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ABSTRACT 

Aims: The aim of this study was to evaluate the  pin-site infections (PSI) among 

external fixator users in post-tibia-fibula surgery. Specifically, it aimed to assess the 

impact of demographic, clinical, and lifestyle factors on the development and severity 

of pin-site infections in this patient population.Objective: To assess the pin-site 

infections in patients undergoing tibia-fibula surgery with external fixation, identify 

risk factors associated with infection.Methodology: This cross-sectional study was 

conducted at Dhaka Trauma Center and Royal Multispeciality Hospital from June 2024 

to July 2025. A total of 70 patients who underwent tibial and fibular fracture surgeries 

with external fixators participated. Participants were selected based on inclusion 

criteria, and data were collected through face-to-face interviews using a structured 

questionnaire. Results: The findings revealed that 51.4% of participants developed 

major pin-site infections, while 48.6% experienced minor infections. Occupation was 

found to be significantly associated with infection severity (p = 0.013), with service 

holders and students showing a higher proportion of major infections. Other factors 

such as BMI, diabetes, and smoking also influenced infection outcomes, though no 

significant association was found between education level and infection severity (p = 

0.643). The study showed a high prevalence of pin-site infections, particularly in 

patients with high-risk occupations and comorbidities.Conclusion: The study 

highlights the high prevalence of pin-site infections among external fixator users in 

post-tibia-fibula surgery. The findings suggest that occupation, comorbidities, and 

patient education play significant roles in infection prevention. Effective post-operative 

care, including patient education and regular monitoring, is essential to reduce infection 

rates. However, the study's limitations, such as the small sample size and single-center 

design, suggest the need for larger, multi-center studies to further explore the factors 

influencing pin-site infections and develop targeted prevention strategies. 

Keywords: Pin-Site Infection, External Fixator, Tibia-Fibula Surgery, Occupation, 

BMI, Diabetes, Smoking, Postoperative Care, Checketts-Otterburn Scale. 



1 

 

1.1 Background:  

Pin-site infections are a common and troublesome complication associated with 

external fixation devices used in orthopedic surgeries, particularly in trauma and 

reconstructive procedures. These infections, which develop at the site where the pins 

pass through the skin, can vary in severity, from minor irritation to severe osteomyelitis. 

The incidence of pin-site infections can significantly impact the healing process, 

causing prolonged hospitalization, additional surgical interventions, and higher 

healthcare costs (Shields et al. 2021, p. 71). Although external fixation remains a 

valuable technique for managing complex fractures, particularly open tibial fractures, 

its association with pin-site infections highlights the ongoing challenges in patient 

management and recovery (Shah et al. 2019, p. S41).  

One of the key factors contributing to pin-site infections is the mechanical nature of the 

external fixation system itself. External fixators stabilize fractures by inserting pins 

through the skin and into the bone, creating a direct pathway for bacterial invasion. The 

skin at the pin-site interface becomes vulnerable to microbial colonization, particularly 

by organisms such as Staphylococcus aureus and Staphylococcus epidermidis, which 

are commonly found in skin flora (Grand et al. 2025, p. 47). The presence of these 

bacteria can lead to the formation of biofilms on the pin surface, complicating the 

infection and making it more difficult to treat with conventional antibiotics (Shields et 

al. 2021, p. 74). Moreover, the mechanical forces exerted on the pins, particularly in 

weight-bearing areas, can lead to tissue trauma and further predispose the site to 

infection (Kazmers et al. 2016, p. 88). This combination of mechanical stress and 

microbial colonization is a critical factor in the development of pin-site infections 

(Shields et al. 2021, p. 75). 

Patient-related factors also play a significant role in the development of pin-site 

infections. Comorbidities such as diabetes, smoking, and obesity are known to impair 

wound healing and increase susceptibility to infections. Patients with diabetes, for 

instance, experience delayed immune responses and reduced tissue oxygenation, both 

of which hinder the healing process and promote bacterial growth at the pin site (Shah 
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et al. 2019, p. S42). Smoking further exacerbates this risk by reducing blood flow to 

the affected area, impairing tissue repair, and increasing the likelihood of infection 

(Badr et al. 2021, p. 80). Other factors such as age, nutritional status, and the presence 

of chronic diseases like rheumatoid arthritis or immune suppression can also influence 

the risk of developing infections (Shields et al. 2021, p. 73).  

Surgical technique is another critical factor influencing the risk of pin-site infections. 

Studies have shown that poor surgical technique, such as inadequate aseptic 

precautions, improper pin placement, or failure to follow best practices for pin insertion, 

increases the likelihood of infection (Kazmers et al. 2016, p. 89). For example, pins 

inserted near joints or through thicker layers of tissue are more prone to infection due 

to the increased motion and irritation at the pin-site interface (Sato et al. 2023, p. 31). 

The use of inappropriate fixation methods or failure to stabilize the pins properly also 

contributes to the incidence of infection (Shields et al. 2021, p. 74). Moreover, the 

length of time the external fixator is in place plays a crucial role in the risk of infection. 

Longer exposure to the external environment increases the likelihood of bacterial 

contamination, particularly in patients with comorbid conditions (Kazmers et al. 2016, 

p. 89). 

Postoperative care is fundamental in preventing and managing pin-site infections. 

