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INTRODUCTION 

Lateral condylar humerus fractures (LCHFs) are the 

second most common type of distal humeral fractures in 

children, accounting for about 17% of pediatric distal 

humeral fractures.1,5,8,10,13 Song classification for lateral 

condyle fractures in one of the most recent classification 

systems that we use in our study (Figure 1).20 When these 

fractures are displaced by less than 2 mm, the traditional 

treatment is conservative vs closed reduction with 

percutaneous pinning (CRPP), as these fractures affect the 

joint surface.6,8,10,13 For fractures with displacements 

between 2 and 4 mm, CRPP is often recommended 

because it causes less disruption to surrounding tissues, 

carries a lower risk of complications like blood vessel 

damage, non-union, and osteonecrosis, and has the added 

benefits of shorter surgery times and less visible 

scar.1,2,12,14,19 

Open reduction and internal fixation (ORIF) remains the 

standard for fractures with displacements over 4 mm.2-4 

However, some studies, like those by Song, suggest that 
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CRPP can be effective even for fractures with more than 4 

mm of displacement, with a reported success rate of 75%.20 

Other research, such as that by Justus et al, also found 

CRPP to be beneficial in more severe cases, although some 

studies did not replicate these results.21  

Despite the potential benefits of CRPP, direct comparisons 

between CRPP and ORIF for fractures displaced by more 

than 2 mm are limited. Most existing research has focused 

on fractures with smaller displacements (2–4 mm), where 

no major differences in outcomes have been observed 

between the two approaches. This study aims to directly 

analyze the outcomes of CRPP and ORIF for fractures 

displaced by more than 2 mm in our institute.

 

Figure 1: Song classification of lateral condyle fracture in pediatrics.20 

METHODS 

This is a retrospective study of pediatric patients treated 

for LCHFs at our military hospitals including: King 

Husein Medical Hospital, Queen Alia Military Hospital, 

Prince Ali Hospital, and Prince Hashim Bin Abullah II 

Hospital between June 2018 and the end October 2023. 

Patient selection criteria included patients were under 14 

years old, had fresh closed fractures, and fractures 

displaced by more than 2 mm that required surgery. 

Patients with open fractures, fractures displaced by less 

than 2 mm, fractures with associated injuries, or 

incomplete data were excluded. The patients were divided 

into three groups - group 1: CRPP which were 102 cases, 

group 2: CRPP followed by ORIF if CRPP failed which 71 

cases, and group 3: immediately managed with ORIF were 

100 cases. 

Fractures were classified using the Song (Table 1) and 

Milch classifications (Figure 2).  

 

Figure 2: Milch classification for lateral epicondyle fractures in pediatrics.8 
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Surgical technique 

CRPP was initially attempted for fractures in groups 1 and 

2, following established protocols. If the fracture could not 

be adequately reduced (less than 2 mm of displacement), 

ORIF was performed. Group 3 patients underwent ORIF 

via the traditional lateral approach. The K wires 

orientation is described through Figures 3 and 4.2,7,9,10,13 

 

Figure 3: Illustration showing 2 lateral K wires 

fixation, the 1st K wire is inserted parallel to joint line 

and the 2nd one makes 60 degrees angle in relation to 

the 1st K wire to achieve best stability.22 

 

Figure 4: (a) X-rays showing preoperative lateral 

condyle fracture, and (b) K wires fixation.22 

Statistical analysis 

Continuous variables were compared with independent-

samples t-tests, and categorical variables were evaluated 

with Chi-square or Fisher’s exact tests. A p value of less 

than 0.05 was considered statistically significant. 

RESULTS 

A total of 356 LCHFs were treated during the study period. 

After excluding patients who didn’t meet the inclusion 

criteria, 273 fractures were included in the analysis, 

divided into - group 1: 102 cases (CRPP), group 2: 71 

cases (CRPP followed by ORIF), and group 3: 100 cases 

(ORIF). 

Demographics and baseline data 

Regarding demographic analysis, it was summarized in 

Table 1. No significant differences were found between 

the groups in terms of age, sex, side of injury, preoperative 

displacement, postoperative displacement, or the duration 

of immobilization. However, significant differences were 

noted in the operative time and pin duration. The CRPP 

group had significantly shorter surgery times and shorter 

pin durations compared to the ORIF groups (p<0.001) and 

much less need for additional surgeries for hardware 

removal. 

The average age was 5.4 years, with 189 boys and 84 girls. 

Fracture types included 90 were Milch type I, 183 were 

type II. Regarding song classification, 180 were Song 

stage 4, and 123 were stage 5 fractures. 

CRPP success by fracture type 

CRPP was more successful in Milch type II fractures 

compared to type I (p=0.009), and more successful in song 

stage 3 than Song stages 4 and 5 (p=0.65) (Table 2). 

Follow-up and complications 

Through Table 3, we can find that average follow-up 

period was 15 months (ranging from 8 to 24 months). No 

significant complications like infection, non-union, 

delayed union, osteonecrosis, or fishtail deformity were 

observed in any group. Lateral bone prominences and bone 

spurs were common but did not cause significant clinical 

problems. No differences were seen in carrying angle or 

cubitus varus.

Table 1: Patient demographics.  

