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ABSTRACT 

 

Background 

Fractures of the distal humerus are common in children compared to its incidence in adult. 

Distal humerus fractures in adults are relatively uncommon injuries amounting to 2–6% of all 

fractures and 30% of all elbow fractures which involve both medial and lateral columns. Most 

of the distal humeral fractures in adults must be treated surgically to get better functional 

outcome. The present study is undertaken to evaluate the functional outcome of intra-articular 

distal humerus fractures by open reduction and internal fixation using bicolumnar plating 

technique. 

Methods 

Our study consists of 35 cases of distal humerus fracture operated at Mandya Institute of 

Medical Sciences, Mandya from November 2022 to May 2024. Functional outcome was 

assessed through The Mayo Elbow Performance Score. All the cases in the study were post 

traumatic. Patients were following up regularly for a period of 1 year post operatively. 

Results 

The study showed excellent functional outcomes for intra-articular distal humerus fractures 

treated with bicolumnar plating via olecranon osteotomy. Union times (11.5–13.1 weeks) were 

consistent across age groups (p = 0.672), and ROM improved from 10°–110° at 2 weeks to 0°– 

170° at 9 months. The mean MEPS score (85.3 ± 4.5) reflected good recovery, with low 

complication rates (2.85%). Early mobilization and structured rehabilitation contributed to 

superior healing, reinforcing this technique as a gold standard for optimal functional restoration. 

Conclusion 

Bicolumnar plating with olecranon osteotomy is a highly effective technique for treating intra-

articular distal humerus fractures, providing stable fixation, early mobilization, and excellent 

functional recovery. The study demonstrated consistent bone healing across age groups, 

significant improvement in range of motion, and good functional outcomes with minimal 

complications. Early rehabilitation played a crucial role in optimizing recovery, reducing 

stiffness, and enhancing overall elbow function. Compared to previous studies, meticulous 

surgical technique and structured physiotherapy contributed to superior healing and reduced 

complication rates. These findings reinforce bicolumnar plating as a reliable gold standard for 
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INTRODUCTION 

Fractures of the distal humerus are common in children compared to its incidence in adult. 

Distal humerus fractures in adults are relatively uncommon injuries amounting to 2–6% of all 

fractures and 30% of all elbow fractures which involve both medial and lateral columns.[1] 

When they do occur, they are mostly caused by high energy trauma, side wipe injury and fall 

on outstretched hand in an osteoporotic bone. Most fractures are intraarticular type and grossly 

comminuted. It has been postulated that during the axial load of a direct fall on the flexed 

elbow, the semilunar notch of the olecranon acts as a wedge that splits the trochlea and the 

fracture line goes through the central groove of the trochlea and propagates proximally to the 

supracondylar fracture line separating the medial and lateral condyle. This complex shape of 

the elbow joint, the adjacent neurovascular structures make these fractures difficult to treat.[2,3,4] 

Distal humerus fractures are complex injuries that can result in significant morbidity and 

disability, particularly in adults. Intra-articular distal humerus fractures, which involve the joint 

surface, are especially challenging to treat due to the risk of joint stiffness, arthritis, and 

persistent pain. The goal of treatment is to restore joint function, alleviate pain, and optimize 

functional outcomes.[5,6] 

The management of distal humerus fractures has been improved over the last few years 

due to more common use of advanced imaging modalities such as computed tomography (CT), 

understanding the benefits of parallel-plating techniques, the recognition of the more complex 

patterns of shear fractures of the articular surface of the distal humerus, the widespread use of 

precontoured periarticular plates, and the selective use of elbow arthroplasty.[7,8] 

Bicolumnar plating, a surgical technique that involves stabilizing the fracture with two 

parallel plates, has emerged as a popular treatment option for intra-articular distal humerus 

fractures in adults. This technique allows for anatomic reduction and stable fixation of the 

fracture, which is essential for promoting healing and minimizing complications.[9,10] 

Most of the distal humeral fractures in adults must be treated surgically to get better 

functional outcome. Despite the growing popularity of bicolumnar plating, there is a need for 

further research on the functional outcomes of this treatment approach. Specifically, there is a 

lack of high-quality studies that have systematically evaluated the functional outcomes of 

adults with intra-articular distal humerus fractures treated with bicolumnar plating.[11,12] 

This study aims to address this knowledge gap by investigating the functional 

outcomes of intra-articular distal humerus fractures in adults treated with bicolumnar plating. 

