%). Posterio-medial displacement (51.9%) of  distal 
fragment was more common. The average hospital 
stay for patients was 4.6 days. The average follow-up 
duration for patients was of  10.5 months.

The average time for radiological union was 7 weeks. The 
difference of  Baumann’s angle between affected and 
unaffected fi nal follow-up X-ray was due to improper 
reduction as well as secondary displacement. The maximum 
number of  cases with loss of  Baumann’s angle of  5° was 
40% in lateral pinning cases and 33% in cross pinning 
cases. The loss of  Baumann’s angle is due to secondary 
displacement with a maximum number of  cases with loss 
of  Baumann’s angle of  2° was 46.7% in lateral pinning and 
26.7% in cross pinning cases.

The average loss of  carrying angle was 2.3° in lateral 
pinning group and 1.9° in cross pinning group which was 
statistically signifi cant. The signifi cantly higher change 
in carrying angle in lateral pinning group may be related 
to comparatively less stable construct with 2 lateral pins 
compared to 2 cross pins.

The average loss of  range of  motion was 4.86° in cross 
pinning group and 4.93° in lateral pinning group which 
was not statistically signifi cant. Functional outcome in 
terms of  Flynn’s criteria was excellent in 66.7% and good 
in 33.3% of  cross pinning group and for lateral pinning 
group, excellent in 73.3% and good in 26.6% cases which 
was not statistically signifi cant (0.69), but lateral pinning 
group defi nitely had higher number of  excellent results 
(73.3%) as compared to cross pinning group (66.7%).

In terms of  complications, pin tract infection was observed 
in 3 cases (10%). Temporary iatrogenic ulnar nerve injury 
was seen only in 1 case out of  13 and that too in the cross 
pinning group (Figures 1-4).

DISCUSSION

Supracondylar fractures of  the humerus are the most 
common type of  elbow fractures in children. It is a fracture 
that occurs at supracondylar area or metaphysis of  distal 
humerus.5 Close reduction followed by two percutaneous 
Kirschner’s wire fi xation for supracondylar fracture of  
humerus in children offers simple, safe and affordable 
treatment option. Two confi guration of  placement of  
K-wires exists. One is lateral pinning and the other is 
cross pinning. Lots of  controversies exist in orthopedics 
literature regarding the best modality of  pin confi guration.

Keeping these controversies in mind, we conducted a study 
comparing above two modalities of  pin confi guration 
in the management of  displaced, closed supracondylar 
fracture of  humerus in children. In this study, 30 children 
with type II and III supracondylar fractures of  humerus 
who were treated with close reduction and percutaneous 
pinning (cross or lateral pinning) method were evaluated 
and compared according to fi xed preset criteria.

In this study, the average age for supracondylar fracture 
of  the humerus was 7.3 years (range 3-12 years) with 
apeak incidence in 5-8 years. The average incidence in 
other series, i.e., 7.0 in Ramsey and Griz,6 6.4 in Nacht 
et al.7 The incidence in male children was 83% and 17% in 
females. The male predominance was also noted in series 
of  Fowles and Kassab8 (89%) Nacht et al.7 (50%). Left sided 
supracondylar fracture of  humerus has outnumbered right 
sided fracture in this study.

Other studies in which left side was commonly involved 
are Fowles and Kassab8 (57%), Nacht et al.7 (55%). The 
common mechanism of  injury in our series was fall on an 
outstretched hand (96%) which is same as that in series by 
Mostafavi and Spero.9 and Bhuyan10 In our series, there was 
51.9% incidence of  posterior-medial and 48.1% incidence 
of  posterior-lateral displacements. The other series also 

Figure 1: Lateral pinning

Figure 2: Cross pinning
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showed a higher rate of  posterior-medial displacement: 
Aronson and Prager11 (75%), Pirone et al.12 (81%). The 
average hospital stay for a patient in our study was 4.6 days 
(range 2-6 days). The average hospital stay in other series 
were 3.4 days by Aronson and Prager,11 4.2 days by Nacht 
et al.7

The follow-up period for cases in our study ranged from 
4 to 12 months with an average follow-up duration of  
10.5 months. The average follow-up in other series were 
8.93 in Foead et al.13 and 7.4 in Zamzam and Bakarman14 
which are comparable and in series by Aronson and 
Prager.11 was 17.2 months and Bhuyan10 was 4.6 years which 
are at high range and are not comparable.

In our study, the average radiological union was seen in 
7 weeks ranging from 6 to 9 weeks. The average radiological 
union seen in other series were 7.6 weeks by Sudheendra 

et al.,15 6 weeks by Rijal and Pandey16 which are comparable 
to our study.

Functional outcome following the two types of  pinning 
was evaluated according to Flynn’s criteria. Sudheendra 
et al.15 in their study noted 82% excellent results and 18% 
good results in cross pinning case and 71% excellent results 
and 29% good results in lateral pinning case. Ariño et al.17 
in their study noted 69.3% excellent, 15.3% good, 14.8% 
fair and 0.5% bad results with lateral pinning. Raffi c et al.18 
in their study found 72% excellent results and 28% good 
results with lateral pinning.

In our series, the functional outcome following cross 
pinning was excellent in 66.7% and good in 33.3% of  
cases, and lateral pinning showed 73.3% excellent and 
26.6% good results with no poor results. The difference 
in functional outcome between the two groups was not 

Figure 3: (a) Lateral pinning - pre-operative X-ray. (b) Immediate - post-operative X-ray. (c) At 4 weeks follow-up. (d) Final follow-up. 
(e) Clinical pictures (lateral pinning) - fl exion. (f) Extension. (g) Pronation. (h) Supination

Figure 4: (a) Cross pinning - pre-operative X-ray. (b) Immediate - post-operative X-ray. (c) At 4 weeks follow-up. (d) Final follow-up. 
(e) Clinical pictures (cross pinning) - fl exion. (f) Extension. (g) Pronation. (h) Supination
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statistically signifi cant (0.69). Pin tract infection occurred 
in 3 patients in our series (10%). In the series by Mostafavi 
and Spero,10 the incidence of  pin tract infection was (5%) 
and (1%) in Pirone et al.12 which was found less compared 
to our studies.

CONCLUSION

We conclude that although fi xation of  supracondylar 
humerus fracture of  Gartland type II and III can be 
done by both ways either cross or lateral pinning but in 
view of  ulnar nerve injury and extension lag which is 
more commonly associated with cross pinning, lateral 
pinning is comparatively safe and reliable for both types 
of  supracondylar fractures of  humerus in children. Hence, 
in our study, we found lateral pinning and cross pinning 
equally good in terms of  safety and effi cacy.
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