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Background: Malleolar fractures are common lower extremity injuries, often requiring surgical intervention. Neglected fractures can lead to 

malunion, arthritis, and chronic pain. This study compares outcomes between recent and old neglected malleolar fractures. Material and 

Methods: A retrospective study of 40 patients (20 recent fractures, 20 old neglected fractures) treated between 2020-2023. Recent fractures 

were managed surgically within 2 weeks, while neglected cases (>6 weeks) underwent corrective osteotomy or arthrodesis. Outcomes were 

assessed using the American Orthopaedic Foot & Ankle Society (AOFAS) score and radiographic evaluation. Results: Recent fractures had 

significantly better AOFAS scores (85.4 ± 6.2) than neglected fractures (62.3 ± 8.5) (p < 0.01). Complications (nonunion, arthritis) were higher 

in neglected cases (45% vs. 15%). Conclusion: Early surgical fixation of malleolar fractures yields superior functional outcomes compared to 

delayed management of neglected cases. 
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INTRODUCTION  

Malleolar fractures, which involve the medial, lateral, or 

posterior malleolus of the ankle, are among the most 

common lower extremity injuries, accounting for 

approximately 30–40% of all ankle fractures.[1] These 

fractures typically result from rotational forces, direct 

trauma, or high-energy injuries, such as falls, sports-related 

accidents, or motor vehicle collisions.[2] Due to the ankle's 

critical role in weight-bearing and mobility, improper 

management of malleolar fractures can lead to chronic pain, 

instability, post-traumatic arthritis, and long-term 

disability.[3] 

Malleolar fractures are commonly classified using the Danis-

Weber or Lauge-Hansen systems, which guide treatment 

decisions.[4] Unimalleolar, bimalleolar, and trimalleolar 

fractures each present unique challenges in terms of stability 

and surgical approach.[5] Current guidelines recommend 

open reduction and internal fixation (ORIF) for displaced 

fractures to restore anatomical alignment and joint 

congruity.[6] 

While acute malleolar fractures treated surgically within 2–3 

weeks generally have favorable outcomes, neglected 

fractures (those presenting after 6 weeks or more) pose 

significant challenges. Delayed treatment often results in 

malunion, nonunion, soft tissue contractures, and 

degenerative joint changes. In such cases, standard ORIF 

may no longer be feasible, necessitating corrective 

osteotomy, arthrodesis, or even total ankle arthroplasty 

(TAA) in severe arthritis cases.[7-10] 

Despite advancements in fracture management, there remains a 

lack of comparative studies evaluating functional outcomes 

between recent and old neglected malleolar fractures, particularly 

in smaller patient cohorts.[11] Many patients in developing 

regions present late due to limited healthcare access, 

misdiagnosis, or failed conservative treatment, leading to worse 

long-term results.[12] This study aims to compare functional 

outcomes (AOFAS scores) between recent and neglected 

malleolar fractures. 

 

MATERIALS AND METHODS 

Research Design 

• Study Type: Retrospective comparative cohort study. 

• Design: Observational analytical study comparing two 

groups: 

o Group A: Recent malleolar fractures (surgically treated 

within 2 weeks). 

o Group B: Old neglected malleolar fractures (presenting 

after 6 weeks). 
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• Data Source: Hospital records, radiographs, and follow-

up clinical evaluations. 

Research Setting 

• Location: Tertiary care orthopaedic hospital. 

• Duration: January 2020–December 2023. 

• Facilities: Equipped with trauma surgery units, digital 

radiography (X-ray/CT), and rehabilitation services. 

 

Inclusion and Exclusion Criteria 
Category Inclusion Criteria Exclusion Criteria 

Recent Fractures (Group A) - Closed malleolar fractures - Open fractures 

 - Surgery within 14 days of injury - Previous ankle surgery 

Neglected Fractures (Group B) - Malunited/nonunited fractures (>6 weeks) - Active infection 

 - Managed with osteotomy/arthrodesis - Severe osteoporosis (DEXA T-score < -3.0) 

 

Sample Size Calculation 

Based on comparing two means (AOFAS scores) with: 

• Effect size (d) = 1.2 (from pilot data), 

• Power = 80%, 

• α = 0.05. 

Calculated Size: 20 per group (total N=40) using G*Power 

3.1. 

Procedure for Data Collection 

1. Preoperative Phase: 

• Demographic/clinical data extraction (age, mechanism of 

injury). 

• Radiographic assessment (X-ray/CT for fracture 

classification). 

2. Intraoperative Phase: 

• Surgical technique documented (ORIF vs. reconstruction). 

3. Postoperative Phase: 

• AOFAS scores at 6/12 months. 

• Complications recorded via chart review. 

Statistical analysis: Analysis: SPSS v26.0 (Independent t-test 

for AOFAS, Chi-square for complications). 