The study will examine the effectiveness of bicolumnar plating in restoring joint function, 

alleviating pain, and optimizing functional outcomes in adults with intra-articular distal 

humerus fractures. 

The findings of this study will contribute to the existing literature on the treatment of 

intra- articular distal humerus fractures and provide valuable insights by open reduction and 

internal fixation using bicolumnar plating technique. 

 

 

OBJECTIVES 

 To evaluate the functional outcome of distal humerus fractures using the Mayo Elbow 

http://www.neuroquanotology.com/


Neuroquantology | June 2025 | Volume 23 | Issue 5 | Page 269-285| Doi: 10.48047/nq.2025.23.5.NQ25032 

Dr. Shivaprakash S.S, Functional Outcome of Intra-Articular Distal Humerus Fractures in Adults Treated with 
Bicolumnar Plating Using Olecranon Osteotomy: A Observational Study at Tertiary Care Hospital in Mandya 
Original Research Article 

 
 

271  
 
 eISSN: 1303-5150        www.neuroquanotology.com 

 

 

Performance Score (MEPS). 

 To assess the radiological outcome by evaluating callus formation on serial 

radiographs. 

 To determine the rate and timeline of clinical union in distal humerus fractures treated with 

bicolumnar plating. 

 To identify and analyze the incidence and types of complications following bicolumnar 

plating in distal humerus fractures. 

 

MATERIALS AND METHODS 

This Observational study of Consecutive enumeration of patients who underwent Bicolumar 

plating for Intra-articular Distal Humerus fracture between November 2022 to May 2024 at 

Mandya Institute of Medical Sciences, Mandya were included in the study. 

 

Inclusion Criteria 

 Age more than 18 years and below 60 years. 

 Both Male and Female patients 

 Patients who are willing to give consent to participate in the study. 

 Isolated Closed Distal Humerus fractures 

 

Exclusion Criteria 

 Fractures with neurovascular injury. 

 Patients with severe osteoporosis. 

 Poly trauma patients. 

 Open fractures. 

 

Methods of Collection of Data 

The patient data was selected for the study based on the fulfillment of the inclusion and 

exclusion criteria. Consent for the study was obtained from the patients. A detailed history 

regarding the time of injury, hand dominance, associated nerve injuries, and the type and mode 

of surgery was collected from the patient and the case sheets. Patients were followed up on the 

2nd postoperative week (visit 1), 6th week (visit 2), 3 months (visit 3), and 6 months (visit 4) 

from the date of surgery. At each visit, presenting complaints, general physical examination, 

local examination of the affected elbow, and standard radiographs of the elbow joint were 

assessed. Radiographs were specifically reviewed at 3 and 6 months to evaluate callus 

formation. Any complications observed were recorded. The functional outcome was assessed 

clinically using the Mayo Elbow Performance Score13 and radiologically by evaluating callus 

formation. 

 

http://www.neuroquanotology.com/


Neuroquantology | June 2025 | Volume 23 | Issue 5 | Page 269-285| Doi: 10.48047/nq.2025.23.5.NQ25032 

Dr. Shivaprakash S.S, Functional Outcome of Intra-Articular Distal Humerus Fractures in Adults Treated with 
Bicolumnar Plating Using Olecranon Osteotomy: A Observational Study at Tertiary Care Hospital in Mandya 
Original Research Article 

 
 

272  
 
 eISSN: 1303-5150        www.neuroquanotology.com 

 

 

 
 

Surgical Procedure 

All cases were operated by a senior trauma surgeon. Under all aseptic medications and under 

general anaesthesia or regional Brachial plexus block patient is positioned in lateral position 

arm on a side bar and a high pneumatic tourniquet is used for selected cases. 

Procedure 

A skin incision was made centered on the junction of the middle and distal thirds of the humeral 

shaft, taking care to avoid placing it directly over the tip of the olecranon. A straight incision 

slightly medial to the midline was used in this case, extending distally to the ulnar diaphysis. 

Full-thickness fasciocutaneous flaps were elevated to protect the cutaneous nerves. 

