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INTRODUCTION 

Fractures of the lateral humeral condyle are common 

childhood injuries encountered in ortho practice typically 

caused by a fall onto an extended arm with a varus force.1 

Un displaced fractures may be treated conservatively with 

casting, but displaced fractures have a high incidence of 

non-union, and fractures with more than 2 mm of 

displacement require operative fixation.2-5 Different 

methods of fixation have been described; the most widely 

accepted method is open reduction and fixation with 

smooth k-wires.2,4,6,10,11  

K-wires may be buried beneath the skin or inserted through 

the skin with the wire ends exposed and the literature on 

the better of the two is still debatable.12-14 By their very 

nature, exposed wires provide a potential portal for 

infection into the skin and deeper structures. Superficial 

infections may be treated with a short course of oral 

antibiotics, but deep infections (septic 

arthritis/osteomyelitis) may require surgical debridement 

and a prolonged course of intravenous antibiotics. 

Reducing the time to removal of exposed k-wires may 

reduce the risk of infection, but a short duration of fixation 

may not provide adequate time for secure union to occur.15 

In contrast, buried wires do not provide an entry point for 

infection, and wires may be left in situ for extended periods 

until union can be clearly demonstrated radiographically.  

The objective of the current study was to compare the 

superficial and deep infection rate between exposed and 

buried K-wires treatment options and to compare the two 

groups for variables such as postoperative fracture 

reduction, time to fracture union, elbow range of motion 

(ROM) and carrying angle, postoperative complications 

such as infection, non-union, and elbow stiffness. 

ABSTRACT 

 

Background: Fractures of the lateral condyle of the humerus in children are common injuries. If displaced or unstable 

they may require surgical reduction and fixation with Kirschner wires (K-wires). These may be passed through the skin 

and left exposed or buried subcutaneously. 

Methods: A prospective study was carried out in department of orthopaedics at my college from January 2019 to March 

2020.  A total number of 37 subjects were included in the study. 

Results: Patients were followed for a period of 3 months and results were drawn on basis of union, infection, carrying 

angle at the elbow, and range of motion (ROM) which was assessed by clinico-radiological means. 

Conclusions: Buried wire group has shown better union rate than exposed group, wires could be removed under local 

anaesthesia thereby avoiding any major procedure and also the risk of infection is low making this a better option than 

the exposed cohort. 
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METHODS 

This is a prospective study done in department of 

orthopaedics, government medical college and hospital, 

Jammu from January 2019 to March 2020.  

Inclusion criteria included all children with displaced 

lateral condylar fractures of distal humerus presenting 

within a week. 

Exclusion criteria excluded open fractures, pathological 

fractures, delayed presentation (>7 days), un displaced 

fractures. 

Plain radiographs anteroposterior and lateral view of the 

injured elbow were taken. Fractures were classified as per 

Milch and Jakob classification system and those that were 

displaced were subjected to open reduction and k-wire 

fixation. The k-wires were buried or left exposed as per 

preoperative categorization and the preference of the 

operating surgeon. 

 

Figure 1: (A, B and C) A child who sustained fracture 

of lateral condyle of distal humerus managed by 

buried k-wire fixation. 

In our study, in 20 out of 37 subjects the k-wire was buried 

(group-1) while in other 17 the k-wire was left exposed 

(group-2). Standard antibiotic protocol of preoperative 

intravenous injection of 3rd-generation cephalosporin and 

aminoglycoside was given 30 min before surgical incision, 

followed by 48 h of same intravenous antibiotic therapy. 

Postoperative above elbow plaster of Paris slab 

immobilization was given in all cases and was continued 

for 6 weeks. X-ray was done on the first postoperative day 

to assess the fracture reduction, wire placement, and 

configuration. Fracture reduction was assessed by using 

Baumann’s angle. The patients were discharged on 3rd 

postoperative day. Subsequently the patients were 

followed on 7th day, 14th day, 6 weeks, and 3 months. At 

7th day follow-up, patients were reviewed for wound 

inspection. Suture removal and repeat wound inspection 

were done at 2 weeks. At 6 weeks follow-up, slab 

radiograph was done to assess fracture reduction, union, 

and/or radiological signs of osteomyelitis, if any. 

Superficial infection was managed by short course of oral 

antibiotics. We tended to remove wire at 6 weeks in both 

groups. In our study we removed buried wires under local 

anaesthesia in outpatient setting. At 3 months follow-up, 

the following parameters were assessed clinico-

radiologically; status of fracture reduction, status of union, 

any evidence of osteomyelitis, carrying angle at the elbow, 

and elbow ROM. 

 

Figure 2: (A, B and C) A child with lateral condyle 

fracture of distal humerus who has been managed by 

exposed k-wire fixation. 

Data was collected and analysed with help of IBM SPSS 

software (version 20.0). P values <0.05 are considered to 

be statistically significant. 

The study was approved by the institutional ethics 

committee. 

RESULTS 

Out of 37 patients 25 were males and 12 were females. 

Mean age was 6.78±2.47 years and the most common 
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mechanism of injury was falling while playing. Both 

groups were compared in terms of outcome on basis of 

Baumann’s angle, time to union, range of motion, carrying 

angle, infection. 