Studies have shown that patients who receive proper instructions on pin-site care, 

including regular cleaning and dressing changes, experience significantly lower rates 

of infection (Elkalashy et al. 2024, p. 92). Education programs aimed at improving 

patients' understanding of the importance of hygiene and early infection detection have 

been found to reduce infection rates and improve overall outcomes (Sayed et al. 2019, 

p. 66). Furthermore, consistent follow-up visits and ongoing monitoring for signs of 

infection are essential for managing potential complications and ensuring timely 

intervention (Rahsan Cam, 2014, p. 78). Nursing interventions that include emotional 

support and pain management can also alleviate the psychological stress often 

experienced by patients with external fixators, improving their overall quality of life 

(El-Sebaie et al. 2021, p. 85). 
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Recent advancements in materials and technologies offer promising solutions to reduce 

the risk of pin-site infections. The use of antimicrobial-coated pins, such as titanium 

pins with hydroxyapatite coatings or silver-impregnated surfaces, has shown to 

significantly reduce bacterial colonization and enhance the stability of external fixators 

(Huang et al. 2025, p. 68). These advanced biomaterials create an inhospitable 

environment for bacterial growth, preventing the formation of biofilms and promoting 

better integration with bone (Grand et al. 2025, p. 47). Moreover, innovations in 

dressing materials, such as silicone-based dressings and hydrocolloid bandages, help 

protect the pin sites from external contaminants while promoting optimal healing 

conditions (Ferguson et al. 2022, p. 66).  

Despite these advances, pin-site infections continue to be a major concern, particularly 

in low- and middle-income countries where cost-effective treatments are essential 

(Shah et al. 2019, p. S44). In such settings, external fixators are often used as a more 

affordable alternative to internal fixation devices. However, the high incidence of pin-

site infections in these populations may undermine the cost-effectiveness of this 

treatment, as increased infection rates lead to longer hospital stays, higher treatment 

costs, and the need for more frequent medical interventions (Slater & Mathen 2023, p. 

4). This underscores the importance of developing affordable, standardized care 

protocols for pin-site management, particularly in resource-limited environments 

(Slater & Mathen 2023, p. 3). 

In conclusion, while external fixators remain an essential tool in managing complex 

fractures and deformities, the risk of pin-site infections continues to present significant 

challenges. Factors such as patient comorbidities, surgical technique, and the type of 

external fixator used all contribute to infection risk. Effective management strategies, 

including proper patient education, nursing interventions, and the use of advanced 

biomaterials, can help reduce infection rates and improve patient outcomes. Further 

research is needed to develop standardized protocols for pin-site care, particularly in 

low-resource settings, to ensure that external fixators remain a viable and cost-effective 

option for fracture management (Iliadis et al. 2022, p. 63). 
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1.2 Rationale:  

Pin site infection among the external fixator users in Post-Tibia-Fibular surgery is a 

multifaceted issue that warrants comprehensive investigation and analysis. Pin site 

infections among external fixator users in Tibiofibular fractures is a well-documented 

complication of external fixation procedures, with reported incidence rates ranging 

from 20% to 100% in various studies. This study seeks to address the gap in existing 

literature by conducting a thorough examination of the epidemiological, clinical, 

socioeconomic, and antimicrobial dimensions of pin site infections in this specific 

population. Tibiofibular fractures are common orthopedic injuries that often require 

surgical intervention for proper alignment and healing. External fixators serve as 

invaluable tools in the management of these fractures, providing stability and support 

during the healing process.  

However, the use of external fixators is not without its risks, and one of the most 

significant complications associated with their use is pin site infections. Pin site 

infections can lead to a variety of complications, including increased pain, swelling, 

redness, and discharge at the pin site. In severe cases, these infections can progress to 

cellulitis, osteomyelitis, and systemic sepsis, necessitating aggressive medical and 

surgical interventions. Therefore, understanding the prevalence and factors associated 

with pin site infections among external fixator users is essential for optimizing patient 

care and improving outcomes in this population. By conducting this study, we aim to 

fill this knowledge gap and provide valuable epidemiological data that can inform 

clinical practice and healthcare policies. Understanding the pin site infections in this 

population is crucial for estimating the burden of this complication and identifying 

opportunities for prevention and intervention. 
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1.3 Research question:  

What is the pin site infection among the external fixator users in post-tibial-fibular 

surgery? 
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1.4  Objectives of the study  

1.4.1 General objective:  

To determine the pin site infection among the external fixator users post-tibial-fibular 

surgery. 

1.4.2 Specific objective :  

i. To describe socio-demographic information of the participants. 

ii. To identify the prevalence of minor and major pin-site infections using by the 

Checketts Otterburn scale. 

iii. To evaluate the clinical factors (types of fracture, causes of fracture, affected limb, 

pin site cleaning habit, comorbidities such as diabetes, and Body Mass Index). 

iv. To explore the association between infection level and gender, Education, 

Occupation, Marital status, financial condition, Living Area of the participants.  
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1.5 Conceptual Framework 

Independent Variable  Dependent Variable 

Sociodemographic 

factors: 

• Age,  

• Gender,  

• Education Level,  

• Occupation,  

• Living Area,  

• Family Type. 

 

Pin-site infection Clinical factors:  

• Type of Fracture,  

• Cause of Fracture,  

• Affected Limb,  

• Diabetes,  

• Co-Morbidities,  

• BMI,  

• Activity Level,  

• Allergies. 
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1.6 Operational Definition 

Pin-Site Infection: A pin-site infection is defined as any infection occurring at the site 

where the pins of an external fixator enter the skin. The infection is classified using the 

Checketts-Otterburn grading system, where Grade 1 involves slight redness with 

minimal discharge, and higher grades involve increased redness, pain, discharge, and 

severe soft tissue involvement. 