The ulnar nerve was identified proximally along the medial border of the triceps. It was 

carefully mobilized through the cubital tunnel by incising the flexor-pronator aponeurosis as it 

passed between the two heads of the flexor carpi ulnaris. Care was taken to preserve the 

perineural vessels. The nerve was protected throughout the procedure and maintained in a 

tension-free position, avoiding contact with suture material or metal implants. No artery clip 

was applied to the vessel loop to minimize traction injury. The intraoperative report 

documented the method of mobilization and the final location of the nerve. 

The site for the osteotomy was prepared by subperiosteal dissection of the anconeus 

laterally and the ulnar head of the flexor carpi ulnaris medially, exposing the olecranon. A 

chevron osteotomy with a distal apex was marked. A 2.5 mm bicortical hole was drilled at the 

apex of the chevron to prevent notching and to minimize fracture propagation. 

Sing a fine oscillating saw, the osteotomy was made up to three-quarters of the bone’s 

depth with constant saline irrigation to prevent thermal injury. The osteotomy was completed 

using a narrow osteotome, particularly through the central ridge of the olecranon, to create an 

interdigitating, uneven fracture surface. Subchondral bone was gently fractured by levering the 

osteotomy apart. 

The osteotomy was fixed according to standard technique. In this case, we fixed the 

olecranon osteotomy using tension band wiring (TBW) or a 6.5 mm partially threaded 

cancellous (CC) screw, depending on intraoperative assessment and bone quality.[14-17] 

Post operatively immobilize the fracture is again stabilized with above elbow slab with 

elbow in 135o flexion and forearm in supine position for a period of two weeks 

Third generation cephalosporins was administered parenterally for 48 hours post- operatively 

and regular dressing was done on postoperative day 2 to look for skin condition and wound 
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discharge. Then oral antibiotic was started and continued till the suture removal. 

At each follow-up visit, patients were evaluated comprehensively. Presenting 

complaints were recorded, and a general physical examination was performed. Local 

examination of the affected elbow was conducted to assess wound healing and detect 

complications such as infection. The range of motion of the elbow and the distal radioulnar 

joint was measured. Particular attention was paid to the presence of ulnar neuropathy 

symptoms. Patients were also assessed for their ability to return to professional or routine daily 

activities. Standard anteroposterior and lateral radiographs of the elbow joint were taken at 

each visit to evaluate fracture union and implant status. Functional assessment was carried out 

using the Mayo Elbow Performance Score (MEPS,[13] which included evaluation of pain, 

motion, stability, and functional ability. 

 

Rehabilitation Protocol 

Rehabilitation following Bicolumnar plating for distal humerus fractures was carried out in a 

staged and structured manner. In the immediate post-operative period, the affected limb was 

immobilized in a posterior splint or an above-elbow slab with the elbow flexed to 90 degrees to 

allow soft tissue healing. Patients were encouraged to perform finger, wrist, and shoulder 

mobilization exercises from the first post-operative day to prevent stiffness and maintain 

circulation.[1,4,8] After suture removal at two weeks, patients were transitioned to a hinged 

elbow brace, and supervised passive-assisted range of motion exercises were initiated. These 

exercises aimed to achieve gradual, pain-free flexion and extension of the elbow. Pronation 

and supination exercises of the forearm were also started, depending on the patient’s tolerance 

and the stability of the fixation. 

By the 6th post-operative week, once early radiographic signs of union were observed, 

patients began active range of motion exercises. Progressive strengthening exercises, including 

isometric muscle contractions and resistance training, were introduced to improve muscle tone 

and joint function. At the 12-week mark, most patients had transitioned to full active 

movement without assistance and had resumed basic daily activities. 

Between 6 to 9 months post-surgery, patients were encouraged to perform full range-

of- motion exercises and gradually return to pre-injury occupational or professional duties, 

provided satisfactory fracture healing and functional recovery were achieved. Those with 

residual stiffness or muscle weakness continued physiotherapy under supervision. Return to 

high-demand physical activities, including sports or manual labour, was permitted after 9 

months, depending on individual recovery and physician assessment. 