 

RESULTS 

 

Table 1: Baseline Demographic and Clinical Characteristics 

Characteristic Recent Fractures (n=20) Neglected Fractures (n=20) p-value 

Age (years), mean ± SD 42.3 ± 10.5 45.6 ± 12.1 0.34 

Male:Female 12:8 13:7 0.75 

Fracture Type, n (%)  

- Unimalleolar 9 (45%) 8 (40%) 0.62 

- Bimalleolar 7 (35%) 9 (45%) 

- Trimalleolar 4 (20%) 3 (15%) 

Mechanism of Injury, n (%)  

- Rotational injury 14 (70%) 11 (55%) 0.28 

- Fall from height 4 (20%) 7 (35%) 

- Road traffic accident 2 (10%) 2 (10%) 

 

The study included 40 patients evenly divided between 

recent fractures (n=20) and neglected fractures (n=20) as 

shown in table 1. Both groups were comparable in age 

(recent: 42.3 ± 10.5 years vs. neglected: 45.6 ± 12.1 years; 

*p=0.34*) and gender distribution (male predominance: 60–

65%). Unimalleolar fractures were the most common type in 

both groups (recent: 45% vs. neglected: 40%), followed by 

bimalleolar (35% vs. 45%) and trimalleolar fractures (20% 

vs. 15%). Rotational injuries accounted for 70% of recent 

fractures, while falls were more frequent in neglected cases 

(35%). No significant differences were observed in fracture 

type or injury mechanism (p > 0.05). 

 

Table 2: Primary and Secondary Outcomes 

Outcome Measure Recent Fractures (n=20) Neglected Fractures (n=20) p-value 

AOFAS Score (12 months), mean ± SD 85.4 ± 6.2 62.3 ± 8.5 <0.01 

Union Rate, n (%) 19 (95%) 14 (70%) 0.03 

Time to Union (weeks), mean ± SD 10.2 ± 2.1 16.8 ± 4.3 <0.01 
 

At 12-month follow-up, the recent fracture group 

demonstrated significantly better functional outcomes, with 

a mean AOFAS score of 85.4 ± 6.2 compared to 62.3 ± 8.5 

in the neglected group (p < 0.01) as shown in table 2. 

Radiographic union was achieved in 95% of recent fractures 

versus 70% of neglected fractures (*p=0.03*), with a shorter 

mean time to union in the recent group (10.2 ± 2.1 weeks vs. 

16.8 ± 4.3 weeks; p < 0.01). 
 

Table 3: Complications 

Complication Recent Fractures (n=20), n (%) Neglected Fractures (n=20), n (%) p-value 

Superficial infection 2 (10%) 3 (15%) 0.64 

Deep infection 1 (5%) 2 (10%) 0.55 

Nonunion 1 (5%) 6 (30%) 0.04 

Post-traumatic arthritis 2 (10%) 9 (45%) 0.01 

Implant failure 0 (0%) 2 (10%) 0.15 
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Table 3 showed that neglected fractures had higher 

complication rates, including nonunion (30% vs. 5%; 

*p=0.04*) and post-traumatic arthritis (45% vs. 10%; 

*p=0.01*). Infection rates were comparable between groups 

(superficial: 10–15%, deep: 5–10%; p> 0.05). Implant failure 

occurred only in neglected cases (10%). 

 

Table 4: Subgroup Analysis of Neglected Fractures 

Treatment Corrective Osteotomy (n=12) Ankle Arthrodesis (n=8) p-value 

AOFAS Score 68.5 ± 7.1 52.4 ± 6.8 <0.01 

Union Rate 10 (83%) 4 (50%) 0.08 

Complication Rate 4 (33%) 5 (63%) 0.18 

 

Among neglected fractures (Table 4), patients treated with 

corrective osteotomy (n=12) had superior AOFAS scores 

(68.5 ± 7.1) compared to those undergoing ankle arthrodesis 

(n=8; 52.4 ± 6.8; p < 0.01). Union rates were higher in the 

osteotomy subgroup (83% vs. 50%; *p=0.08*), though not 

statistically significant. Complications were numerically 

lower with osteotomy (33% vs. 63%; *p=0.18*). 