External Fixator: An external fixator is a device used to stabilize fractures, particularly 

those of the tibia and fibula, through the use of percutaneous pins or wires. These pins 

are inserted through the skin and bone, creating a stable framework to align and support 

the fractured bone during healing. 

Tibia-Fibular Surgery: Tibia-fibular surgery refers to surgical procedures conducted 

on the tibia and fibula bones, commonly due to fractures or deformities. These surgeries 

may involve the use of external fixation devices like the AO external fixator to stabilize 

the bones and promote proper healing. 

Body Mass Index (BMI): Body Mass Index (BMI) is a measure used to assess the 

body weight relative to height, and it is categorized as follows: underweight (BMI < 

18.5), normal weight (18.5 ≤ BMI < 24.9), overweight (25 ≤ BMI < 29.9), and obese 

(BMI ≥ 30). BMI is used in this study to assess its correlation with the occurrence of 

pin-site infections in patients with external fixator. 
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CHAPTER-Ⅱ                                                                        LITERATURE REVIEW 

External fixation is a widely used surgical technique for stabilizing fractures, 

particularly in cases of tibia and fibula fractures. This method involves the application 

of a frame that is attached to the bone using percutaneous pins or wires (Sayed et al. 

2019, p. 66). The frame provides stability and allows for proper bone alignment during 

the healing process without requiring extensive soft tissue dissection, which can be 

beneficial in cases of open fractures or severe comminuted fractures where preserving 

soft tissue integrity is crucial. The use of external fixation is common in both trauma 

settings and elective procedures, such as limb lengthening and deformity correction 

(Kazmers et al. 2016, p. 90). 

One of the key advantages of external fixation is its minimally invasive nature. Unlike 

internal fixation, which requires the insertion of hardware within the bone, external 

fixation only requires small punctures in the skin to insert the pins, which significantly 

reduces the risk of infection at the surgical site (Shields et al. 2021, p. 71). The rapid 

application of external fixators is another advantage, as they can be easily adjusted and 

provide immediate stabilization for fractures, especially in trauma cases. This makes 

them an essential tool in the management of fractures that need to be stabilized quickly 

to prevent further complications such as bone displacement and damage to surrounding 

tissues (Jennison et al. 2014, pp. 595-603).  

However, external fixation is not without its complications. One of the most common 

and challenging complications is pin-site infection (PSI), which occurs when bacteria 

infiltrate the area where the pins penetrate the skin. The external pins create a direct 

pathway for bacteria to enter the body, which can lead to infections that range from 

mild irritation to severe osteomyelitis (Elkalashy et al. 2024, p. 92).  

Pin-site infection is one of the most frequent complications associated with external 

fixation. The prevalence of PSI varies significantly across studies, with reported rates 

ranging from as low as 3% to as high as 80% (Iliadis et al. 2022, p. 63). This wide 

variation can be attributed to several factors, including differences in study 

methodology, patient populations, and the protocols used for diagnosing and treating 

infections. For example, some studies may report infections based on clinical symptoms 
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like redness and swelling, while others may require microbiological confirmation, 

leading to different rates of infection detection (Grand et al. 2025, p. 47).  

Specific studies on PSI in tibia and fibula fractures treated with external fixators reveal 

that the incidence of infection tends to be higher in lower limb fractures, likely due to 

the increased mechanical load and mobility in the tibial area. This area is prone to 

excessive movement and tension, which can increase the likelihood of irritation around 

the pin sites and predispose patients to infections (Sato et al. 2023, p. 31). Furthermore, 

factors such as patient comorbidities, including diabetes and smoking, can elevate the 

risk of infection, contributing to the variability in prevalence rates across different 

studies (Khan et al. 2023, p. 43). 

Several patient-specific factors play a significant role in the development of pin-site 

infections (PSI) following external fixation, particularly in tibia and fibula fractures. 

Diabetes is one of the most commonly cited risk factors, as poorly controlled blood 

sugar levels impair the immune system and slow down wound healing, making 

individuals more susceptible to infections (El-Sebaie et al. 2021, p. 85). Smoking has a 

similar detrimental effect, as it decreases blood flow and collagen production, both of 

which are essential for tissue repair and immune function. Smokers have an increased 

likelihood of developing infections due to these compromised healing capabilities 

(Chua et al. 2022, p. 81). Obesity also raises the risk, as excess weight places additional 

strain on the pins and the surrounding soft tissues, making it harder to maintain proper 

hygiene around the pin sites and increasing skin irritation (Slater & Mathen, 2023, p. 

4). 

In addition, age is another factor influencing PSI risk. Older patients often have 

diminished immune responses and may have reduced circulation, which further 

hampers the body’s ability to fight off infections (Kazmers et al. 2016, p. 90). 

Furthermore, pre-existing comorbidities such as cardiovascular diseases, rheumatoid 

arthritis, and other inflammatory conditions can compromise the immune system, 

further increasing susceptibility to infections (Chua et al.,2022, p. 81). Patients with 

weakened immune systems are less able to combat bacterial invasions at the pin sites, 

heightening the infection risk (Huang et al. 2025, p. 68). 
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The technique used during the surgery plays a vital role in the likelihood of PSI 

development. A less meticulous surgical technique, such as improper insertion of the 

pins or failure to minimize soft tissue damage, can lead to increased infection rates 

(Shah et al. 2019, p. S41). The location of the pin insertion is also important, as pins 

placed near periarticular regions, where soft tissue movement is greater, are more likely 

to become infected compared to pins inserted in peripheral areas with more stable soft 

tissue (Arveladze et al. 2022, p. 26).  