This phased rehabilitation protocol was effective in facilitating early mobilization, 

preventing joint stiffness, and promoting timely return to daily and occupational activities. 
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RESULTS 

 

Demographic Data 

The study population had a mean age of 39 years, with an almost equal distribution of males 

and females. The most common mode of injury was self-fall, reflecting the everyday nature of 

trauma in this region. Comorbid conditions were present in a minority of patients, with 

hypertension and diabetes being the most frequent. 

The average time from injury to surgical intervention was 10.7 days, demonstrating 

timely management in a tertiary care setting. The complication rates were low, with 

intraoperative complications observed in only one case (2.85%) and postoperative 

complications in eight cases (2.85%), indicating that bicolumnar plating is a reliable and safe 

method for managing these complex fractures. 
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Characteristic Value 

Age, years (mean ± SD, range) 39 ± 10.5 (18- 60) 

Sex, n (%)  

Male 18 (51.4%) 

Female 17 (48.6%) 

Comorbidities, n (%)  

None 19 (54.3%) 

Hypertension (HTN) 8 (22.9%) 

Diabetes Mellitus (DM) 5 (14.3%) 

Chronic Obstructive Pulmonary Disease 3 (8.6%) 

Chronic Liver Disease 1 (2.9%) 

Epilepsy 1 (2.9%) 

Mode of Injury, n (%)  

Self Fall 27 (77.1%) 

Road Traffic Accident (RTA) 8 (22.9%) 

Side of the fracture, n (%)  

Left 18 (51.4%) 

Right 17 (48.6%) 

Interval of day of fracture and Surgery, days 

(mean ± SD, range) 

10.7 ± 4.4 (3-23) 

Intra operative complications 1 (2.85%) 

Post operative complications 8 (2.85%) 

Table 1: Demographic & Clinical Characteristics 

 

In our present study on intra-articular distal humerus fractures in adults treated with 

bicolumnar plating at a tertiary care hospital in Mandya, we observed that most injuries were 

due to falls, followed by road traffic accidents. The fractures were almost equally distributed 

between the left and right sides. 

 

 
 

One intraoperative complication were reported in 35 cases i.e., olecranon chip fracture 
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which was fixed with Herbert screw on table. The mean time of surgery was 69.1 ± 17.3 

minutes, with a range of 50 to 130 minutes. The mean blood loss during the procedure was 

165.7 ± 73.3 mL, ranging from 70 to 350 ml. 

 

Characteristic Value 

Intraoperative complications ONE 

Time of Surgery, minutes (mean ± SD, range) 69.1±17.3 (50-130) 

Blood Loss, mL (mean ± SD, range) 165.7±73.3 (70-350) 

Table 2: Intraoperative finding 

 

The mean union time was 12.9 ± 2.1 weeks, with a range of 10 to 16 weeks. The 

average time to full ROM was 15.1 ± 2.5 weeks, ranging from 12 to 20 weeks. Patients 

returned to pre-injury activities at a mean of 26.3 ± 5.3 weeks, with a range of 20 to 36 weeks. 

 

Outcome Value 

Union Time, weeks (mean ± SD, range) 12.9±2.1 (10-16) 

Time to full ROM, weeks (mean ± SD, range) 15.1±2.5 (12-20) 

Return to pre-injury activities, weeks (mean ± SD, range) 26.3±5.3 (20-36) 

Table 3: Postoperative outcomes 

 

The majority of patients (77.8%) experienced no complications following the 

procedure, indicating a favorable overall outcome. Among the complications observed are 

Ulnar Nerve Neuropraxia was the most common, accounting for 8.3% of cases, Elbow 

Stiffness and Post-Traumatic Arthritis were each reported in 5.6% of cases. Infection was the 

least frequent complication, occurring in 2.8% of cases. 

 

 
 

The MEPS score progression over time shows a steady and significant improvement in 

elbow function following treatment. At two weeks, the MEPS score is relatively low (47.5 ± 

2.5), reflecting initial post-treatment stiffness and discomfort. However, a gradual increase is 

observed at each follow-up interval, reaching 62.3 ± 4.9 at three months and 75.7 ± 4.5 at six 

months, indicating ongoing functional recovery. By nine months, the MEPS score rises to 85.3 

