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  ABSTRACT  

Article history:  Background: Distal humerus fractures are complex injuries that often require 

internal fixation open reduction surgery (ORIF). One of the complications that 

often accompanies is an ulnar nerve injury, which is reportedly related to the 

surgical approach technique. This study aims to analyze the relationship 

between the type of surgical approach and the incidence of post-ORIF ulnar 

nerve injury in distal humerus fractures. Methods: An analytical observational 

study with a cross-sectional  design was conducted on 45 patients undergoing 

distal humerus fracture ORIF at Adam Malik Hospital Medan for the 2020-

2024 period. Data were collected from medical records and postoperative 

neuroimaging results using McGowan's classification. The surgical approaches 

studied are: paratricipital, triceps splitting, Chevron osteotomy. Results: The 

mean age of patients was 42.02±12.46 years, with the majority being male 

(60%). The most frequent injury mechanism was falling (46.67%). The 

paratricipital approach  is most commonly used (44.44%), followed by chevron 

osteotomy (35.56%) and triceps splitting (20%). Postoperative ulnar nerve 

injury was found in 3 patients (6.67%), with the highest proportionally 

incidence on  the triceps splitting approach  (11.1%). Analysis with 

Kolmogorov-Smirnov showed an insignificant association between surgical 

approach and ulnar nerve injury (p = 0.786). Conclusions: No significant 

association was found between the surgical approach of ORIF and the incidence 

of ulnar nerve injury. These findings may be a consideration in the selection of 

a safe surgical approach to the ulnar nerve in distal humerus fractures. 
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INTRODUCTION 

Distal humerus fractures represent 2% of all fractures and show an increased incidence. These injuries 

are often challenging in management due to complex anatomy, poor bone quality in the elderly, and the need 

for early recovery of range of motion. Treatment options include non-operative management, open reduction 

internal fixation (ORIF), or total elbow arthroplasty.1 Non-operative management is generally limited to 

stable fractures or patients with a high surgical risk. Meanwhile, total elbow arthroplasty is an option for 

severe comminutive fractures in the elderly, but its use in young patients is still limited. Therefore, ORIF is 

often the primary treatment option for most of these injuries. The success of ORIF in a distal humerus 

fracture depends on several factors, including the selection of the right surgical approach. Some commonly 

used approaches are triceps splitting, paratricipital, and chevron osteotomy to provide adequate exposure. 
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The paratricipital  approach offers an advantage in maintaining the extensor mechanism. On the other hand, 

chevron  osteotomy provides excellent exposure despite the challenges in bone technique and healing.1-5 

Ulnar nerve injury is a significant complication of distal humerus fractures, with a reported prevalence 

ranging from 0% to 51%. These injuries can occur during initial trauma, during surgical procedures, or as a 

result of postoperative complications such as swelling and scarring formation. Some studies have shown a 

variable incidence of postoperative ulnar nerve dysfunction, e.g. 10% immediately after surgery and 

increasing to 16% after one year. However, the optimal treatment of the ulnar nerve, whether by in situ  

decompression or anterior transposition, is still a matter of debate. Some studies have even found that 

anterior transposition does not necessarily reduce the risk of neuropathy. The lack of data that clearly 

distinguish between traumatic nerve injury, surgery, or delays, as well as the majority of studies that are 

retrospective, warrant the need for further research. Therefore, this study aims to analyze the relationship 

between the ORIF surgical approach and ulnar nerve status in patients with distal humerus fracture at Adam 

Malik Hospital Medan. 6-12 

 

METHOD 

This study is an analytical observational design with a cross-sectional  approach to evaluate the 

relationship between the type of open reduction surgery and the incidence of ulnar nerve injury in patients 

with distal humerus fracture in patients aged 18 to 59 years who underwent open reduction surgery with 

internal fixation carried out at Haji Adam Malik Hospital Medan. In this study, 45 patients who met the 

research criteria were used 

 

RESULTS 

A total of 45 research subjects were included in this study. The average age of the subjects was 

42.02±12.46 years. The majority of subjects were men, which was 27 people (60%). The most frequent 

mechanism of injury was falling (21 cases, 46.67%), followed by traffic accidents (20 cases, 44.44%). The 

most common type of fracture is supracondylar (32 cases, 71.11%). The most commonly used operative 

approach is  

paratricipital in 20 cases (44.44%), followed by chevron osteotomy  in 16 cases (35.56%), and triceps 

splitting in 9 cases (20%). Overall, 3 of 45 patients (6.67%) had postoperative ulnar nerve injury, with 2 

patients (4.44%) classified as McGowan grade 1 and 1 patient (2.22%) as McGowan grade 2. The complete 

characteristics of the subject are presented in Table 1 

 

Table 1. Characteristics of Research Subjects 

Variable Frequency (n)/ average ± SD Percentage (%) 

Age (years) 42.02 ± 12.46  

Male Gender 

  FemaleTotal 

 

27 

18 

45 

 

