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ABSTRACT 
 
Background 
Olecranon fractures accounting for nearly 10% of all upper limb fractures, are predominantly 
intra-articular and require prompt anatomical reduction to preserve elbow function. Locking 
plate fixation is an emerging technique aimed at reducing such complications while providing 
stable fixation for early mobilization. To evaluate the functional outcomes, elbow joint stability, 
and range of motion in adult patients undergoing olecranon locking plate fixation for displaced 
olecranon fractures. 
Methods 
This descriptive longitudinal study was conducted at a tertiary care center in Mandya, involving 
33 adult patients with displaced olecranon fractures who underwent open reduction and 
internal fixation (ORIF) using an anatomical locking plate. Postoperative outcomes as assessed 
for a period of 6 months which includes joint stability, pain, elbow range of motion, and 
complications. The Mayo Elbow Performance Index (MEPI) was used to evaluate functional 
results. 
Results 
This study enrolled 33 patients aged 21–70 years (mean: 43 ±13), with a slightly higher female 
representation (54.5%). The most common injury mechanism was self-fall (60.6%), with 72.7% 
of fractures on the dominant (right) side. Surgical fixation was performed between 5 to 15 days 
post-injury using anatomical olecranon locking plates. Radiological union was observed in 93.9% 
of patients within 10 weeks. At 6 months, 57.6% achieved ROM >100°, and 63.6% of patients 
recorded excellent MEPS scores (>90), while 21.2% had good outcomes. Only one complication 
(implant exposure in a diabetic patient) was reported, resulting in a very low complication rate 
(3.03%).  
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Conclusion 
Olecranon locking plate fixation is a safe and effective method for managing displaced and 
complex olecranon fractures, enabling early mobilization and excellent functional recovery with 
minimal complications. It provides a compelling alternative to TBW, particularly for fractures 
with comminution or instability. 
Key Words 
Olecranon Fractures, Olecranon Plate, Open Reduction and Internal Fixation, Elbow Fractures. 
 
INTRODUCTION 
Elbow fractures account for approximately 7% of all fractures in adults, making them a 
frequently encountered orthopaedic injury. Among these, nearly 40% involve the olecranon 
process, which itself constitutes around 10% of all upper limb fractures.1 They often result from 
road traffic accidents or falls from significant heights. Additionally, a direct impact to the elbow 
or even a minor fall can also lead to such fractures. 

Olecranon fractures are among the most frequently encountered elbow fractures in 
adults that necessitate surgical intervention.2 While these injuries often occur in isolation, they 
may also present as components of more complex trauma cases, including polytrauma.3 Non-
displaced fractures can be managed conservatively; however, displaced fractures typically 
require open reduction and internal fixation to restore anatomical alignment of the articular 
surface, ensuring the proper functionality of the elbow joint. Additionally, the fixation must be 
robust enough to support early mobilization exercises and promote fracture healing.4 

Historically, before surgical advancements, olecranon fractures were treated with closed 
reduction and immobilization using a plaster cast. However, prolonged limb immobilization 
often resulted in significant morbidity.5 Given these outcomes, surgical intervention is now 
considered essential for olecranon fractures, facilitating early mobilization and preventing 
postoperative elbow stiffness.3 For simple transverse fractures, tension band wiring+ K wiring is 
a commonly used technique, as it allows for early mobilization and minimizes stiffness.5 

In Olecranon fractures with comminution, fracture distal to the coronoid process, when 
there is associated dislocation with olecranon fractures, and in cases of oblique fracture ORIF 
with anatomical plate is considered to be appropriate.4,6,7 Even though TBW+K wiring is the most 
commonly followed treatment modality for olecranon fractures it is associated with hardware 
related complications in approximately 1/3rd of the patients. Such complications are less when 
ORIF is done with anatomical plate, with the results being on par with TBW or even better at the 
end of 6 months follow up. Also, the stability of fixation is found to be of better than that of 
TBW. TBW may provide earliest rehabilitation however olecranon plating is associated with 
better results and least rate of complications.8 but the data on these outcomes is scares & this 
study was directed towards the evaluation of surgical & clinical outcomes in patients of 
olecranon fractures treated with olecranon plate fixation. 
 