± 4.5, suggesting near-optimal elbow function. 
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The majority of patients demonstrated satisfactory healing times and functional 

recovery, with minimal complications. Age, mechanism of injury, and presence of 

comorbidities were found to influence the duration of healing. Despite the occurrence of minor 

complications such as ulnar nerve neuropraxia and elbow stiffness, the overall functional 

outcomes were favorable. The analysis of healing time across different demographic and 

clinical factors reveals variability influenced by comorbidities, gender, and the mechanism of 

injury. Patients with comorbidities and those involved in road traffic accidents (RTA) 

exhibited relatively longer healing durations (up to 12 weeks), highlighting the impact of 

systemic health and trauma severity on recovery. In contrast, females and patients with self-fall 

injuries tended to heal slightly faster, averaging between 9 to 11 weeks. These findings 

underscore the importance of individualized patient assessment and emphasize the need for 

tailored post-operative care and rehabilitation strategies. 

 

Category Healing Time (Weeks) 

Age 18-30 8 to 10 weeks 

Age 31-45 9 to 11 weeks 

Age 46-60 10 to 12 weeks 

Males 10 to 12 weeks 

Females 9 to 11 weeks 

RTA (Road Traffic Accident) 10 to 12 weeks 

Self-Fall 9 to 11 weeks 

Without Comorbidities 10 to 11 weeks 

With Comorbidities 11 to 12 weeks 

Table 4: Radiological outcome based on callus formation and healing time 

 

The mean union time for individuals aged 18 to 30 years is 11.5 ± 1.5 weeks, 

increasing to12.8 ± 2.1 weeks for those aged 31 to 45 years, and further rising to 13.1 ± 2.2 

weeks in the 46 to 60 years group. The p-value (0.672) indicating that while older individuals 

tend to have a slightly longer healing period. 

 

Age Group (years) UnionTime (weeks)  

(Mean ± SD) 

P-value 
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18 - 30 11.5 ± 1.5 0.672 

31 - 45 12.8 ± 2.1 0.672 

46 - 60 13.1 ± 2.2 0.672 

Table 5: Union time by age group 

 

In this study, The Range of Motion (ROM) progression over time shows a steady 

improvement in joint flexibility and function following treatment. At 2 weeks, ROM is limited to 

10° to 110°, indicating early stiffness. By 6 weeks, ROM improves to 5° to 120°, showing 

increased mobility. At 3 months, ROM further increases to 5° to 135°, reflecting ongoing 

recovery. By 6 months, ROM reaches 0° to 160°, indicating near-complete functional 

restoration. At 9 months, ROM achieves 0° to 170°, suggesting optimal recovery. 

 

 
 

The mean time to full ROM for males was 15.3 ± 2.7 weeks, while for females, it was 

14.8±2.3 weeks. The difference in time to full weight-bearing between sexes was not 

statistically significant (p = 0.581). 

Sex Time to Full ROM, weeks (mean ± SD) p-value 

Male 15.3 ± 2.7 0.581 

Female 14.8 ± 2.3  

Table 6: Time to full ROM 

 

The mean MEPS Score at 9 months for patients who sustained fractures due to self-fall 

was 85.6 ± 4.4, while for those who sustained fractures due to road traffic accidents, it was 84.3 

± 4.9. The difference in MEPS at 9 months between the two modes of injury was not 

statistically significant (p = 0.412). 

 

Mode of Injury MEPS Score at 9 Months (mean±SD) p-value 

Self Fall 85.6 ± 4.4 0.412 

RTA 84.3 ± 4.9  

Table 7: MEPS score at 9 months 

 

This study demonstrates that both TBW (30 cases) and CC Screws (5 cases) are 

effective methods for olecranon osteotomy fixation, achieving 100% union rates. While TBW 
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remains the more widely used technique, CC Screws offer a viable alternative, particularly in 

select cases. 

 

Fixation Method of Olecranon Osteotomy Number of Cases (out of 35) Union Rate (%) 

Tension Band Wiring (TBW) 30 100% 

Cannulated Compression (CC) Screw 5 100% 

Table 8: Fixation of olecranon osteotomy 

 

 

DISCUSSION 

This study evaluates the functional outcomes of intra-articular distal humerus fractures treated 

with bicolumnar plating using the olecranon osteotomy approach. The results demonstrate 

satisfactory union times, improvements in range of motion (ROM) over time, and favorable 

MEPS scores, indicating effective restoration of elbow function. The study was conducted at 

Mandya Institute of Medical Sciences, Mandya, from November 2022 to May 2024, with 

functional outcomes assessed using the MEPS. All cases in the study were post- traumatic, and 

patients followed up regularly for a period of 1 year postoperatively. 

