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Abstract 
Background: Olecranon fractures represent one of the frequently encountered injuries of the upper limb, 

especially among adults and the elderly population. When these fractures are displaced, surgical 

intervention becomes the preferred line of treatment, with plate osteosynthesis (PO) as well as tension 

band wiring (TBW) being the two most widely practiced methods. The present prospective study 

evaluates and compares clinical, functional, and radiological outcomes, along with the incidence of 

postoperative complications and the need for revision surgeries, in patients suffering from more complex 

fractures and Mayo type IIA treated by either TBW or PO. 

Methods: 17 individuals suffering from olecranon fractures were treated by PO or TBW at our 

institution were included in this study. Their demographic details, survey responses, and clinical findings 

were recorded, analyzed, and reviewed. All patients were admitted through the outpatient department 

(OPD) or the emergency department of Amaltas Hospital. Functional outcomes were evaluated with help 

of range of motion (ROM) along with 3 validated scoring systems: “the American Shoulder and Elbow 

Surgeons Standardized Elbow Assessment score (pASES-e), the Mayo Elbow Performance Score 

(MEPS), and the Disabilities of the Arm, Shoulder and Hand (DASH) score”. 

Results: Of the 17 patients, 12 (70.58%) underwent TBW, while 5 (29.41%) were treated with PO. The 

mean pASES-e, MEPS, and DASH scores were 75.1 ± 19.2, 75.6 ± 15.3, and 21 ± 21.7 respectively, in 

the PO group and 83.6 ± 12.4, 80.5 ± 14.7, and 14.5 ± 17.2, in TBW group, (p=0.03, p=0.17, and 

p=0.16). Average surgery duration along with hospital stay were lengthier in PO group (p=0.002, p = 

0.37). Conversely, complications, nonunion, along with malunion rates were higher in the TBW group 

(p=0.24, p=0.15). 

Conclusions: As per existing literature, both tension band wiring (TBW) as well as plate fixation (PF) 

are considered effective surgical choices for management of displaced, isolated, simple olecranon 

fractures. Our conclusions are consistent with these reports, demonstrating good to excellent outcomes 

with no statistically substantial variances amid the 2 techniques. 

 

Keywords: Olecranon, range of motion, clinical-functional outcome, plate, tension-band wiring, fracture, 

complications, reoperation 

 

Introduction 

In adults, around 10% of all fractures in upper extremities are olecranon fractures. Because 

these injuries typically occur inside the joint, the best course of action is typically an ORIF 

procedure that involves exact anatomical restoration of the joint surface. The following 

methods of fixation have been detailed: intramedullary screw fixation, figure-of-eight tension 

band wiring (TBW), plate osteosynthesis (POS), and, in rare instances, fragment excision with 

triceps advancement. 

Traditionally, TBW has been the method of choice for isolated, non-comminuted fractures. 

However, increasing use of plate fixation is supported by biomechanical evidence 

demonstrating greater stability. While plate fixation is widely accepted for comminuted 

fractures, its use has recently expanded to include simple transverse fractures, largely because 

of higher complication rates reported with TBW. 

Current research aims to contrast the complication rates of POS versus TBW in management 

of intra-articular olecranon fractures. Furthermore, it seeks to examine whether patient- or 

surgeon-related factors influence differences in complication profiles between these two 

surgical techniques. 

http://www.orthoresearchjournal.com/
https://www.doi.org/10.33545/orthor.2025.v9.i2.A.475


 

~ 42 ~ 

National Journal of Clinical Orthopaedics http://www.orthoresearchjournal.com 

The ultimate goal is to provide evidence that can assist both 

surgeons and patients when assessing the advantages and 

disadvantages of each fixation method when determining the 

most appropriate treatment strategy. 

 

Method and Material 

This study was designed as a prospective, evaluating a group of 

patients who were all part of the same integrated healthcare 

system, with the green light from the IRB beforehand. 

Patient data were prospectively collected. All individuals with a 

preliminary assessment of a closed olecranon fracture of ulna 

who subsequently underwent internal fixation (ORIF) besides 

open reduction of the olecranon process were included in this 

study. 