Variables 
Group 1 

(n=102) 

Group 2 

(n=71) 

Group 3 

(n=100) 

Overall 

(n=273) 
P value 

Age (years) 5.1±2.5 5.9±2.5 5.3±2.2 5.4±2.3 0.65 

Sex     0.27 

Male 61 60 68 189  

Female 41 11 32 84  

Side injured     0.75 

Right 50 27 50 127  

Left 52 44 50 146  

Pre‑op displacement (mm) 8.3±6.1 7.1±4.4 11.2±4.4 11.6±6.1 0.53 

a b 

Continued. 
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Variables 
Group 1 

(n=102) 

Group 2 

(n=71) 

Group 3 

(n=100) 

Overall 

(n=273) 
P value 

Post‑op displacement (mm) 1.2±0.5 1.4±0.7 1.1.± 0.8 1.3±0.6 0.25 

Operation time (min) 32.8±11.8 60.2±8.9 52.7±7.2 43.8±13.1 <0.001 

Immobilization (weeks) 4.9± 1.0 4.94±0.7 4.9±0.6 4.8±0.8 0.34 

Pin duration (weeks) 5.6±0.8 7.7±2.6 5.9±2.7 6.0±5.5 <0.001 

Follow‑up (months) 14.7±4.4 13.6±3.3 13.1±3.3 13.8±3.7 0.66 

Milch type     0.009 

I 18 38 34 90  

II 84 33 66 183  

Song stage     0.65 

4 54 33 63 150  

5 48 38 37 123  

Pre-op: pre-operative, post-op: post-operative, statistical significance was set at p<0.05 

Table 2: Success rate of CRPP between different fracture types. 

Types of LCHFs 
Group 1 Group 2 Sum 

P value 
(n=102) (n=71) (n=173) 

Milch type    0.009 

I 18 38 56 

II 84 33 117 

Song stage 0.65 

4 54 33 87 

5 48 38 86 

Sum 102 71 173 

Statistical significance was set at p<0.05 

Table 3: Complications and functional outcomes. 

Complications 
Group 1 Group 2 Group 3 Overall 

P value 
(n=102), 45 (n=71), 13 (n=100), 62 (n=273), 120 

Infection None None None None / 

Delayed union None None None None / 

Nonunion None None None None / 

Osteonecrosis None None None None / 

Fishtail deformity None None None None / 

Cubitus varus None None None None / 

Cubitus valgus None None None None / 

Pain None None None None / 

Bone spur 102/102 71/71 100/100 273/273 / 

Lateral prominence 9/102 16/71 15/100 40/273 0.38 

Decreased carrying angle 7/102 6/71 8/100 21/273 0.96 

Unaesthetic scar 0/102 22/71 28/100 50/273 <0.001 

Additional operation 0/102 71/71 100/100 171/273 <0.001 

Range of motion (°)      

Extension 6.2±5.2 6.1±2.2 5.7±2.0 6.3±3.6 0.41 

Flexion 132.2±2.4 131.7±2.6 130.7±3.2 131.9±2.9 0.60 

Arc 142.1±4.7 140.7±4.5 139.7±3.2 139.8±4.0 0.10 

Statistical significance was set at p<0.05 

DISCUSSION 

This study compares the clinical outcomes of CRPP and 

ORIF for LCHFs displaced by more than 2 mm. Both 

techniques yielded favorable results, but CRPP had 

distinct advantages, such as being less invasive, reducing 

surgery time, less visible scars, and lowering the need for 

secondary surgery to remove hardware.4,6,11,14 

The CRPP group had shorter operation times and pin 

durations and did not require additional surgeries for pin 

removal. The average follow-up duration was 15 months. 
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Most of patients achieved fracture healing without 

complications such as infection, non-union, delayed union, 

osteonecrosis, fishtail deformity, or abnormal elbow 

alignment.17-19 

Concerns regarding inadequate reduction with CRPP, 

which could lead to malunion or growth disturbances, have 

limited its widespread use. However, our findings show no 

differences in long-term outcomes when compared to 

ORIF, and no major complications were observed. 

Additionally, transitioning from CRPP to ORIF did not 

negatively impact the results.14-17 

Postoperative care after surgery includes patients to be 

immobilized in a long-arm cast for 4-6 weeks, with the 

elbow flexed at 70 to 90°. Pins in the CRPP group were 

removed 1-2 weeks after the cast was taken off. Functional 

exercises were started once the cast or pins were removed. 

Follow-up assessments focused on complications and 

elbow function, using the Hardacre criteria (Table 

4).3,11,12,23 

Table 4: Evaluation of treatment outcomes in humeral 

lateral condyle injuries with Hardacre criteria.23 

Assessment Criteria 

Excellent 

Full range of motion 

Normal carrying angle and appearance 

No symptoms 

Complete healing of fracture 

Good 

Efficient range of motion 

Loss of extension less than 15 degrees 

Mild and subtle deformity 

No arthritic or neurological symptoms 

Complete healing of fracture 

Fair 

Loss of motion to the extent of 

disability 

Alterations in carrying angle and 

prominent deformity 

Presence of arthritic or neurological 

symptoms 

Presence of non-union or avascular 

necrosis 

Limitations 

The limitations we faced in our study were sample size 

which was affected by COVID crises since that the study 

analysis were held over June 2018 and October 2023, 

during which COVID crises has an effect over the sample 

size. Also, being a retrospective study is another limitation 

in analysis. 

CONCLUSION 

Both CRPP and ORIF can provide satisfactory outcomes 

for pediatric LCHFs. While there were no significant 

differences in complications or long-term results between 

the two treatments, CRPP offers several advantages, 

including being less invasive, avoiding visible scarring, 

and eliminating the need for secondary surgery to remove 

pins. Our study supports the continued exploration of 

CRPP for treating displaced LCHFs, particularly those 

classified as Milch type II. Future prospective studies with 

larger sample sizes and longer follow-up periods are 

needed to further validate these findings. 
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