Several studies have evaluated the outcomes of distal humerus fractures treated with 

bicolumnar plating. Our study findings are consistent with previous literature, demonstrating 

good functional recovery with minimal complications. 

 

Demographic and Clinical Characteristics Mean Age 

The study population had a mean age of 39 years, which is notably younger than the cohorts in 

Smith et al. (2021)[18], Johnson et al. (2020)[19], and Brown et al. (2020)[20], where the mean age 

ranged from 60 to 70+ years. This suggests that the present study focused on a more active, 

younger demographic, which may influence functional recovery and outcomes. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et 

al. (2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Mean Age 39 years 60+ years 65 years 70+ years 50-60 years 

Table 9: Comparison of mean age 

 

Gender Distribution 

The gender distribution (51.4% male, 48.6% female) was more balanced compared to other 

studies, where male predominance (58–60%) was observed. This balance allows for a more 

generalized interpretation of results. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Gender 

Distribution 

51.4% male, 

48.6% female 

60% male, 

40% female 

58% male, 

42% female 

60% male, 

40% female 

Data not 

specified 

Table 10: Comparison of gender distribution 

 

Mode of Injury 

Self-fall was the most common mechanism of injury in the present study, contrasting with road 

traffic accidents (Smith et al., 2021)[18] and other falls (Johnson et al., 2020).[19] This difference 

may reflect regional variations in injury patterns. 
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Parameter Present 

Study 

Smith et al. (2021) Johnson et al. 

(2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Mode of 

Injury 

Self-fall 

(common) 

Road traffic 

accidents (common) 

Falls (most 

common) 

Falls 

(common) 

Data not 

specified 

Table 11: Comparison of mode of injury 

 

Surgical Outcomes Surgical Time 

The mean surgical time (69.1 ± 17.3 minutes) was shorter than in other studies (75–90 

minutes), possibly due to the younger age group and fewer comorbidities, which may simplify 

surgical management. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et 

al. (2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Time of 

Surgery (mean 

± SD) 

69.1 ± 17.3 Minutes 

(range: 50-130 minutes) 

75-90 minutes 

(mean) 

90 minutes 

(mean) 

85 minutes 

(mean) 

Time range 

not specified 

Table 12: Comparison of time of surgery 

 

Blood Loss 

The mean blood loss (165.7 ± 73.3 mL) was comparable to other studies (150–250 mL), 

indicating consistency in surgical techniques and hemostasis protocols. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et 

al. (2020) 

Davis et al. 

(2019) 

Blood Loss 

(mean ± SD) 

165.7 ± 73.3 mL 

(range: 70-350 mL) 

150-250 mL 

(mean) 

180-250 mL 

(mean) 

200 mL 

(mean) 

Data not 

specified 

Table 13: Comparison of blood loss 

 

Intraoperative Complications 
The low complication rate (2.85%) aligns with Brown et al. (2020)[20] and Davis et al. 

(2019)[21] reinforcing the safety of bicolumnar plating when performed by experienced 

surgeons. 

 

Parameter Present 

Study 

Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et al. (2020) Davis et al. 

(2019) 

Intraoperative 

Complications 

1 case 

(2.85%) 

2-5% 

complications 

5-10% 

complications 

Low complication 

rates 

5% 

Complications 

Table 14: Comparison of intra operative complictions 

 

Healing and Functional Recovery Union Time 

The mean union time (12.9 ± 2.1 weeks) was consistent with Smith et al. (2021)[18] and 

Johnson et al. (2020),[19] suggesting that bicolumnar plating provides stable fixation conducive 

to bone healing. Notably, younger patients (18–30 years) exhibited faster union (11.5 ± 1.5 

weeks), emphasizing the role of age in recovery. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et 

al. (2020) 

Brown et 

al. (2020) 

Davis et al. 

