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ABSTRACT 

Introduction: Closed reduction of supracondylar humerus fractures with K-wires has become the 

standard line of management with different opinions regarding the technique that is utilized. 

Aim: To compare the functional and radiological outcomes of lateral and cross pinning technique in 

supracondylar fractures of humerus in children. 

Materials and Methods: A prospective study with 57 cases of displaced fracture supracondylar 

humerus, treated by lateral (Group A n=28) and cross pinning (Group B n=29), was conducted 

between May 2013 and May 2015. Independent sample student’s t-test was done to assess the 

parameters like age, follow-up and duration of surgery. The results were expressed as mean with 

standard deviation and p<0.05 was considered as statistically significant. 

Results: As per the Gartland classification system, 46 (80.7%) patients had Type IIIA and 11 

(19.2%) patients had Type IIIB fracture. The average surgical time was 28.3±1.6 minutes in Group 

A and 30±3.6 minutes in Group B (p=0.02). About, 3.5% patients in Group A had pin loosening. As 

per the Flynn criteria, 78.6% in Group A and 79.3% in Group B had excellent results. 

Conclusion: No significant difference in terms of functional and radiological outcome was 

observed between both the techniques. Thus, both the techniques have equal results. 
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INTRODUCTION  

upracondylar fractures of the humerus 

are the most common elbow injuries in 

children and make up approximately 60% 

of all elbow injuries in the first decade of 

life 
[1]

. These injuries can be one of the 

most difficult to treat, owing to the 

presence of associated immediate and late 

complications like compartment syndrome, 

neurovascular damage, Volkman’s 

ischaemic contracture and malunion
[2-4]

. 

These injuries are broadly classified as 

extension and flexion type with the former 

being more common 
[5]

. Extension injuries 

are further sub classified as undisplaced 

fractures (Type I), partially displaced 

fractures with intact posterior hinge (Type 

II) and completely displaced fractures 

(Type III). It was Wilkins
 [6]

, who further 

classified Type III fractures on the basis of 

coronal displacement as Gartland IIIA- 

posteromedial and IIIB – posterolateral 

type respectively. 

While the general consensus for Type I 

and few Type II fractures has been closed 

reduction and cast application, type III 

fractures usually warrants closed reduction 

and pinning. Conservative treatment is 

associated with complications such as loss 

of reduction, compartment syndrome and 

malunion 
[7]

. The most common choice of 

pinning are either a medial or a lateral pin 

in a cross manner or two lateral pins 
[2,3]

. 

Cross pinning has proven to be superior to 

two lateral pinning with more stability 
[4,5]

. 

However, many surgeons have the opinion 

that this construct increases the rate of 

iatrogenic ulnar nerve injury by two to four 

times 
[8-11]

. 

The aim of the present study was to 

compare the functional and radiological 

outcomes of lateral and cross pinning 

technique in supracondylar fractures of the 

humerus in children. 

MATERIALS AND METHODS  

A prospective study comprising of 57 

cases of displaced fracture supracondylar 

humerus, treated by lateral and cross 

pinning, was conducted between May 2016 

and May 2018. The inclusion criteria was 

children with closed extension Type III of 

supracondylar fracture of humerus. Patients 

S 
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with Type I and Type II injuries, flexion 

type injuries, compound fractures and 

patients above the age of 13 years were 

excluded from the study. 

All the patients were randomly divided 

into two groups. The randomization 

process was done by the odd and even 

number technique in which the patients 

with even inpatient numbers were assigned 

in Group A while the odd inpatient number 

patients were allotted in Group B. Patients 

in whom lateral pinning was done were 

included in Group A (n=28), whereas 

patients with cross pinning were in Group 

B (n=29). 

All the necessary preoperative work-up 

was done in the form of thorough clinical 

and radiological examination. All the 

fractures were classified using the 

Gartland’s classification system. Well 

written informed consent was taken and 

Ethical Committee approval was obtained 

from all the patients enrolled in the study. 

