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Abstract  
This study is on the assessment of clinical outcomes following ankle arthrodesis among patients who had 

posttraumatic osteoarthritis of the ankle and infected open primary ankle injury at specialized hospitals in 

Kaduna, Kaduna State, Nigeria, with the aim of determining the mechanism of injury, mode of treatment and 

treatment outcome. A retrospective study research design was employed for all  the patients to collect data from 

the two specialized hospital records. The data were analyzed using Pearson and chi-square test tool. The results 

revealed that Motor vehicular crashes (MVCs) are the leading mechanism of injury, accounting for 66.7%, 

majority of patients underwent ankle arthrodesis using Charnley’s compression clamp, and on the functional 

outcomes measured using the AOFAS Ankle-Hind foot scale, findings show that they were favorable, with over 

80% of patients achieving good-to-excellent results. The paper recommended that further research with larger 

cohorts and randomized controlled designs is warranted to more definitively compare the long-term efficacy and 

safety profiles of Charnley’s clamp versus trans articular screw fixation in ankle arthrodesis. 
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I. Introduction 
Ankle arthrodesis remains the gold standard salvage procedure for the management of ankle arthritis, 

often resulting from acute ankle injury. These injuries vary from mild sprains to severe open fractures. The 

Sequelae of severe trauma to the ankle joint, is a disruption of the ankle mortise, with damage to the articular 

cartilage, leading to significant morbidity.1  

The mechanism of injury may involve either high- or low-energy transfer, often influenced by the 

patient’s age, bone quality, and ligamentous integrity2. Such traumatic events can result in joint incongruity, 

chronic pain, instability, and progressive cartilage degeneration. As the joint deteriorates, patients experience 

worsening pain, decreased mobility, and impaired quality of life.3 

Ankle arthrodesis is a primary treatment option for managing severe post-traumatic ankle osteoarthritis. 

It aims to alleviate pain, stabilize the joint, and restore function by permanently fusing the tibia to the talus. 

The outcomes of ankle arthrodesis in post-traumatic osteoarthritis have been examined across various 

centers. Obiegbu and Ikeotunye reported that 75% of patients achieved excellent outcomes. Similarly, Fuchs, et 

al. demonstrated the long-term benefits of ankle arthrodesis, noting sustained pain relief and improved function a 

decade after surgery.4,5 

Despite favorable outcomes, complications such as non-union, infection, and hardware-related problems 

can occur, although these may be minimized through meticulous surgical technique and postoperative care. 

Additionally, altered foot biomechanics post-fusion may predispose patients to secondary arthritis in adjacent 

joints, such as the subtalar and mid foot joints, over time.6   

The aim of the study  

Is to analyze clinical outcomes following ankle arthrodesis among patients who had post-traumatic osteoarthritis 

of the ankle at specialized hospitals in Kaduna, Kaduna state, Nigeria, while the objectives are; 

1. To analyze the early outcomes of patients who underwent ankle arthrodesis following severe traumatic injury 

to the ankle joint in the study. 

2. To determine mechanism of injury, methods of fixation, treatment outcome and complications of treatment 

among patients who had posttraumatic osteoarthritis of the ankle at specialized hospital in Kaduna state, Nigeria. 
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II. Materials and Method 
Study Area: The study was carried out at two specialized hospitals, Barau DIkko Teaching hospital and Rapha 

specialist Hospital Kaduna. Barau Dikko Teaching Hospital is the only State-Owned Tertiary Health Facility that 

offers training to both medical students and resident doctors within the heart of the busy central city of Kaduna, 

the facility boasts of over 2000 staff and an annual patient turnover of over 300,000. Rapha Specialist Hospital 

Kaduna, is a multispecialty private hospital with a rising reputation for  trauma and orthopaedic care that provides 

comprehensive specialist care in the resource deprived northern Nigerian city of Kaduna, it boasts of over 70 staff 

with an annual patient turnover of 15,000.  

Study Design and Study Population: A retrospective study design was employed for all patients who had 

arthrodesis procedures for posttraumatic ankle arthritis.  All patients with complete medical records were included 

in the study, while those with incomplete medical records and those with less than one year follow up were 

excluded from the study. The Period under review was between June 2014 to June 2021. 

The Surgical techniques used for fixation, postoperative outcomes, complications and functional outcomes using 

the American Orthopaedic Foot and Ankle society (AOFAS)Ankle –Hind foot scale were all assessed. 