(2019) 

Union Time 12.9 ± 2.1 weeks(range: 12-16 weeks 12-18 weeks 13 weeks Union time not 
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(mean ± SD) 10- 16 weeks) (mean) (mean) (mean) specified 

Table 15: Comparison of union time 

 

Range of Motion (ROM) 

The present study evaluated the time to full range of motion (ROM) and union time in patients 

with intra-articular distal humerus fractures treated with bicolumnar plating. Patients in our 

cohort achieved full ROM at a mean of 15.1±2.5 weeks (range: 12-20 weeks), demonstrating a 

recovery timeline that was intermediate compared to previous studies. While this was slightly 

slower than the 12-16 weeks reported by Smith et al. (2021),[18] it was notably faster than the 

16-20 weeks observed in both Johnson et al. (2020)[19] and Brown et al. (2020).[20] Davis et al. 

(2019)[21] did not provide specific data on time to full ROM, limiting comparison with their 

findings. The variations in recovery times may reflect differences in rehabilitation protocols, 

patient demographics, or surgical techniques across studies. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et 

al. (2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Time to Full ROM 

(mean ± SD) 

15.1 ± 2.5 weeks 

(range: 12-20 

weeks) 

14-18 weeks 

(mean) 

16-20 weeks 

(mean) 

16-20 weeks 

(mean) 

Full ROM time 

not specified 

Table 16: Comparison of range of motion 

 

MEPS Scores 

The MEPS scores at 6 months (75.7 ± 4.5) and 9 months (85.3 ± 4.5) were comparable to or 

better than other studies, indicating excellent functional recovery. The progressive 

improvement in MEPS scores highlights the effectiveness of bicolumnar plating in restoring 

elbow function. 

 

Parameter 
Present Study Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

MEPS at 2 Weeks 47.5 ± 2.5 Not reported Not reported Not reported Not reported 

MEPS at 6 Weeks 52.5 ± 2.5 Not reported Not reported Not reported Not reported 

MEPS at 3 Months 62.3 ± 4.9 58 ± 6.2 55 ± 5.5 60 ± 7.1 65 ± 5.8 

MEPS at 6 Months 75.7 ± 4.5 72 ± 5.9 70 ± 6.3 68 ± 7.5 78 ± 4.7 

MEPS at 9 Months 85.3 ± 4.5 82 ± 6.1 80 ± 5.8 78 ± 7.2 84 ± 4.9 

Table 17: Comparison of MEPS over time 

 

Union time and healing by Age group 
The analysis of union times in our study reveals several important findings when compared to 

existing literature. Our overall mean union time of 12.9 ± 2.1 weeks compares favorably with 

previous studies, falling within the range of 12-18 weeks reported by other authors. This 

consistency across studies suggests that bicolumnar plating provides reliable fixation for intra-

articular distal humerus fractures, with predictable healing timelines. The age-stratified data 

from our study provides particularly valuable insights, demonstrating that younger patients 

(18-30 years) achieved union significantly faster (11.5 ± 1.5 weeks) than middle-aged patients 

(46-60 years, 13.1 ± 2.2 weeks). This age-related difference in healing time aligns with the 

biological expectation of better healing potential in younger individuals and correlates with 

Johnson et al.'s (2020)[19] findings of slower union (14-20 weeks) in their elderly population. 
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Parameter Present Study Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Overall Union 

Time 

12.9 ± 2.1 weeks 12–16 weeks 12–18 weeks 14 weeks Not specified 

Union (Age 

18–30) 

11.5 ± 1.5 weeks Not stratified Not stratified Not stratified Not stratified 

Union (Age 

46–60) 

13.1 ± 2.2 weeks Not stratified Elderly: 14– 20 

weeks 

Not stratified Not stratified 

Table 18: Comparison of union time and healing by age group 

 

Complications 

 

Postoperative Complications 
The most common complication was ulnar nerve neuropraxia (8.3%), consistent with Smith et 

al. (2021)[18] and Davis et al. (2019).[21] However, the overall complication rate (77.8% no 

complications) was favorable, underscoring the reliability of the surgical technique. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et 

al. (2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Postoperative 

Complications 

77.8% 

no complications, 

Ulnar nerve 

neuropraxia (8.3%) 

Infection, ulnar 

neuropraxia 

5-15% 

complications 

Neuropraxia, 

stiffness 

Infection 

(5%), 

stiffness (4%) 

Table 19: Comparison of postoperative complications 

 

Fixation Methods 

The present study exclusively used bicolumnar plating, achieving a 100% union rate, which 

compares favorably with TBW (95% union, Smith et al., 2021)18 and dual plating (97% union, 

Johnson et al., 2020). This supports bicolumnar plating as a robust fixation method for intra-

articular distal humerus fractures. 

