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Abstract 
Introduction: Generally Anterolateral and posterior surgical approaches are most commonly used 

approaches for fractures of middle thirds and distal third of the humerus. In posterior approach, usually 

splitting of triceps is done for exploring humerus. We studied an alternative, triceps reflecting para 

tricipital approach which spares the extensor mechanism. We are using it for the lower third extra 

articular humerus fracture to achieve good exposure of humerus so as to avoid muscle splitting and 

gaining the early ROM range of motion [1, 2]. 

Materials and Methods: We studied 15 skeletally mature distal humerus fractures at our center treated 

by Triceps sparing approach with minimum follow up for a period of 6 months. They were functionally 

assessed with MAYO score [3], measurements of ROM and radiological union. Mean duration of follow 

up was 10 months with range from 6-14 months. 

Results: The average Mayo score was 95 indicating an excellent performance with a mean functional 

ROM 132 degree with range from 120-140 degree. Only 1 patient had complication of infection which 

was not related to approach. 

Conclusion: The triceps reflecting approach (TRA) is a valuable option for ORIF in distal shaft humerus 

fractures. The extensor mechanism-sparing Paratricipital approach is an invaluable approach for fixation 

of lower third fractures of the humerus without negative effects on triceps strength. The clinical outcome 

parameters of our series revealed excellent maintenance of strength compared to the contralateral side. 

This approach gives us liberty to mobilize elbow joint actively as well passively and also avoids 

complications related to triceps adhesions. 

 

Keywords: MAYO score, ROM, posterior approach, triceps reflecting approach, distal shaft humerus 

fractures 

 

Introduction 

Humerus fractures account for 4% to 6% and 1% to 3% of all fractures respectively in both 

young and elderly patients [4, 5]. Distal humerus in the adult comprise approximately one third 

of all humeral fractures [6]. Generally Anterolateral and posterior surgical approaches are most 

commonly used approaches for fractures of middle thirds and distal third of the humerus. In 

posterior approach usually splitting of triceps is done for exploring humerus. 

The radial nerve is identified medial to the long and lateral heads of the triceps, while it is 

approximately 2 centimeters proximal to the deep head of the triceps and leaves the posterior 

compartment through piercing the lateral intramuscular septum approximately 

10 centimeters proximal to the radio-capitellar joint. Dissection and attainment of an adequate 

operative field in mid to distal humerus fracture is dangerous and limited due to the anatomical 

course of the radial nerve. 

We studied an alternative, triceps reflecting approach. We are using it for the lower third of 

humerus to achieve good exposure of humerus so as to avoid muscle splitting and spares the 

extensor mechanism of elbow [1, 2]. 

The aim of this study was to observe the clinical and functional outcome of extra-articular 

distal shaft humerus fractures treated with triceps reflecting approaches.

http://www.orthoresearchjournal.com/
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Materials and Method 

The study was conducted at tertiary care rural hospital from June 

2016 to July 2017. Closed distal shaft humerus fractures, 

presenting to our outpatient clinics as well as Emergency Room 

in patients more than 18 years were selected as inclusion criteria. 

All patients were subjected to radiographs of the injured 

humerus in antero-posterior view (AP) and lateral (Lat) view. 

Mode of injury, patient demographics and AO fracture 

classification were noted.  

 

Surgical Approach 

The patient was positioned in the lateral decubitus position on 

with side support on radiolucent simple table. A midline straight 

skin incision was made extending as per requirement from 

acromion process to the tip of the olecranon. The fascia 

overlying the triceps brachii was identified, split in the midline, 

and elevated with the dermis and subcutaneous tissue, creating 

two fascio-cutaneous flaps on the sides. Dissection was 

continued to the lateral triceps border with the posterior aspects 

of the intermuscular septae. In this way, the triceps muscle was 

separated from the posterior surface of the intermuscular septae. 

On the lateral side, the radial nerve and its concomitant vessels 

were identified passing from the posterior to the anterior 

compartment through the intermuscular septum if proximal 

dissection was needed. The postero-lateral humeral shaft was 

approached by elevating the triceps muscle from the posterior 

periosteum and by retracting it medially. Often, triceps muscle 

was elevated from lateral, posterior as well as medial aspect 

after identifying the ulnar nerve. This way entire fracture was 

expose and reduced with the help of clamps, Kirschner - wires 

and inter-fragmentary screws as required supplemented with 

placed plate-screws. A drain was placed under the triceps 

muscle and the subcutaneous tissue and skin were closed in 

layers. Gentle active motion of the elbow was encouraged post - 

operatively when pain and swelling had subsided [9]. 

The functional outcome of patients was assessed using MAYO 

scoring system. Radiographs were taken in the post-operative 

period at 4 weeks, 8 weeks,12 weeks, 6 months, 8 months, 10 

months and 12 months duration were analyzed for signs of bony 

union or complications (non-union, avascular necrosis, implant 

failure, radial palsy etc.).  

 

Results 

15 patients with extra-articular distal humerus shaft fractures 

surgically treated using the extra-articular distal humeral locking 

plate approached by the triceps-reflecting posterolateral 

approach. The outcome was assessed using the MAYO score, 

range of motion at the elbow and the time to union. The average 

time to radiographic fracture union was 12 weeks. 