Data Collection: The data was obtained from the medical records of patients managed during the period under 

review from the two facilities. Independent variables were the socio-demographic characteristics, mechanism of 

injury, duration of symptoms, surgical techniques used, type of fixation methods, and the first, third and sixth 

months post-operative radiological assessment results. Outcome measures of interest were rates of complication 

(such as non –union, infection, and hardware failure) and functional status.  

Data Analysis: Data that were extracted from the data sources were entered into predesigned software in 

Statistical Packages for Social Sciences (SPSS) version 23 (IBM corp. Released 2012. IBM SPSS statistics for 

windows, version 19.0, Armonk, NY: IBM Corp) and analyzed.  Functional outcomes measures were assessed 

using the American Orthopedic Foot and Ankle society (AOFAS)Ankle –Hind foot scale. Results were presented 

as Tables and charts. Confidence interval was calculated using open epi.  Pearson and Chi-square (χ2) tool were 

used to test association and differences between the independent variables and the main outcome of the study, 

with statistical significance set at p-value of 0.05. 

 

Surgical Technique:  

Overall, 18 patients’ records were reviewed. Of the 18 patients operated, 15 had developed post traumatic 

arthritis at the time of presentation, and the remaining 3 had open and infected fracture dislocation of the ankle 

joint.  

A standard preoperative work up was followed on all the patients and consent obtained before surgery.  

Procedures were primarily performed under spinal anesthesia, with few under general anesthesia based 

on patient preference. 

Operative reports indicated that patients were placed in the supine position, and a thigh tourniquet was 

applied to minimize intraoperative bleeding. Surgical exposure was achieved using both medial and lateral 

incisions, with careful retraction of surrounding soft tissues to visualize the ankle joint. Approximately 6 cm of 

the distal fibula was excised in most cases. Any residual cartilage, osteophytes, or loose bodies present on the 

tibia and talar surfaces were debrided. 

Articular surfaces were prepared using an osteotome to create fresh, bleeding bone surfaces to facilitate 

fusion. The foot was then positioned in neutral dorsiflexion with slight valgus alignment to ensure proper 

postoperative alignment and function. Internal fixation was achieved using trans articular screws in few of the 

cases, while external fixation with Charnley’s clamp was employed in majority of the cases. 

Following fixation, the wound was closed in layers. Where internal fixation was used, additional support 

with a cast was documented. Postoperative care involved strict non-weight-bearing immobilization on the affected 

side. 

Patients were followed up regularly at approximately 1 month, 3 months, 6 months, and 12 months 

postoperatively. Radiographic assessments (anteroposterior and lateral views) were used to monitor fusion 

progress. In cases where external fixation with a Charnley’s clamp was applied, the device was removed upon 

radiological evidence of callus bridging across at least two cortices. 

Gradual reintroduction of weight-bearing activities and structured physical therapy was initiated once 

satisfactory bone healing was observed, as documented in follow-up notes. 

Clinical outcomes were assessed through both radiographic evaluation and the American Orthopaedic 

Foot and Ankle Society (AOFAS) Ankle-Hind foot Scale. The AOFAS scale was adjusted to a maximum score 

of 92 (as patients post-arthrodesis are unable to score the 8 points allocated to sagittal motion). Scores were 

categorized according to AOFAS as follows: Excellent: 80–92 Good: 70–79 Fair: 60–69 Poor: <60. 
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Radiographs were reviewed to assess the presence of bony fusion and the position/alignment of the fused joint. 

Clinical documentation was used to determine patient-reported pain and function. Other secondary complications 

such as non-union and pin site infections were also evaluated. 

 

III. Presentation of Results 
 

Table 1: Age and Sex Distribution of Patients (n=18) 
Age Group ( Years) Frequency Percent 

≤30 2 11.1 

31-40 4 22.2 

41-50 6 33.3 

51-60 4 22.2 

≥61 3 16.7 

Sex   

Male  10 55.6 

Female  8 44.4 

 

The age ranges from 22 to 68 years with mean age of 49.3(SD). The predominant age group was 41-50 years 

(33.3%), followed by 51-60 years and 31-40 years (22.2% each), 61-70 years (16.6%) and 20-30 years constitute 

the least (11.1%). 

 

 
Figure 1: Mechanism of Injury 

The predominant mechanism of injury was motor vehicular crash (66.7%), followed by Fall from height (22.2%), 

and fall on ground level (11.1%). 