 

Inclusion criteria 

 Isolated olecranon fracture 

 Traumatic etiology: History of acute trauma within 10 days 

prior to admission 

 Adult patients(more than 18 yrs and less than 70 yrs) 

 

Exclusion criteria 

 Open fracture  

 Olecranon fracture associated with elbow dislocation  

 Infection of olecranon 

 Paediatric population 

 Polytrauma patient 

 

 

Outcome Measures 

A comprehensive review of digital radiographs along with 

electronic medical records was conducted to evaluate all 

outcome variables. The recorded dependent variables 

encompassed loss of fixation that necessitated revision surgery, 

stiffness that required surgical intervention, infections that 

demanded surgical treatment, and symptomatic hardware that 

called for removal. To ascertain the primary outcome concerning 

the loss of fracture fixation, a thorough examination of operative 

notes and radiographs was conducted to pinpoint patients 

necessitating revision surgery. A subsequent investigation was 

conducted utilizing a blend of diagnostic codes pertaining to 

surgical site infections and symptomatic hardware, in 

conjunction with procedural codes for hardware removal and 

manipulation under anesthesia. Infections were categorized into 

two distinct types: superficial infections, which necessitated 

only antibiotic therapy, and deep infections, which required 

incision and drainage, sometimes accompanied by the removal 

of hardware. The minimum follow-up period for all individuals 

was three months from date of the index procedure. 

The recorded independent variables encompassed patient 

demographics, the pattern of fractures, and the classification of 

fractures as either open or closed. The demographic data of the 

patients encompassed various factors, including history of 

diabetes, body mass index (BMI), sex, age, smoking history. 

The classification of diabetes encompassed individuals with a 

background of type 1, type 2, or diet-managed diabetes. The 

smoking history was classified into four distinct categories: 

“current,” indicating ongoing use; “former,” for those who had 

ceased smoking; “never,” for individuals who had never 

smoked; and “unknown,” for cases where the smoking status 

was not specified, without regard to the duration of smoking in 

any category. The classification system established by the 

American Society of Anesthesiologists (ASA) was employed to 

evaluate the baseline health status, where Class I denotes 

patients in a state of normal health, while Class II indicates those 

with mild systemic disease. Class three encompassed individuals 

afflicted with significant systemic illness. Patients classified as 

class four or higher exhibit severe systemic diseases that pose a 

continuous risk to life, or they are individuals whose survival is 

deemed unlikely without surgical intervention. The data set did 

not encompass any additional comorbidities.  

 

Scores used 

 The Broberg and Murrey elbow score 

 Mayo elbow performance index 

 Dash scoring system 

 

Mayo performance score 

 

 

http://www.orthoresearchjournal.com/


 

~ 43 ~ 

National Journal of Clinical Orthopaedics http://www.orthoresearchjournal.com 

DASH score 

 

 
 

 Calculation of DASH score 
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The Broberg and Morrey elbow score 

 
Evaluated criteria Point value 

Range of motion (max 64 points) Multiply range × 0.2 

 Flexion (max 150°) 
 

 Extension (max 100°) 
 

 Pronation (max 80°) 
 

 Supination (max 80°) 
 

Grip-strength  (max 12 points) 

 Normal 12 

 Slight Impairment 8 

 Moderate Impairment 4 

 No useful strength 0 

Functional stability  (max 12 points) 

 Normal 12 

 Moderate Instability 6 

 Severe Instability 0 

Pain  (max 12 points) 

 No pain 12 

 Mild pain 8 

 

Results 

A comprehensive review was conducted on the medical records 

and digital radiographs of 17 identified patients. The cohort 

comprised 9 females (57.3%) along with 8 males (42.7%), with 

a median age of 38 years. Within the cohort, 5 patients received 

internal fixation along with open reduction utilizing plate 

osteosynthesis (POS), whereas 12 patients were managed with 

tension band wiring (TBW). The evaluation was carried out 

roughly a year following the final case to analyze results and 

potential complications. 

 

Follow ups 

The simple transverse fracture, characterized by a single fracture 

line, was the injury pattern that occurred most frequently in both 

groups, occurring in 12 patients in the TBW group and 5 

patients in POS group. Plate osteosynthesis (POS) was more 

frequently employed than TBW for patients presenting with 

multifragmentary fracture patterns. The type of internal fixation 

did not significantly affect the primary outcome. For secondary 

outcomes, there was no substantial variance in infection rates 

amid the 2groups. However, significantly more individuals in 

TBW group needed hardware removal (HWR) when contrasted 

with POS group. Individuals within the POS cohort exhibited a 

reduction of approximately 60% in the probability of requiring 

HWR (OR = 0.39, P = 0.001). The integration of primary and 

secondary outcomes revealed that the POS group demonstrated a 

noteworthy association with a reduction in overall complications 

(OR = 0.59, P = 0.04). In a comprehensive multivariable 

analysis that accounted for factors such as gender, age, ASA 

class, body mass index (BMI), diabetes status, as well as 

smoking history, the only association that retained statistical 

significance was between POS and reduced rates of HWR. 