 
MATERIALS & METHODS 
This was a prospective, longitudinal study in a tertiary care hospital (Mandya Institute of Medical 
Sciences), Mandya, Karnataka. Patient enrolment was done between November 2023 & October 
2024. The study was conducted as per International Council for Harmonisation - Good Clinical 
Practice (ICH-GCP) & New Drugs and Clinical Trials (NDCT) guidelines. Patient enrolment was 
started after approval from the Institutional Ethics Committee (IEC), MIMS, Mandya (IEC 
approval No: MIMS/IEC/2023/746). 
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Patients age between 18 years to 80 years with comminuted fractures of olecranon 
presenting to hospital within 2 weeks of injury with competent vascular and neurological status 
with open fractures type-1 willing to be operated with fully informed consent were included in 
the study. 

Patients with Infected & open fractures (Type 2 and 3), complex fracture- dislocations of 
elbow, & poly-trauma patients were excluded from the study. 

Patients with olecranon fractures were screened & eligible patients were enrolled 
Patients demographics (age, gender, cause of injury, duration of injury, side of injury, 
comorbidities) were, collected. Detailed general physical & local (attitude, tenderness, swelling, 
crepitus, mobility, extent of deformity, skin injury, neurovascular deficit) examination to assess 
the severity & extent of injuries locally & systemically. The radiographs of the patient’s affected 
areas & elbow were taken. Antero-Posterior and lateral views of elbow were taken. CT scan was 
required in some cases to assess the severity of injury and to plan fracture fixation. The fractures 
were classified based on Mayo’s classification. The diagnosis was established by both clinical and 
radiological examination. All the patients were given symptomatic treatment & i.v. fluids & 
antibiotics were given if necessary.  

Patient was then prepared for surgery and anaesthesia after the pre-anaesthetic 
checkup. Patients were also evaluated for haematological changes (complete blood count, 
bleeding & clotting time), ECG, urine routine (albumin & sugars), blood glucose, renal function, 
HIV & HBsAg positivity, & blood grouping before undergoing surgery. Surgical steps followed 
were, anaesthesia, patient positioning & torniquet, Preoperative antibiotics, incision & 
exposure, subperiosteal dissection, temporary fixation with K-wires, olecranon fracture fixation 
with plate, olecranon plate fixation, confirming the proper fixation with C-Arm image after 
fixation. Standard postoperative management protocol was followed. 
 

 
 
Patients follow up was done at week 6, 12, & 24. The outcomes assessed were, time to 

radiological union after the fracture. Change in range of motion (ROM) after surgery at week 6, 
12, & 24. Change in Mayo Elbow Performance Score (MEPS) at week 6, 12, & 24. Changes in 
patients’ health status, complications related to surgery were recorded in all the visits.   

Sample size is calculated based on previous studies, with a mean score of 70.5 Sample 
size was calculated using the formula N=Zα/22σ2/L2. Taking Type 1 (L) error to be 3% of mean, 
L=2.109, σ =6.2, Zα/2=1.96 the total sample size was 33 patients. 

http://www.neuroquantology.com/


Neuroquantology | Jun  2025 | Volume 23 | Issue 6 | Page 136-145| Doi: 10.48047/nq.2025.23.6. nq25014 
Dr. Mahendra Kumar K.L,, Functional Outcome of Surgical Management of Olecranon Fractures with Olecranon Locking 

Plate Fixation among Adults: A Descriptive Longitudinal Study in a Tertiary Care Hospital in Mandya, Karnataka 

Original Research Article 

EISSN 1303-5150                                                                                                                                                              www.neuroquantology.com 

          139 

RESULTS 
The study enrolled 33 patients, with a mean age of 43±13 years. The majority of patients 
belonged to the 41-50 year age group (n=12). The most common mode of injury was self-fall, 
accounting for 20 cases (60.60%), while road traffic accidents were responsible for 13 cases 
(39.39%). The right side was more frequently affected (24 cases, 72.7%) compared to the left 
side (9 cases, 27.3%). The vast majority of patients, 30 out of 33 (90.90%), presented with a 
closed fracture, while 3 patients (9.09%) had an open fracture. Most patients underwent surgery 
within 5 to 10 days of injury (20 cases, 60.6%) (Table-1). 
 