 

 
Figure 2: Mode of Treatment 
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Of the 18 surgeries carried out, majority of procedure (88.9%, n=16) had Charnleys clamp, while 11.1% (n=2) 

were Trans articular screws.  

 

Table 2: Treatment Outcome 
Methods of fixation Union Status Pin tract Infection Status 

Union  Non-Union  No Infection   Infection  

 Freq (%) Freq (%) Freq (%) Freq (%) 

Charnleys clamp (n=16) 14 (87.5) 2 (12.5) 15 (93.7) 1(6.3) 

Trans articular screw (n=2) 2 (100.0) 0(0.0) 2(100.0) 0(0.0) 

Total (n=18) 16 (88.9) 2(11.1) 17 (94.4) 1(5.6) 

 Risk in Exposed= 87.5% 
CI= 62.72 – 97.76 

p-value= 0.5074 

Risk in Exposed= 93.75% 
CI= 69.69 – 100.0 

p-value= 0.2032 

 

 
Figure 3: Outcome of procedure using AOFAS Ankle –Hind foot Scale 

 

IV. Discussion 
The age distribution as revealed by in this study ranged from 22 to 68 years, with a mean age of 49.3 

years. The predominant age group affected was between 41 and 50 years, representing 33.3% of the cohort. This 

trend aligns with findings by Court-Brown et al., who reported that hind foot injuries occur most commonly in 

middle-aged adults due to increased exposure to trauma through occupational and vehicular activities.7 

Findings shows that Motor vehicular crashes (MVCs) are the leading mechanism of injury, accounting 

for 66.7% of cases, followed by falls from height (22.2%) and ground-level falls (11.1%). Similar findings were 

observed in studies from low- and middle-income countries, where MVCs remain the predominant cause of lower 

limb trauma due to poor road safety and infrastructure.8,9,10 

Regarding surgical interventions, research findings revealed that 88.9% of patients underwent ankle 

arthrodesis using Charnley’s compression clamp, while 11.1% received trans articular screw fixation. Among 

those treated with Charnley’s clamp, the union rate was 87.5%, with a 12.5% incidence of non-union and a 6.3% 

rate of pin tract infection. In contrast, all patients treated with trans articular screws achieved successful union 

without complications. Although the Charnley’s clamp group exhibited high rates of non-union and pin tract 

infections, these differences were not statistically significant. These findings suggest that trans articular screw 

fixation may offer advantages in terms of union rates and complication profiles. This observation is supported by 

studies indicating that internal fixation methods, such as trans articular screws, can provide better compression 

and stability, leading to improved outcomes.10, 11, 13 

Pin tract infection, a known complication of external fixation devices, remains a clinical challenge. 

Several studies have reported pin site infection rates ranging from 5% to 25% in Charnley’s technique, with risks 

amplified in diabetic or immunocompromised patients.14,15 

On the functional outcomes measured using the AOFAS Ankle-Hind foot scale, findings show that they 

were favorable, with over 80% of patients achieving good-to-excellent results. Previous studies evaluating 

outcomes after ankle arthrodesis also report high patient satisfaction and improved function, particularly when 

union is achieved without complications.4,10 Globally, arthroscopic ankle arthrodesis has demonstrated high fusion 
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rates and favorable functional outcomes. A long-term follow-up study reported a 94.6% fusion rate and significant 

improvements in AOFAS scores.16,17  

 

V. Conclusion: 
Ankle arthrodesis is a primary treatment option for managing severe post-traumatic ankle osteoarthritis. 

It aims to alleviate pain, stabilize the joint, and restore function by permanently fusing the tibia to the talus. This 

study concludes that ankle arthrodesis remains a reliable and effective surgical treatment for patients with post-

traumatic ankle arthrodesis particularly when conservative management has failed. The procedure consistently 

provides significant pain relief and patients satisfaction with few complications. However, long time follow up is 

recommended to monitor for the development of adjacent joint arthritis.  

 

VI. Recommendations 
While the small sample size of this study limits the generalizability of the findings, the results underscore 

the importance of selecting appropriate fixation methods to optimize patient outcomes. Further research with 

larger cohorts and randomized controlled designs is warranted to more definitively compare the long-term efficacy 

and safety profiles of Charnley’s clamp versus trans articular screw fixation in ankle arthrodesis.  
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