Table 1: Comparison between outcome of two groups 

on basis of various characteristics. 

Characteristic Group-1 Group-2 P  

Infection 0 3 0.06 

Baumann’s 

angle at 3rd 

month (°) 

72±9.67 69±8.25 0.78 

Time to union 5.16±0.51 5.5±0.34 0.037 

Elbow flexion 

(°) 
134.76±3.90 

134.04±5.3

7 
0.590 

Extensor lag 

elbow (°) 
3.44±7.39 3.89±6.54 0.67 

Lateral 

condylar 

overgrowth 

2 3 0.08 

Carrying angle 

(°) 
6.98±5.43 4.68±2.48 0.12 

The mean Baumann’s angle in group 1 patients at 3 months 

follow up was 72±9.67 and in group 2 patients was 

69±8.25. The p value was insignificant. The elbow flexion 

in group 1 and 2 patients was 134.76±3.90 and 

134.04±5.37 respectively.2 and 3 cases of lateral condylar 

overgrowth were observed in 1st and 2nd group 

respectively. The extensor lag and carrying angle was also 

measured at 3 months for comparison however the values 

were found to be insignificant, hence no difference on the 

above variable/characteristic was seen on account of 

leaving wires exposed or burying them. 

As for time to union was concerned the average time to 

union was 5.16±0.51 weeks in group 1 patients and 

5.5±0.34 weeks in group 2 patients. The difference was 

found to be statically significant (p=0.037). Two patients 

in group 2 had not shown in radiographs had not shown 

union at 6 weeks follow up radiograph and therefore wires 

were removed at a later time than usual in these two cases. 

The reason for this may be sighted as regarding the 

adequacy of fixation of exposed wires. Buried wires are 

bent close to the bone, and the bend in the wire prevents 

the fracture fragment sliding along the wire and displacing 

while in exposed wires bent is at a distance from the bone 

which may cause sliding of bone fragment, also 

displacement of wires during ASD and suture removal 

may alter the compression achieved at the site of fracture 

specially if being done by some untrained person at some 

periphery(a common scenario for most patients from far 

off places who wish to get dressing and suture removal 

done in their own local area). However, both these patients 

had normal clinico-radiological characteristics at 3 months 

follow-up.  

We encountered three cases of infection in exposed group 

and none in buried group. There was no case of any skin 

related complication in buried group. All three infections 

in exposed group were superficial which were cleared by 

oral antibiotics and adequate pin site hygiene. 

DISCUSSION 

There is a paucity in literature comparing outcome in 

exposed versus buried K-wires fixation in lateral condyle 

fractures. In our study males (68%) had higher percentage 

than females (32%) with fall while playing being the most 

common mechanism. 

Infection rate was more in superficial group than in deep 

group and this corresponds to the study done by Launay et 

al.12 However, Ormsby and Siow et al noted lower 

infection rates in exposed cohort, this however may be 

attributed to technique and antibiotic prophylaxis and also 

non-randomized nature of the sudy.16,17 

The wires were removed uniformly at 6 weeks except for 

two cases where they were removed later. Thomas et al18 

advocated 3 weeks of k-wire stabilization and began elbow 

mobilization after the elapse of this period. They reported 

one case of delayed union in a patient whose k-wires were 

removed at 19 days. So, in our study, early removal of k-

wires before 6 weeks was not done in any patient. 

Radiologically, lateral condyle overgrowth was seen in 11 

cases in Group-1 and 12 cases in Group-2 with no 

statistically significant difference. It did not produce any 

substantial functional problems with elbow motion. This 

complication was reported by Launay and Chan et al and 

they showed high rate of lateral condyle overgrowth in 

exposed as compared to buried.12,17 Launay et al believed 

that prolonged postoperative immobilization seems to 

contribute to the formation of lateral condyle overgrowth 

and occurred significantly with postoperative 

immobilization for 6 weeks compared immobilization for 

<6 weeks (78.0 vs. 42.9%, respectively).12 However, this 

reason seems inappropriate for our study as 

immobilization period was same for both groups. 

Time to union was different in both groups and was found 

to be statically significant. Two patients of exposed group 

had wires removed at around 7 weeks, one was Jakob type 

2 and other was type 3. Many studies have documented 

earlier union with buried group, however, recently studies 

have shown exposed wires to be as good as buried as far 

as union is concerned, also keeping in mind the additional 

procedure that is required to remove the buried wires. But 

we in our study in all our subjects were able to remove 

wires under local anaesthesia. Also, if proper limb 

elevation is maintained both pre as well as post op the 

chances of infection or skin problems with buried group is 

almost null. 

In both groups the outcome in terms of Baumann’s angle 

and carrying angle at 3 months follow up to be statically 

insignificant. Chan and Siow17 observed similar results in 

72 cases. Launay et al reported loss of flexion ranges from 
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0° to 25°, loss of extension ranges from 0° to 30°.12 Elbow 

ROM was fairly preserved in all cases in our study. 

CONCLUSION 

Both techniques have their merits and de-merits. However, 

buried wire group have shown better union rate than 

exposed group, wires could be removed under local 

anaesthesia thereby avoiding any major procedure and also 

the risk of infection is low making this a better option than 

the exposed cohort. 
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