Proper post-operative care is essential in reducing the risk of PSI. Post-surgical 

infection prevention depends largely on the patient’s ability to maintain hygiene around 

the pin sites. Patient education regarding the importance of regular cleaning and the 

proper technique for pin-site care significantly reduces the incidence of infections. 

Regular dressing changes, appropriate antiseptic use, and close monitoring for signs of 

infection are integral to successful post-operative care (Mujdas Adas 2016, p. 76). 

The material and surface coatings of the external fixator pins significantly influence the 

infection rates at pin sites. Titanium pins, for instance, are known for their superior 

biocompatibility compared to other materials such as stainless steel, and they generally 

have lower infection rates (Rahsan Cam 2014, p. 78). Additionally, surface 

modifications, such as hydroxyapatite coatings, have been shown to improve tissue 

integration and reduce bacterial adhesion, further lowering infection risk (Ugaji 2021, 

p. 110). Biofilm formation is a key mechanism by which bacteria survive on the surface 

of the pins. Once bacteria colonize the pin, they form a protective biofilm, making them 

more resistant to both the host immune system and antibiotic treatment (Ferguson et al. 

2022, p. 66). This biofilm formation significantly complicates the treatment of PSI and 

necessitates aggressive management strategies, such as pin removal in severe cases 

(Laubscher et al. 2022, p. 58). 

The pathophysiology of pin-site infections revolves around bacterial colonization and 

subsequent biofilm formation. Bacterial colonization begins when microorganisms 

adhere to the pin surface after insertion, often due to the disruption of the skin barrier 

(Britten et al. 2013, p. 1275). The bacteria then begin to proliferate, forming a protective 

biofilm that shields them from host immune responses and antibiotics, making the 

infection much harder to treat (Jennison et al. 2014, p. 55). Micromotion, which refers 
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to the movement of the pin within the surrounding tissue, contributes to infection by 

creating a microenvironment that is favorable for bacterial growth. This movement, 

particularly in regions with increased soft tissue mobility, leads to friction and irritation, 

which can damage the tissue and allow bacteria to invade (Britten et al. 2013, p. 1275). 

Common pathogens involved in pin-site infections include Staphylococcus aureus, 

which is responsible for a significant portion of infections, and Pseudomonas 

aeruginosa, which is often found in more severe cases (Ktistakis et al. 2015, p. S35). 

These bacteria can lead to superficial infections or more severe complications, such as 

osteomyelitis (bone infection), if left untreated. Osteomyelitis can occur when the 

infection spreads from the pin-site into the bone, potentially requiring surgical 

debridement and the removal of the external fixator pin (Lavini et al. 2014, p. 58). The 

progression of an infection to osteomyelitis can severely compromise the healing 

process, extend recovery time, and significantly increase healthcare costs. Therefore, 

early detection and effective management of pin-site infections are essential to prevent 

long-term complications and ensure successful treatment outcomes for patients using 

external fixators (Lowery et al. 2015, p. 970). 

Pin-site infections (PSI) following external fixation can have significant physical 

consequences. One of the most immediate impacts is delayed healing. Infections at the 

pin sites can interfere with the normal bone healing process, potentially causing 

prolonged recovery and complicating the fracture healing (Moroni et al. 2001, p. 180). 

Additionally, pin loosening is a common result of infection, as the surrounding tissue 

becomes inflamed and weakened, causing the fixator pins to lose their stability. This 

compromises the integrity of the external fixation device, leading to a potential need 

for additional surgical intervention to either stabilize the fracture again or remove the 

external fixator entirely (Jennison et al. 2014, p. 55). The infection can also result in 

increased pain and swelling around the pin sites, making it difficult for patients to 

mobilize and perform daily activities. As a result, functional limitations arise, with 

patients being restricted in their movements, which can significantly affect their 

independence and quality of life (Wright & Nair 2010, p. 170). 

The psychological impact of pin-site infections cannot be overlooked. Studies have 

shown that patients experiencing PSI often struggle with mental health issues such as 
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anxiety and depression due to the ongoing discomfort, fear of further complications, 

and the inability to return to normal life activities (Sayed et al. 2019, p. 66). The 

persistent pain, limited mobility, and uncertainty about the outcome of the infection 

contribute to a significant emotional burden, further affecting the patient’s quality of 

life. The social consequences are also considerable. Prolonged rehabilitation due to 

infection leads to dependency on healthcare providers and family members for 

assistance with daily tasks, creating a strain on both the patient and their support 

network (Elkalashy et al. 2024, p. 92).  

Pin-site infections also place a significant burden on healthcare systems. Patients with 

infections often require extended hospital stays due to the need for intravenous 

antibiotics, wound care, and possibly additional surgeries to address complications like 

osteomyelitis (Iliadis et al. 2022, p. 63). The need for these additional treatments 

increases healthcare costs and stretches hospital resources. If the infection progresses 

to osteomyelitis, a serious bone infection, patients may face the need for long-term 

disability and even amputation in the most severe cases, drastically affecting their long-

term health and quality of life. The financial burden on healthcare systems is 

considerable, as the treatment of PSI and its complications is resource-intensive (Grand 

et al. 2025, p. 47). 

Effective post-operative care is crucial in preventing PSI. Post-operative pin-site care 

protocols vary widely, but studies suggest both daily and weekly care regimens can be 

effective when combined with proper hygiene (Sato et al. 2023, p. 31). The use of 

antiseptics like iodine or chlorhexidine has been shown to reduce bacterial colonization 

at the pin sites. Ensuring that patients receive proper education on self-care is essential. 