 

 
 

Parameter Frequency (%) (n=33) 

Age 

 Mean Age (Mean ± SD) 

 21-30 

 30-40 

 41-50 

 51-60 

 >60 

 
43 ± 13 

5 (15.15) 
11 (33.33) 
12 (36.36) 

3 (9.09) 
3 (9.09) 

Gender 
Male/Female (%) 

 
15/18 (45.5/54.5) 

Mode of Injury 
Self-Fall 

Road Traffic accident 

 
20 (60.60) 
13 (39.39) 

Side of Fracture 
Right/Left (%) 

 
24/9 (72.7/27.3) 

Fracture type 
Closed/Open (%) 

 
30/3 (90.90/9.09) 

Mayo’s fracture type 
Type 1 

Type 2a 
Type 2b 
Type 3a 
Type 3b 

 
0 (0) 

10 (30.30) 
15 (45.45) 
5 (15.15) 
3 (9.09) 
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Time Interval Between Injury & Surgery 
<5 days 

5-10 days 
11 to 15 days 

>15 days 

 
3 (9.10) 

20 (60.60) 
9 (27.27) 
1 (3.03) 

Fracture union 
10 weeks 
12 weeks 

 
31 (93.90) 

2 (6.1) 

Comorbidities 
Hypertension 

Diabetes Mellitus 
Hypothyroidism 

 
4 (12.12) 
5 (15.15) 
1 (3.03) 

Alcoholism 2 (6.06) 

Smoking 4 (12.12) 

Table 1: Patients Epidemiological characteristics 

 
Functional outcomes 
At week 6, 48.5% patients had ROM <50°, & 51.5% between 50-100° and it improved to >100° in 
57.6% of patients, demonstrating significant improvement with time. 
 

Time Interval ROM <50° ROM 50-100° ROM >100° 

6 weeks 16 17 0 

3 months 0 27 6 

6 months 0 14 19 

Table 2: Range of Motion Post-surgery 

 
Mayo Elbow Performance Score (MEPS) 
At 6 weeks, 69.7% of patients had a fair function (score 60-74), while 30.3% had a poor function 
(<60) at elbow joint. By 3 months, 27.3% of patients improved to good function (score 75-89), 
with 66.7% still in the fair category. At 6 months, 63.6% of patients achieved excellent scores 
(>90), 21.2% had good scores, and only 18.2% remained in the fair category. 
 

Time interval 
post-surgery 

Excellent (>90) Good (75-89) Fair (60-74) Poor (<60) 

6 weeks 0 0 23 10 

3 months 0 9 22 2 

6 months 21 7 6 0 

Table 3: Mayo Elbow Performance Score (MEPS) Post-surgery 
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Complications encountered in the study 
All the patients showed good recovery post-surgery, only 1 diabetic patient developed 
complication post-surgery i.e., implant exposure which was treated with implant removal at 3th 
week and above elbow slab was applied for 4 weeks. 
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DISCUSSION 
This descriptive longitudinal observational study assessed the functional outcomes of patients 
with olecranon fracture treated surgically using olecranon locking plates in a tertiary care 
hospital. The predominant age group of olecranon fractures was 41-50-year age (36.3%) 
followed by 31-40 yrs of age (33.33%). Historical data suggest the olecranon fracture is more 
common around 50 years of age. The incidence of olecranon fractures was slightly higher in 
female population (54.5%) compared to male gender; this might be because of changes in bone 
density in females with age. The demographic distribution in this study aligns with previous 
clinical studies. Olecranon fractures are more common in middle-age groups and older adults 
due to osteoporosis which develops with age and increased incidence of self-fall in older age 
group.9,10 Some studies report a higher incidence of olecranon fractures in males, these studies 
particularly evaluated incidence in cases related to high-energy trauma such as road traffic 
accidents (RTA).11,12 However, this study had a slightly higher incidence of fractures in females. 
The higher fracture rates in females might be related to the role of osteoporosis and lower bone 
mineral density in postmenopausal women.13,14 Patient comorbidities, diabetes mellitus has 
been shown to negatively impact bone healing due to compromised microvascular supply and 
altered osteoblast function. A meta-analysis by Liu et al. demonstrated that diabetic patients 
undergoing fracture fixation had a significantly increased risk of delayed union and postoperative 
infections compared to non-diabetic counterparts.15 In this study, one patient with diabetes had 
delayed surgical wound healing & implant exposure which was managed without further 
complications. 

Self-fall injuries (90.9%) were the main reason for olecranon fracture in this study, few 
studies documented self-fall from low heights as the common cause of olecranon fractures, the 
numbers in our study were slightly higher than previous studies where self-fall accounted for 
67% of olecranon fractures, the higher incidence in our study might be attributed to rural, 
agricultural population where chances of high impact RTAs are comparatively less. Some studies 
have reported higher rates of RTAs and direct trauma as common causes of olecranon 
fractures.16. 