Notably, no patients in either group required reoperation for 

stiffness.  

 

Follow up radiographs  
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 Pre-op  Post-op. 

 

A univariate logistic regression analysis was done to evaluate 

potential independent effects of sex, age, diabetes mellitus, 

smoking status, BMI, as well as ASA class on complication 

rates between the two groups. Complications considered 

included infection, loss of fixation, and requirement of 

symptomatic hardware removal (HWR). No substantial 

associations were observed for any variables except BMI. 

Individuals who faced issues had a slightly but substantially less 

mean BMI (23.7 kg/m²) than those who did not experience 

complications (24.6 kg/m²). 

 

Post operative complications  

 

 
 

Fig 1: Postopertaive complications in patients 

 

Discussion 

Displaced olecranon fractures are generally classified as intra-

articular injuries, necessitating meticulous anatomical 

reconstruction of articular surface. The fundamental objectives 

of surgical intervention encompass restoration of joint congruity, 

the preservation of stability within the joint, the facilitation of a 

pain-free range of motion, the promotion of early rehabilitation, 

and the reduction of associated morbidity. A range of internal 

fixation techniques has been articulated, encompassing tension 

band wiring (TBW) and plate osteosynthesis (POS). 

TBW method is based on the idea of transforming compressive 

stresses acting on joints from posterior tensile forces and is 

frequently employed for displaced, minimally comminuted 

fractures. However, TBW has been associated with 

complications such as olecranon bursitis, soft tissue irritation, 

fracture displacement, as well as wire migration. Plating may 

also be hindered by constraints in hardware prominence as well 

as elbow extension, but generally results in lower rates of 

symptomatic hardware. 

In our study, the incidence of hardware removal (HWR) was 

substantially lower in POS group than TBW group. Individuals 

managed with POS had a 58% lower likelihood of needing 

HWR. Subcutaneous position of K-wires and their potential for 

migration are likely contributors to local pain and discomfort. 

Notably, even after HWR following TBW, 66.6% of patients 

reported persistent mild pain, highlighting the lower rates of 

reoperation because of symptomatic hardware in POS versus 

TBW for treating olecranon fractures.  

Therapeutic considerations comprising gender, age, smoking 

status, diabetes mellitus, fracture pattern, along with closed 

versus open fracture status, were not discovered to significantly 

influence relationship amid type of fixation and outcomes. These 

results may provide valuable guidance for patients as well as 

surgeons in weighing the benefits along with risks of TBW 

versus POS when selecting the most appropriate treatment 

approach for olecranon fractures. 

 

Conclusion  

In our study, olecranon fractures exhibit a higher prevalence 

among males, reflected in a male-to-female ratio of 2.5:1, and 

are observed to occur more often in the older population. Direct 

trauma to the elbow, often resulting from a fall, represents the 

most prevalent mechanism of injury. Among the various 

classifications of fractures, the Mayo type 2 non-comminuted 

pattern emerges as the most commonly observed. 

The optimal treatment modality depends on the fracture type. 

Comminuted fractures are generally best managed with 

olecranon plating, whereas non-comminuted fractures are often 

treated with tension band wiring (TBW) with K-wires. Mayo 

type 1 non-comminuted fractures may be treated with 

intramedullary cancellous screw (CCS) fixation, though the risk 

of implant backout should be considered. 

Although TBW with K-wires remains the most commonly used 

technique for olecranon fracture fixation, it is related with 

complications such as implant impingement in about one-third 

of individuals. Olecranon plating may represent a significant 

alternative, offering lower complication rates while providing 

comparable functional outcomes at six months postoperatively. 

TBW with K-wires allows for the earliest postoperative 

rehabilitation, whereas plating is associated with the lowest rate 

of complications. Mid-term outcomes regarding union as well as 

range of motion are similar across all three approaches. Long-

term investigations with bigger patient cohorts are needed to 

further evaluate olecranon plating as a potentially preferred 

technique for most olecranon fractures. 
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