Informed patients who understand the signs of infection and the importance of regular 

follow-up are more likely to engage in appropriate care and seek medical attention when 

necessary (Khan et al. 2023, p. 43). 

Innovative pin materials and coatings have shown promise in reducing the incidence of 

PSI. Titanium, a commonly used material in external fixation, has excellent 

biocompatibility and lower infection rates compared to other materials such as stainless 

steel (Arveladze et al. 2022, p. 26). Hydroxyapatite coatings, which promote better 

tissue integration, and silver coatings, known for their antimicrobial properties, are also 
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used to prevent bacterial adhesion and biofilm formation at the pin sites (El-Sebaie et 

al. 2021, p. 85).  

Technological advancements in external fixation have contributed to reducing the risk 

of infection. One such development is the low-energy pin insertion technique, which 

minimizes tissue damage and reduces the likelihood of infection by preventing thermal 

necrosis around the pin site (Slater & Mathen 2023, p. 4). Additionally, bioactive 

coatings like nanosilver or copper-infused pins are being explored for their ability to 

reduce bacterial adhesion and prevent the formation of biofilms, which are responsible 

for chronic infections (Huang et al. 2025, p. 68).  

The management of pin-site infections (PSI) typically begins with oral antibiotics, 

particularly for superficial infections. Most superficial infections are treatable with oral 

antibiotics, as the infection is confined to the soft tissue around the pin, and systemic 

treatment is sufficient to control the bacterial growth (Shah et al. 2019, p. 41).  

Common antibiotics used include those targeting Staphylococcus aureus and 

Pseudomonas aeruginosa, which are the most frequent pathogens in pin-site infections. 

However, it is important to identify the causative organism through culture and 

sensitivity testing to ensure the appropriate antibiotic choice. If the infection remains 

localized and responsive to treatment, further intervention may not be necessary (Chua 

et al. 2022, p. 81). 

For severe infections that extend deeper into the tissues or involve the bone, the first 

line of treatment may include surgical debridement and pin removal. In such cases, the 

infection may progress to osteomyelitis or cause pin loosening, both of which 

necessitate more invasive intervention (Arveladze et al. 2022, p. 26). Surgical 

debridement involves the removal of necrotic tissue and infected bone, which helps to 

control the infection and promote healing. If the infection is confined to the soft tissues, 

it may be possible to remove only the pin, allowing for healing of the soft tissues while 

preserving the external fixator for continued fracture stabilization (Mujdas Adas 2016, 

p. 76). 
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The treatment of pin-site infections presents several challenges, particularly due to the 

presence of biofilms. Biofilm formation is a significant barrier to the effective use of 

antibiotics, as bacteria within a biofilm are much more resistant to both immune 

responses and antibiotic treatment compared to planktonic (free-floating) bacteria 

(Rahsan Cam 2014, p. 78). Biofilms form on the surface of the pin and surrounding 

tissues, providing a protective layer that shields the bacteria from systemic antibiotics 

and local disinfectants, making eradication difficult. This resistance often leads to the 

failure of oral antibiotics in treating more severe or persistent infections, requiring a 

combination of treatments including surgical intervention (Ali et al. 2018. P. 391). 

Long-term management and monitoring are also crucial for patients with persistent 

infections. Even after initial treatment, patients need to be closely monitored for signs 

of recurring infection or complications such as osteomyelitis, which could necessitate 

further surgery (Gordon et al. 2019. P. 670). This ongoing monitoring includes regular 

follow-ups to assess the healing process, conduct further cultures if necessary, and 

evaluate the need for additional treatments. In some cases, the infection may reoccur, 

necessitating the removal of the external fixator if the infection cannot be controlled by 

other means (Ugaji et al. 2021, p. 110). 

Pin-site infections can have a profound impact on the recovery process of patients 

undergoing tibia and fibula surgery with external fixation. The primary challenge is the 

delayed fracture healing caused by the infection. The infection interferes with the 

body’s natural healing process by disrupting bone regeneration and tissue repair. As the 

body focuses on fighting the infection, it slows down the processes necessary for proper 

fracture healing, leading to extended recovery times and an increased risk of 

complications such as non-union or malunion of the fracture (Adas et al. 2016. P. 85). 

Additionally, joint immobility can occur due to the pain and swelling caused by the 

infection. The infection makes it difficult for patients to move the joint effectively, 

which may lead to joint stiffness and muscle atrophy, further delaying rehabilitation 

(Mahan et al. 2023. P. 45). 

The presence of PSI also contributes to prolonged rehabilitation periods. Patients with 

infections are often unable to engage in physical therapy at the usual intensity or 

frequency, as they may experience increased pain or discomfort during movement and 



16 

 

weight-bearing activities. This leads to longer rehabilitation times, which in turn delays 

their ability to return to work or perform regular daily activities (Ugaji et al. 2021, p. 

54). In severe cases, patients may be unable to return to work for extended periods, 

especially if their occupation requires physical activity or mobility. This not only 

impacts the patient’s financial stability but also affects their emotional and social well-

being (Bhattacharyya et al. 2020. P. 57). 