Regarding fracture types, majority (90.9%) were closed injuries. This distribution is 
consistent with findings by Duckworth et al., where open olecranon fractures accounted for less 
than 10% of cases.17 Open fractures pose additional challenges due to soft tissue damage, higher 
infection risk, and the potential need for staged fixation.  

Most of the fractures were Mayo’s type 2 (76%) followed by type 3. Type 2b is the most 
common type of fracture which undergoes locking plating. Regardless of the fixation method, 
bony union is the expected outcome of surgical fixation. In this study, 60.6% of patients 
underwent surgery within 5-10 days post-injury, and 93.9% achieved radiological union by 10 
weeks except for few patients. Majority of the patients who showed slight slower union at 12 
weeks were smokers. Similar results were observed in a study by Neeraj K (2021) where the 
common cause of fracture was self-fall (92%) & the average healing times of fracture post-
surgery was between 10-12 weeks.18 Plate fixation shows faster union compared to treatment 
with intramedullary cannulated cancellous screw fixation & chances of non-union are lesser 
compared to conservative management.19,20 

Early range of motion has been considered a critical aspect in the management of 
olecranon fractures to prevent complications like joint stiffness and post-traumatic arthritis. 
ROM improved significantly over time. ROM improved gradually during the 6 months follow-up. 
By the end of 6 months, 14 patients showed ROM of 50-100° with 19 patients achieving >100° 
ROM. Significant improvement in Mayo Elbow Performance Score (MEPS) was observed after 
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surgery over a period of 6 months, at 6 weeks majority of the patients (69.7%) showed fair 
improvement (60-74) in MEPS, the scores gradually improved over 6 months & 63.6% of patients 
achieved an excellent outcome (MEPS > 90), and 21.2% had good functional outcomes by the 
end of 6 months. A study by Kumar K, et al., where the patient follow-up was done up to 2 years 
showed that ROM of >100° was achieved in 88% of the cases during the follow-up. Longer follow-
up with rehabilitation might increase the ROM in most of the cases over a period of time.21 In a 
systematic review by Cho CH & team, the overall outcomes showed that postoperative mean 
elbow ROM obtained good results with rapid rehabilitation after the operation with a mean ROM 
of 107° - 110°.22 A meta-analysis by Jia Y & team, comparing the efficacy of olecranon plating & 
tension band wiring in olecranon fractures with minimal 6 months follow-up showed that, mean 
MEPS following olecranon plating was around 90% & the outcomes were numerically better than 
tension band wiring.23 A meta-analysis by Gutman MJ, et al. found that olecranon plating 
consistently results in higher MEPS scores than tension band wiring (TBW), particularly in Mayo 
Type IIB fractures.24 Several studies have compared olecranon plating with TBW. While TBW 
remains a preferred choice for simple transverse fractures, plating is favoured for comminuted 
and unstable fractures due to its superior biomechanical stability.25,26 A meta-analysis by Ren Y 
M et al. concluded that plating leads to lower complication rates and improved functional 
outcomes in complex fractures.27. Additionally, Mau M et al. (2025) found that TBW, though cost-
effective, had a higher incidence of implant migration and loss of reduction compared to 
plating.28,29 

The complication rate in this study was low (3.03%), with only one case of implant 
exposure. This is significantly lower than the 10-20% complication rates reported in previous 
literature.30 One common issue with olecranon plating is triceps irritation and implant 
prominence, leading to secondary surgeries for hardware removal. Studies report implant 
removal rates between 5-20% due to discomfort.30 However, advancements in low-profile 
locking plates have reduced hardware-related complications. 

Limitations of the study include, firstly, a small sample size of the study restricting the 
generalizability of the outcomes, however, most of the study outcomes were in line with the 
historical data available for olecranon plating. Secondly, short follow-up duration, a 6-month 
follow-up is relatively short to assess long-term outcomes such as the long-term effect of surgery 
on functional outcomes & implant-related complications. However, the duration was sufficient 
to measure functional outcomes & short-term safety of the procedure. Thirdly, lack of a control 
group limits conclusions about relative superiority compared to other procedures. The strengths 
of the study were this evidence adds to the growing evidence on olecranon plating specially in 
Indian population. 
 
 
CONCLUSION 
This study demonstrates that olecranon locking plate fixation is a highly effective surgical 
approach for managing olecranon fractures, ensuring early fracture union, improved functional 
recovery, and minimal complications. The findings reinforce that surgical fixation leads to 
favourable outcomes, with the majority of patients achieving significant improvements in the 
range of motion (ROM) and Mayo Elbow Performance Scores (MEPS). 
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