60.0 

40.0 

Mechanism of Fall Injury 

  Traffic Accidents 

  Sport 

 

21 

20 

4 

 

46.67 

44.44 

8.89 

Supracondylar Fracture Type: 

Transcondylar Isolated Condyle 

 

32 

20 

4 

 

71.11 

20.0 

8.89 

ORIF Approach Paracipital 

Triceps splitting Chevron 

osteotomy 

 

20 

9 

16 

 

44.44 

20.0 

35.56 

McGowan Ulnaris Nerve Injury 1 

McGowan 2 

 

2 

1 

 

4.44 

2.22 

 

 

Of the 45 patients, 42 (93.3%) did not have postoperative ulnar nerve injury. The incidence of ulnar 

nerve injury was found in all three groups of surgical approaches. The proportionally highest proportion of 

injury incidence was found in the triceps splitting approach, where 1 in 9 patients (11.1%) experienced it. On 

the chevron osteotomy approach, the incidence was 1 in 16 patients (6.3%), while on the paratricipital  

approach it was 1 in 20 patients (5%). Despite the difference in proportions, the results of the Kolmogorov-
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Smirnov  statistical test showed no significant association between the type of surgical approach and the 

incidence of ulnar nerve injury (p = 0.786). Details of this relationship are presented in Table 2. 

 

Table 2. The Relationship of Ulnar Nerve Injury to the ORIF Approach 

ORIF Approach Ulnar Nerve Injury Total (n.%) P-value 

No (n, %) Yes (n,%) 

Paratricipital 19 (95.0%) 1 (5%) 20 (44.44%) 0.786 

Triceps Splitting 8 (88.9%) 1 (11.1%) 9 (20.0%) 

Chevron 

Osteotomy 

15 (93.8%) 1 (6.3%) 16 (35.56%) 

 

 

DISCUSSION 

This study did not find a statistically significant association between surgical approaches 

(paratricipital, triceps splitting, or chevron osteotomy) and the incidence of ulnar nerve injury post-ORIF 

distal humerus fracture (p = 0.786). These findings suggest that the risk of ulnar nerve injury may be more 

influenced by other factors beyond the choice of approach alone, such as soft tissue handling, nerve 

dissection techniques, and the complexity of the fracture itself. Descriptively, the paratricipital  approach 

showed the lowest incidence of nerve injury (5%). This is in line with the literature that highlights the 

advantages of this approach in maintaining the integrity of the extensor mechanism and minimizing 

dissection around the ulnar nerve.13-15 

Some studies reported good functional outcomes and no cases of postoperative ulnar neuropathy when 

using  a modified paratricipital approach  , especially if nerve mobilization was avoided. In contrast, the 

triceps splitting  approach showed the highest proportion of injuries in the study (11.1%). Although this 

approach provides better articular visualization than paratricipital, separation of the triceps muscle risks 

leading to wider tissue trauma near the ulnar nerve pathway. However, other literature does not show a 

significant increased risk of neuropathy if nerves are carefully identified and retracted. The high proportion in 

this group may be due to the small sample size (n=9). Chevron osteotomy  was used in 35.56% of cases in 

the study, making it the second most commonly used approach. This most likely reflects the complexity of 

the cases referred to Adam Malik Hospital, where heavier and comminutive fractures require the maximum 

intraarticular exposure offered by osteotomy. While providing the best visualization, this approach carries the 

risk of complications related to osteotomy itself, such as non-union and implant irritation.16-18 

The rate of ulnar nerve injury in this group (6.3%) was between the other two approaches, which is 

consistent with the literature showing that osteotomy does not inherently increase the risk of neuropathy if 

nerve management is done safely. Overall, our findings support the idea that careful ulnar nerve 

management—including identification, in situ decompression, and minimal retraction—is key to preventing 

neuropathy, regardless of the approach. The controversy regarding routine nerve transposition is also 

relevant; Some studies show an increased risk of neuropathy with unnecessary transposition. This research 

has several limitations. The relatively small sample size, especially the number of cases of nerve injury 

(n=3), limits the statistical power to detect significant differences. In addition, there were other confounding 

factors such as implant type, complexity of the initial fracture (AO type), and intraoperative decision to 

perform nerve transposition that were not analyzed in depth in this study.13:14-17 

 

CONCLUSIONS 

Based on an analysis of 45 patients, this study concluded that there was no statistically significant 

association between surgical approaches (paratricipital, triceps splitting, and Chevron osteotomy) with the 

incidence of ulnar nerve injury in patients postoperative ORIF distal humerus fracture (p = 0.786). 

Descriptively, the lowest incidence of ulnar nerve injury was found in  the paratricipital approach  (5%), 

while the highest proportion was found in the triceps splitting approach  (11.1%). These results imply that the 

selection of surgical approaches should be based on the need for fracture visualization, while the prevention 

of ulnar nerve injury relies more on careful surgical techniques in dealing with the nerve itself. 
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