Pin-site infections remain a significant complication in the treatment of tibia and fibula 

fractures with external fixation. The prevalence of PSI varies widely across studies, 

influenced by multiple factors including patient characteristics, surgical techniques, and 

post-operative care protocols. The presence of risk factors such as diabetes, smoking, 

and obesity increases the likelihood of infection, and the treatment of PSI presents 

challenges due to the difficulty of eradicating biofilm-based infections. Early 

intervention with antibiotics can be effective for superficial infections, but more severe 

cases require surgical debridement and pin removal to ensure successful recovery 

(Baker et al. 2016. P. 273). 

The impact of PSI on recovery is profound, leading to delayed fracture healing, 

functional limitations, and prolonged rehabilitation periods. Furthermore, PSI creates a 

substantial healthcare burden, both in terms of costs and resource allocation. To 

mitigate these challenges, more research is needed to establish standardized post-

operative care protocols that effectively reduce the incidence of pin-site infections. 

Future studies should focus on high-quality randomized controlled trials to determine 

the most effective prevention and management strategies (Singh et al. 2020. P. 314). 

Additionally, the development of biofilm-resistant pin materials, such as 

hydroxyapatite or silver-coated pins, holds promise in reducing infection rates and 

improving patient outcomes. Through continued innovation and research, it is possible 

to enhance the effectiveness of external fixation and reduce the incidence of pin-site 

infections, ultimately leading to better patient recovery and quality of life (Verma et al. 

2019. P. 222). 
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CHAPTER-Ⅲ                                                                                    METHODOLOGY 

3.1 Study Design: 

This research was designed as a Descriptive type of cross-sectional study 

aimed at exploring the pin-site infection (PSI) among patients undergoing post-

tibia-fibula surgery with external fixation.  

3.2 Study Area: 

Data for this study was collected from Dhaka Trauma Center And Specialized 

Orthopedic Hospital, a leading hospital specializing in trauma care and 

orthopaedic surgeries and Royal Multispeciality Hospital, Dhaka.  

3.3 Study Period: 

The study was conducted over a period of 12 months, starting from June 2024 

to July 2025.  

3.4 Study Population: 

The study population consists of patients who have undergone tibia and fibula 

fracture surgeries and are currently using an external fixator. Specifically, the 

study was focus on those who have completed their surgery and are in the post-

operative phase, during which they were at risk for pin-site infections. Data 

was collected from the patients themselves and their caregivers, ensuring 

accurate reporting of post-surgical care and pin-site conditions. 
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3.5 Sample Size:  

 

n  = sample size 

z = 1.96 

p = 0.514 (Varah et al., 2011) 

d = 0.05 

 

The estimated sample size for this study was 406 but was collect 70 data for my 

research availability of participants.   
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3.6 Sampling Technique: 

A convenience sampling method was employed in this study. This method 

involves selecting patients who are readily available and willing to participate. 

Patients who have undergone tibia and fibula surgeries with external fixation 

and meet the inclusion criteria will be approached for participation. 

3.7 Eligibility Criteria: 

Inclusion Criteria: 

1. Patients who have undergone tibia or fibula fracture surgery with 

external fixation. 

2. Both male and female patients are eligible. 

3. Patients aged 07 years and above (Ferguson et al. 2022, p. 66). 

4. Patients who are willing to participate in the study and provide 

informed consent. 

5. Patients who have been in the post-surgical phase for at least 4 weeks 

to allow for potential pin-site infection to develop. 

Exclusion Criteria: 

1. Patients with severe psychological conditions affecting their ability to 

understand and consent. 

2. Patients with infections at other sites unrelated to pin sites. 

3. Patients who have had previous surgeries for the same condition that 

involved internal fixation. 
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3.8 Procedure of Data Collection: 

Data was collected through face-to-face interviews with the patients and their 

caregivers. Prior to data collection, the researcher will inform the participants 

about the purpose and objectives of the study, ensuring that they understand 

their participation is voluntary and they may withdraw at any time. Written 

informed consent was obtained from each participant before data collection 

begins. 

3.9 Instruments for Data Collection: 

The questionnaire consist of sections covering: 

1. Personal Details (e.g., age, gender, medical history). 

2. Sociodemographic Information (e.g., employment status, education 

level). 

3. Pin-Site Infection Related Information (e.g., symptoms of infection, 

frequency of wound care, complications). 

3.10 Tools of Data Collection: 

Checketts Otterburn Infection Grading Scale: The Checketts–Otterburn 

Infection Grading Scale is used to assess the severity of pin site infections in 

patients with external fixators. It grades infections from 0 to 6, where 0 

indicates no infection and 6 represents severe infection with osteomyelitis or 

loosening of the pin. The scale considers redness, discharge, pain, and tissue 

involvement, helping clinicians decide whether conservative care or more 

aggressive interventions like antibiotics or pin removal are needed. 

3.10 Data Analysis: 

The data collected was analyzed using Statistical Package for the Social 

Sciences (SPSS) version 25. Descriptive statistics will be used to calculate the 

prevalence of pin-site infections. Data will be numerically coded and entered 

into Microsoft Excel, where further analysis and graphical representations 
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(such as bar charts and pie charts) will be made. The Chi-square test will be 

employed to analyze the relationship between risk factors and PSI prevalence. 