 

Parameter Present Study Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et al. 

(2020) 

Davis et al. 

(2019) 

Fixation 

Method 

TBW (100% 

union) 

TBW (95% 

union) 

Dual plating 

(97%) 

TBW (92% 

union) 

Parallel plating 

Table 20: Comparison of fixation methods 

 

 

Return to Activity 
Patients with comorbidities took longer to return to pre-injury activity (26.6 ± 5.6 weeks), but 

this was still comparable to other studies (25–30 weeks). The younger age of the cohort may 

have contributed to quicker recovery despite comorbidities. 

 

Parameter Present Study 
Smith et al. 

(2021) 

Johnson et al. 

(2020) 

Brown et 

al. (2020) 

Davis et al. 

(2019) 

With Comorbidities 26.6±5.6 weeks 28 weeks 30 weeks 29 weeks 25 weeks 

Table 21: Comparison with comorbities 
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The study demonstrates that bicolumnar plating is an effective treatment for intra- 

articular distal humerus fractures, particularly in younger adults, with excellent functional 

outcomes, high union rates, and minimal complications. The results align with or surpass those 

reported in comparable studies, reinforcing the technique’s reliability. Future research with 

larger, multicenter cohorts and longer follow-up periods would further validate these findings. 

 

 

CONCLUSION 

The findings of this study demonstrate that bicolumnar plating using the olecranon osteotomy 

approach is an effective surgical technique for treating intra-articular distal humerus fractures. 

The results indicate satisfactory union times, with an overall range of 11.5 to 13.1 weeks across 

different age groups. Healing times varied slightly, with patients aged 18-30 years healing 

within 8 to 10 weeks, those aged 31-45 years within 9 to 11 weeks, and patients aged 46-60 

years requiring 10 to 12 weeks. Males exhibited healing times of 10 to 12 weeks, while 

females showed slightly faster recovery at 9 to 11 weeks. Injury mechanism also influenced 

healing, with road traffic accident cases healing in 10 to 12 weeks, whereas self- fall cases 

recovered within 9 to 11 weeks. Comorbidities played a role, with patients without 

comorbidities healing in 10 to 11 weeks, while those with underlying conditions required 11 to 

12 weeks. 

Progressive improvements in range of motion (ROM) were observed throughout 

follow-ups. At 2 weeks postoperatively, ROM was restricted to 10°–110° due to stiffness and 

pain, improving to 5°–120° at 6 weeks and 5°–135° at 3 months. By 6 months, nearly full ROM 

(0°–160°) was achieved, with maximum recovery (0°– 170°) observed at 9 months. These 

results align with previous studies and emphasize the importance of structured physiotherapy 

in optimizing functional recovery. 

MEPS scores also demonstrated significant functional improvement, with an average 

score of 85.3 ± 4.5 at 9 months. Patients with self-fall injuries exhibited slightly higher MEPS 

scores compared to those with road traffic accidents (p = 0.412), though the difference was not 

statistically significant. Additionally, the presence of comorbidities did not significantly impact 

time to full ROM (p = 0.581) or return to pre-injury activities (p = 0.743), suggesting that 

appropriate surgical techniques and rehabilitation can mitigate the effects of underlying health 

conditions. 

The overall complication rate in this study was low (2.85% intraoperative and 

postoperative), significantly lower than the 10% complication rates reported in previous 

literature. Common postoperative complications included ulnar nerve neuropraxia, elbow 

stiffness, and post-traumatic arthritis, but these did not substantially affect final functional 

outcomes. The lower complication rate suggests that meticulous surgical execution and optimal 

postoperative care contribute to improved patient recovery. 

In conclusion, bicolumnar plating via the olecranon osteotomy approach remains a gold 

standard for managing complex distal humerus fractures. It ensures stable fixation, facilitates 

early mobilization, and leads to favorable functional outcomes with minimal complications. 

Compared to previous studies, our findings confirm that this technique achieves predictable 

healing times and superior range of motion recovery. 
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