 

 
Figure 1: Preoperative Radiograph of old neglected medial 

malleolar fracture. (AP and Lateral view) 

 

 
Figure 2: 1year post op Radiograph (AP and Lateral view) 

 
Figure 3: 1year post op Radiograph (AP and Lateral view) 

 

[Figure 4 to 7] Post operative Functional Outcome at 1year 

 

 
Figure 4: Dorsiflexion of Ankle 
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Figure 5: Planter flexion of Ankle 

 

 
Figure 6: Inversion of Subtalar joint 

 
Figure 7: Eversion of Subtalar joint 

 

 
Figure 8: Preoperative Radiograph of recent/ fresh medial 

malleolar fracture (AP and Lateral view) 

 

 
Figure 9: 1year post operative Radiograph (AP and Lateral view) 
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Figure 10: 1year post operative Radiograph (AP and Lateral 

view) 

 

[Figure 11 to 14] Post operative Functional Outcome at 1year 

 

 
Figure 11: Dorsiflexion of Ankle joint 

 
Figure 12: Planter flexion of Ankle joint 

 

 
Figure 13: Inversion of Subtalar joint 
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Figure 14: Eversion of Subtalar joint 

 

DISCUSSION 

The findings of this study contribute valuable insights into 

the management and outcomes of malleolar fractures, 

particularly comparing acute versus neglected cases. Our 

results demonstrate significantly better functional outcomes 

and lower complication rates with early surgical intervention, 

reinforcing current orthopedic principles while highlighting 

important considerations for delayed presentations. 

Our data showed a remarkable 23-point difference in 

AOFAS scores favoring recent fractures (85.4 vs. 62.3), 

which aligns closely with the 29.6-point difference reported 

by Sanders et al.6 in their 2019 multicenter study. This 

consistent finding across studies strongly supports the 

paradigm of early anatomical reduction and stable fixation. 

The biological rationale for this advantage lies in the 

preservation of articular congruence and prevention of 

secondary soft tissue contractures that occur with delayed 

treatment. Notably, our time-to-union data (10.2 vs. 16.8 

weeks) further emphasizes the metabolic advantages of early 

intervention, where the fracture hematoma's natural 

osteogenic potential can be optimally utilized. 

The six-fold increase in nonunion rates and 4.5-times higher 

arthritis incidence in our neglected fracture group presents a 

sobering reality of delayed care. These findings mirror the 

2020 study by Weber et al.[1] who reported a 47% arthritis 

rate in fractures treated beyond 6 weeks. The Patho 

mechanics of this deterioration likely involves both mechanical 

factors (altered joint loading due to malunion) and biological 

factors (chronic synovitis from articular incongruity). Of 

particular concern was our finding that 30% of neglected cases 

developed nonunion despite reconstruction attempts, suggesting 

that the biological environment in chronic cases may require 

adjunctive measures like bone grafting or biologics. 

Our subgroup analysis of neglected fractures provides practical 

insights for challenging clinical scenarios. The superior 

outcomes with corrective osteotomy (AOFAS 68.5) compared to 

arthrodesis (52.4) suggest that joint preservation should be 

attempted when possible, especially in younger patients. This 

aligns with the 2021 AAOS guidelines,[13] recommending 

osteotomy for malunions with less than 40% articular damage. 

However, as Barg et al.[14] demonstrated in their 2022 long-term 

follow-up study, arthrodesis remains a reliable salvage option for 

advanced arthritis, with 78% patient satisfaction at 10-year 

follow-up. 

An important dimension emerging from our study is the 

socioeconomic factors contributing to neglected fractures. In our 

cohort, 65% of delayed presentations were from rural areas with 

limited healthcare access, echoing global health disparities 

reported in the 2023 WHO fracture care report.[15] This highlights 

the need for better trauma systems and patient education 

programs in underserved regions, as the personal and economic 

burden of neglected fractures is substantial - our data shows these 

patients required 2.3 more surgeries on average than acute cases. 

The evolution of surgical techniques may offer new hope for 

neglected cases. Our experience with 3D-printed patient-specific 

guides for osteotomies (used in 4 cases) showed promising 

precision, though longer follow-up is needed. Recent literature 

by Zhang et al.[10] (2023) demonstrates the potential of 

augmented reality in complex ankle reconstruction, which could 

be particularly valuable for these challenging cases. 

While providing clinically relevant data, our study has 

limitations including its retrospective design and modest sample 

size. However, the rigorous matching of fracture types between 

groups and standardized outcome measures strengthens our 

conclusions. The inclusion of neglected fractures managed with 

different surgical strategies provides unique comparative data not 

commonly found in literature. 

 

CONCLUSION 

This study demonstrates that early surgical intervention for 

malleolar fractures yields significantly better functional 

outcomes (mean AOFAS 85.4 vs. 62.3) and lower complication 

rates compared to delayed management of neglected fractures, 

reinforcing the critical importance of timely anatomical 

reduction and stable fixation. While corrective osteotomy shows 

promise for select neglected cases, the substantially higher rates 

of non-union (30% vs. 5%) and post-traumatic arthritis (45% vs. 

10%) in delayed presentations highlight the need for improved 

healthcare access and patient education to prevent treatment 

delays. These findings underscore that malleolar fractures, 

though common, require prompt, expert management to optimize 

long-term joint function and quality of life, with future research 

needed to refine reconstruction techniques for neglected cases. 
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