3.11 Ethical Considerations: 

The research study had to be strictly in accordance with the ethical guidelines. A project 

proposal had been forwarded to the Department of Physiotherapy, Saic College of 

Medical Science and Technology (SCMST), and the Institutional Review Board of 

SCMST approved the same for conducting the study. The present study is part of 

research done in compliance with the guidelines from the WHO and BMRC. The 

questionnaires were guaranteeing the confidentiality of responses at all times. The data 

collection had been permitted by concerned authorities in the study area. Informed 

consent to participate was obtained after a clear explanation of the study's aims and 

objectives had been provided. Written consent was obtained from each of the 

respondents in addition to explaining the procedure to them verbally. The participants 

was assured that the information is confidential and for the use of the research 

supervisor only.  
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CHAPTER-Ⅳ                                                                                    RESULTS 

 

The study participants' sociodemographic, clinical, and lifestyle traits are presented in 

this chapter along with how they relate to the severity of pin-site infections. Descriptive 

statistics and inferential analyses are used to highlight important correlations in the data, 

which are arranged in tables and figures. The data are provided across multiple 

domains, including sociodemographic variables, fracture-related characteristics, 

lifestyle behaviors, and concomitant disorders, in order to better understand the factors 

driving pin-site infections among patients with external fixators after tibia-fibula 

fractures. The results are summarized using both descriptive and inferential statistics. 

Table 1: Age of the participants 

 

Age (Years) 

Frequency 

N % 

7-22 10 14.3 

23-38 28 40.0 

39-54 29 41.4 

55-70 2 2.9 

71-86 1 1.4 

Total 70 100% 

The sample's age distribution reveals that most people are between the ages of 23 and 

54, which combined make up 81.4% of the population. There are a lot of middle-aged 

adults, as evidenced by the fact that 40% are between the ages of 23 and 38 and 41.4% 

are between the ages of 39 and 54. 14.3% of the population is between the ages of 7 

and 22, which indicates that there are less younger people in the population. The sample 

has very few older adults just 2.9% are between the ages of 55 and 70, and 1.4% are 

between the ages of 71 and 86. Overall, there is relatively little representation from 

either the younger or older age groups, and the data is significantly biased toward those 

of working age. This implies that the majority of the population being studied is adult, 
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which may be indicative of a workforce or community group where middle-aged people 

are most prevalent or engaged. 

Table 2: Marital Status of participants 

 

Marital Status 

Frequency 

N % 

Married 56 80.0 

Unmarried 14 20.0 

Total 70 100% 

 

The marital status of the participants reveals that 80.0% (56 individuals) were married, 

while 20.0% (14 individuals) were unmarried. This distribution suggests that a majority 

of the participants were married, which may reflect social and demographic factors. 

Marital status could potentially influence factors such as social support, healthcare 

access, and post-operative care, which may affect the recovery process for patients 

undergoing tibia-fibula surgery with external fixators.  
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Table 3: Living Area of participants 

 

Living Area 

Frequency 

N % 

Urban 34 48.6 

Semi Urban 27 38.6 

Rural 9 12.9 

Total  70 100% 

 

The living area distribution of the participants shows that 48.6% (34 individuals) 

resided in urban areas, 38.6% (27 individuals) in semi-urban areas, and 12.9% (9 

individuals) in rural areas. This suggests that a larger proportion of participants were 

from urban and semi-urban regions, which may offer better healthcare access and post-

operative care compared to rural areas. The disparity in living areas could also reflect 

differences in lifestyle, occupation, and healthcare resources that might influence the 

risk and management of pin-site infections (PSI) in patients using external fixators.  
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Table 4: Family Type of participants 

 

Family Type 

Frequency 

N % 

Joint Family 37 52.9 

Nuclear Family 33 47.1 

Total  70 100% 

 

The family type distribution of the participants indicates that 52.9% (37 individuals) 

lived in joint families, while 47.1% (33 individuals) lived in nuclear families. This 

suggests a relatively balanced representation of both family structures. Living in a joint 

family may provide more social support, which could be beneficial during recovery, as 

patients may have more family members available for caregiving. On the other hand, 

those from nuclear families may experience different dynamics in terms of caregiving 

and emotional support during their post-surgery recovery process.  
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Table 5: Cause of Fracture among participants 

 

Cause of Fracture 

Frequency 

N % 

RTA 23 32.9 

Sports Injury 27 38.6 

Fall from height 20 28.6 

Total  70 100% 

 

The causes of fractures among the participants were varied, with the majority resulting 

from sports injuries (38.6%, 27 individuals), followed by road traffic accidents (RTA) 

(32.9%, 23 individuals) and falls from height (28.6%, 20 individuals). This distribution 

highlights the diverse mechanisms of injury, with sports injuries being the most 

common cause, likely reflecting the physical activity levels and associated risks. Road 

traffic accidents also constitute a significant portion, indicating the need for targeted 

injury prevention measures in high-risk environments like roads. Falls from height, 

while less frequent, remain a notable risk factor for tibial fractures, especially in certain 

occupations or environments.  
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Table 6: Affected Limb of participants 

 

Affected Limb 

Frequency 

N % 

Right 26 37.1 

Left 26 37.1 

Both 18 25.7 

Total  70 100% 

 

The distribution of affected limbs shows that 37.1% (26 individuals) had fractures in 

the right limb, 37.1% (26 individuals) had fractures in the left limb, and 25.7% (18 

individuals) had fractures in both limbs. This indicates a fairly even split between right 

and left limb injuries, with a significant portion of participants (25.7%) experiencing 

bilateral injuries. Bilateral fractures may complicate recovery, as patients face 

challenges in mobility and rehabilitation, requiring more extensive care and a longer 

recovery period.  
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Table 7: Pin Site Cleaning habit participants 

 

Pin Site Cleaning 

Frequency 

N % 

Daily 18 25.7 

Every other day 26 37.1 

Weekly 15 21.4 

Rarely 11 15.7 

Total  70 100% 

 