The mean duration of follow-up was 12 months (range 6 to 14 

months). Mean age of 43.23 years (range 25-70 years). 5 

patients were female, and 10 were male, of which 3 female were 

young adults (<50 years) and 2 were in older age group (above 

60 years) while all 10 males were young. Mean flexion of the 

elbow at final follow up in our study was 132 degree (range: 120 

- 140) with mean flexion deficit compared to other uninjured 

side of 8 degrees. Mean extension in our study was up to 12 

degrees, range 10-15 (normal 5 to -15 degree) with mean 

extension deficit of 3 degrees compared to other side. No 

iatrogenic nerve injury was encountered in our study. There was 

only one case with superficial infection that resolved with 

surgical drainage, debridement and systemic antibiotics for 3 

weeks. Radiological as well as clinical union was achieved in all 

patients. The average time to union was 2.4 ± 1.6 months (range: 

2 to 4). At the final follow-up, according to the Mayo Elbow 

Score9, 14 patients achieved an excellent result, 1 patient had 

fair result. The average score was 96.4 points (range: 70 to 100). 

 

Discussion 
The aim of this study was to observe the clinical and functional 

outcome of extra-articular distal humerus fractures treated with 

triceps sparing approaches. 

Various surgical approaches to the distal humerus have been 

described over past decades. Each fracture needs its appropriate 

exposure and in cases of intra-articular involvement the 

exposure of the articular surface. Olecranon osteotomy, the 

triceps splitting, triceps sparing, and triceps lifting approaches 

being the most frequently performed approaches in the surgical 

treatment of distal humerus fractures, we will be giving an 

overview of the established approaches offering selected 

indications and an evaluation of the related published data. The 

various types of posterior approach for distal humerus are there 

but in this study, we have included only diaphyseal and lower 

third fractures, so will discuss only about triceps spitting and 

triceps sparing approaches 

 

1. Triceps sparing approach 

After a posterior midline incision, a window on the lateral side 

of the triceps is created by elevating it off the posterior border of 

the intermuscular septum and posterior humerus. The radial 

nerve is being identified and mobilized for its protection. Not 

detaching the triceps from its insertion, the extensor mechanism 

for the elbow is preserved. Indication is open reduction with 

internal fixation (ORIF). In extra-articular or simple articular 

fractures. Main advantage of triceps sparing approach is 

avoiding injury to triceps muscle and exposure of articular 

surface is wider than triceps splitting approach. The 

disadvantage is view of the distal articular surface is relatively 

impaired and that it requires a little longer incision for adequate 

exposure. 

 

2. Triceps splitting approach 

After a posterior median incision, an interval between the long 

and lateral heads of the tricepsis established. The medial head 

comes into view and a split along its muscle fibers perform the 

split is prolonged over the olecranon subperiosteally, while 

preserving the connection between the flexor carpi ulnaris and 

anconeus muscle. This approach has been well established in 

treatment of distal diaphyseal fractures and intraarticular 

fractures (AO type C) [10]. 
The triceps split approach does not utilize a true Internervous or 
intermuscular plane and theoretically can lead to more fibrous 
tissue formation, but one study reported that triceps split 
approach does not appear to cause significant muscle 
dysfunction. Remis et al. directly compared a triceps sparing 
approach to a triceps splitting approach. They used triceps 
sparing approach described by Bryan and Morrey in nine of their 
patients with AO/OTA TYPE C distal humerus fractures and 
triceps splitting approach in 6 patients with AO/OTA TYPE C 
distal humerus fractures. They concluded that there was no 
difference in elbow ROM or triceps deficit [9]. Emmanuel et al. 
compared the outcomes after triceps splitting versus triceps 
sparing approach in extra articular distal humerus fractures 
(AO/OTA TYPE A) and they reported better elbow ROM and 
triceps strength with triceps sparing approach as compared to 
triceps splitting approach [10]. However, both these approaches 
had similar functions outcome as per DASH scores.  
Similar study was done by Lukas et al. [11] found mean flexion 

of injured limb was 138 as compared to 139 in normal 

http://www.orthoresearchjournal.com/
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limb.Another study done by Jagdeep Singh et al on Functional 

Outcomes after Triceps Splitting versus Triceps Sparing 

Approach for Extra-Articular Distal Humerus Fractures. Their 

results were average flexion in triceps splitting 126.0 ± 10.0 as 

compared to triceps sparing 140.0 ± 4.0 and extension 

contracture was 24.0 ± 8.0 as compared to triceps sparing 5.0 ± 

6.0. DASH score of triceps splitting was 30.41 ± 14.36 as 

compared to triceps sparing 24.28 ± 10.14. 

Limitation of our study is small sample size and shorter follow 

up. Future studies are required to validate our results. Although 

surgical treatment has provided a more stable reduction and 

alignment and predictable return to function, but it has been 

associated with complications like iatrogenic radial nerve palsy, 

infection, non-union and Implant failure [7, 8]. which in the 

present series we retrospectively analyzed and found minimal 

complications with this approach.  

 

 
 

Fig 1: Pre-operative radiograph of 34 years gentleman with lower third shaft humerus fracture 

 

 
 

Fig 2: Post-operative radiograph of lower third humerus fracture fixed with extra articular distal humerus plate 
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Fig 3: Intra-op pictures showing triceps reflecting approach with extra articular distal humerus plating 

   
 

Fig 4: Follow up at 12 months shows full range of movements of the elbow joint. 

 

Conclusion 

The triceps reflecting approach (TRA) is a valuable option for 

ORIF in distal shaft humerus fractures. The clinical outcome 

parameters of our series revealed excellent maintenance of 

strength compared to the contralateral side. This approach gives 

us liberty to mobilize elbow joint actively as well passively and 

also avoids complications related to triceps adhesions. 
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