Regular three weekly follow-ups were 

done till radiological union followed by 

long- term follow-up at one and two years 

respectively. The final results were 

analysed using the Flynn criteria 
[12].

 This 

criteria is divided into two components, the 

functional and the cosmetic component and 

both are further sub-divided as excellent, 

good, moderate and poor at an interval of 

five degrees. The functional component 

consists of measuring the arc of motion in 

sagittal plane which includes flexion and 

extension, whereas the cosmetic further 

measures the carrying angle which 

indicates the coronal movements at the 

elbow joint. Greater loss of movements in 

both, the sagittal as well as coronal plane 

indicates unsatisfactory outcome. 

 
FIG-1: Radiograph with lateral k-wire group A 

Operative technique 
Patients were kept in a supine position 

under general anaesthesia with the injured 

limb off the table for manipulation and for 

visualization under C-arm for closed 

reduction cast or pinning. All the fractures 

were reduced preoperatively by traction-

countertraction technique and keeping the 

elbow in hyperflexion with pronation at the 

forearm. Two 1.6 mm and 2 mm K-wires 

were used laterally or in the cross manner 

under C-arm guidance [Fig-1,2]. At the 

time of insertion of cross wires, a small 

incision was taken medially and the wire 

was inserted as anterior as possible with 

the elbow in some extension in order to 

avoid advert injury to the ulnar nerve. 

After satisfactory reduction, the fracture 

was held with the K-wires, the wires were 

bent and cut ends were inserted just 

beneath the skin. An above elbow splint 

was then applied at 90 degrees of flexion. 

Postoperative monitoring to assess the 

neurovascular status and wound dressing 

was done on post-operative day two 

following which all the patients were 

discharged. 
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FIG-2: Radiograph with cross k-wire group B 

STATISTICAL ANALYSIS  

Independent sample student’s t-test 

was done to assess the parameters like age, 

follow-up and duration of surgery. The 

results were expressed as mean with 

standard deviation and p < 0.05 was 

considered to be statistically significant. 

The analysis was done using the Epi-info 

software (Version 3.5.4) and Microsoft 

Excel 2013 (Microsoft Office version 

15.0). 

RESULTS  

The mean age of the patients in Group 

A was 7.20±2.21 years and 6.28±2.03 

years in Group B which was not 

statistically significant (p=0.1). There were 

21 (36.8%) females and 36 (63.2%) males 

in the present study. The left side was more 

commonly involved comprising 32 

(56.14%) patients. Among the 57 patients 

enrolled in the study, 46 (80.7%) had a fall 

while playing, 7 (12.2%) had road traffic 

accident whereas 4 (7.1%) had fallen from 

height. As per the Gartland classification 

system, 46 (80.7%) patients were Type 

IIIA and 11 (19.2%) patients had Type 

IIIB fracture. The average surgical time 

was 28.3±1.6 minutes in patients of Group 

A and 30±3.6 minutes in patients of Group 

B which was statistically significant 

(p=0.02). The average follow-up of the 

patients was 23.4±1.6 months in Group A 

and 22.7±0.4 months in Group B (p=0.33) 

[Table-3]. As per the Flynn criteria, 

22(78.6%) patients had excellent, 5(17.9%) 

patients had well and 1(3.5%) patient had 

an unsatisfactory cosmetic outcome in 

Group A. The functional factor in Group A 

was satisfactory in 27(96.4%) patients. 

Cosmetic factor was excellent in 23 

(79.3%) and good in 6 (20.6%) patients 

respectively in Group B. The functional 

factor was satisfactory in all the patients of 

Group B. 

 

 

 

 

 

 

 

 

 



Z.U.M.J.Vol. 24; No. 6  November .;2018                   Crossed Pinning Versus Two Lateral……. 
 

Alaa AM .; et al…                                                                                                                      - 470- 
 

Table -3:  Demographics and statistics.  Statistically Significant* 

Parameters GroupA n=28 (%) GroupB  n=29 

n=29 (%) 

 

p-value 
Age (years) 7.20±2.21 6.28±2.03 0.10 

Sex Male Female  

16 (57.1%) 

12 (42.8%) 

 

20 (68.9%) 

09 (31.1%) 

 

Side Left Right  

15 (53.6%) 

13 (46.4%) 

 

17 (58.6%) 

12 (41.4%) 

 

Mechanism of injury 

Playing 

Road Traffic Accident 

Fall from height 

 

22 (78.5%) 

04 (14.3%) 

02 (7.2%) 

 

24 (82.8%) 

03 (10.4%) 

02 (6.8%) 

 

type 

III A III B 

 

22 (78.5%) 

06 (21.5%) 

 

24 (82.7%) 

05 (17.3%) 

 

Follow-up  (in weeks) 23.4±1.6 22.7±0.4 0.33 

Duration of Surgery 

(in minutes) 

28.3±1.6m 

28.3±1.6 

30±3.6m 

30±3.6 

 

0.02* 

Complications 

Superficial Infection 

Ulnar Nerve Neuropraxia 

Pin Loosening 

 

1 (3.5%) 

-- 

1 (3.5%) 

 

1 (3.4%) 

2 (6.8%) 

-- 

 

 

DISCUSSION  

Supracondylar fracture of humerus has 

always been one of the most common and 

challenging fractures among the paediatric 

age groups. The main goal of the treatment 

is anatomical reduction and stable internal 

fixation. Thorough clinical examination is 

very crucial during the initial assessment 

of every patient. Closed reduction with K-

wires fixation has been the gold standard in 

the management of these injuries. K-wires 

have the advantage of ease of use, 

decreased cost and reduced hospitalization 

stay
 [13,14]

. 

The mean age of the patients in the 

present study was 7.20±2.21 years and 

6.28±2.03 in Group A and B respectively, 

which was comparable to other studies by 

Babal JC et al., and Khademolhosseini M 

et al., 
[15,16].

 Left sided and female gender 

predominance was also observed in the 

present study which was also seen by Barr 

LV et al., in their series of 159 patients 
[17]

. 

Ulnar nerve neuropraxia has been the 

major concern in patients where cross 

pinning configuration has been used. In a 

series of 375 patients by Lyons JP et al., 

they observed that 6% of the patients had 

an iatrogenic ulnar nerve palsy 

postoperatively 
[18].

 They also stated that 

these are usually neuropraxia which 

resolves almost completely in majority of 

the situations. There were 25 cases in 

Group B in the present study, who had 

ulnar nerve neuropraxia postoperatively 

and who recovered completely within three 

weeks of surgery. The incidence of 

neuropraxia can be reduced by keeping the 

elbow in 45-50 degrees of flexion rather 

than the usual hyperflexed position used 

while inserting the lateral pin. No pin 

removal was required in the present study 

for the neuropraxia. In all the patients 

where cross pinning was executed, a mini-

open approach was used, the ulnar nerve 

was palpated and the K-wire was 

introduced with the elbow in semi-

extended position. 

There was one patient in each group 

who had a superficial infection which 

resolved completely with oral antibiotics. 

No deep seated infection was observed in 
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the present study and no revision surgery 

was required for it. 

There was a statistically significant 

difference noted in the present study in 

terms of operative time with longer time 

required in patients of Group A. The same 

can be attributed to the fact that medial 

side required a mini-open approach which 

increases the overall operative duration. 

In the present study, no significant 

difference was observed in both the groups 

in terms of the techniques of K-wire 

insertion. Our results are comparable to the 

studies by Yen YM and Kocher MS and 

Reynolds RA et al., who found no 

significant difference in both the 

techniques 
[19,20]

. 

As per the Flynn scoring system, nearly 

80% of the patients in both the groups had 

excellent results which were comparable to 

the study by Vito P et al., who observed 

more than 90% excellent results 
[21]

. 

CONCLUSION  

Pinning for Type III supracondylar 

fractures of the humerus has proven to be a 

good option with excellent results. 

However, as far as the technique is 

concerned, we observed no significant 

difference in terms of cosmetic and 

functional outcome between both the 

techniques. 
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