The frequency of pin site cleaning among participants reveals a diverse range of 

practices: 25.7% (18 individuals) cleaned their pin sites daily, 37.1% (26 individuals) 

cleaned them every other day, 21.4% (15 individuals) cleaned them weekly, and 15.7% 

(11 individuals) cleaned their pin sites rarely. The majority of participants (62.8%) 

cleaned their pin sites at least every other day, which aligns with recommended care 

protocols for reducing infection risk. However, the 15.7% who cleaned their pin sites 

rarely may be at a higher risk for pin-site infections due to insufficient hygiene and 

care. Regular cleaning is crucial in preventing infection and ensuring proper healing, 

particularly for those with external fixators.  
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Table 8: Smoking status of participants 

 

Smoking 

Frequency 

N % 

Yes 17 24.3 

No 53 75.7 

Total  70 100% 

 

The smoking status of the participants shows that 24.3% (17 individuals) were smokers, 

while 75.7% (53 individuals) were non-smokers. This indicates that the majority of 

participants did not smoke, which is a positive factor in reducing the risk of infections 

and promoting healing, as smoking is known to impair circulation, wound healing, and 

immune function. Smoking is a well-established risk factor for complications in post-

surgical recovery, including an increased likelihood of pin-site infections, which makes 

the higher proportion of non-smokers in this study a potentially beneficial factor in 

infection prevention. 
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Co-morbidities 

Heart Disease 17 24.3 

Respiratory Disease 25 35.7 

Kidney Disease 8 11.4 

None 20 28.6 

Total 70 100% 

Active Status 

Very Active 16 22.9 

Moderately Active 27 38.6 

Little Active 11 15.7 

Not at all 16 22.9 

Total 70 100% 

Allergies 

Yes 34 48.6 

No 36 51.4 

Total 70 100% 

Infection Grading Scale 

Minor Infection 34 48.6 

Major Infection 36 51.4 

Total 70 100% 

BMI 

Normal 25 35.7 

Obese 16 22.9 

Overweight 26 37.1 
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             Underweight 

       

3 

 

4.3 

                 Total 70 100% 

The dataset describes 70 patients with tibial fractures, predominantly male (77.1%) and 

married (80%), with most having secondary (41.4%) or primary education (28.6%). 

Occupations varied, with shopkeepers (21.4%), farmers (20%), and businesspersons 

(18.6%) being most common. Nearly half resided in urban areas (48.6%) and lived in 

joint families (52.9%). Tibial shaft fractures were most frequent (48.6%), mainly 

caused by sports injuries (38.6%). Right and left limbs were equally affected (37.1% 

each), with 25.7% having bilateral injuries. Pin site cleaning was typically every other 

day (37.1%), and antibacterial ointment (42.9%) was the most used dressing. Most 

participants were non-smokers (75.7%), though 52.9% had diabetes and 35.7% had 

respiratory diseases. Activity levels varied, with 38.6% moderately active and 22.9% 

very active. Allergies were present in 48.6%, and major infections in 51.4%. BMI data 

showed 37.1% were overweight and 35.7% had normal BMI, indicating a diverse health 

and demographic profile requiring individualized care strategies. 
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Figure 1: Gender of Participants:  

The gender distribution of the study population reveals a notable male predominance, 

with 77.1% of participants being male and only 22.9% female. This imbalance may 

reflect gender-related differences in exposure to risk factors such as occupational 

hazards, physical activity levels, or trauma mechanisms, particularly in tibial fractures. 

It also suggests the importance of considering gender-specific needs in treatment and 

rehabilitation planning, as males may be more frequently affected due to lifestyle or 

environmental influences. 

 

Figure: Gender of Participants 
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Figure 2: Educational Qualification:  

The educational profile of the participants indicates that a significant proportion had 

limited formal education. While 41.4% had completed secondary education, a 

combined 45.7% were either illiterate (17.1%) or had only primary education (28.6%). 

Only a small fraction had attained higher secondary (11.4%) or graduate-level 

education (1.4%). This distribution suggests that most participants came from socio-

educationally disadvantaged backgrounds, which may influence their health literacy, 

treatment compliance, and understanding of post-fracture care protocols. Educational 

level is a critical factor in patient education and rehabilitation outcomes, highlighting 

the need for simplified communication and tailored health interventions in such 

populations. 
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Figure 3: Occupation: 

The occupational distribution of participants reflects a diverse socioeconomic 

background. Shopkeepers (21.4%) and farmers (20.0%) comprised the largest groups, 

followed by individuals involved in business (18.6%) and service sectors (15.7%). 

Housewives accounted for 14.3%, while students made up the smallest group at 10.0%. 

This variety suggests varying levels of physical activity and occupational strain, which 

may influence the risk, type, and recovery process of tibial fractures. Occupation can 

also impact access to healthcare, adherence to rehabilitation, and return-to-work 

timelines, underscoring the importance of considering occupational demands in 

individualized treatment planning. 
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Figure 4: Type of Fracture 

The distribution of fracture types among participants shows that tibial shaft fractures 

were the most common, affecting nearly half of the cohort (48.6%). Distal tibial 

fractures accounted for 27.1%, while proximal tibial fractures made up 24.3%. This 

pattern suggests that mid-shaft injuries are more prevalent, possibly due to the tibia’s 

anatomical vulnerability in high-impact trauma such as falls or sports injuries. 

Understanding fracture location is crucial for guiding treatment strategies, surgical 

approaches, and rehabilitation protocols, as each fracture type presents unique 

challenges in terms of healing time, weight-bearing capacity, and functional recovery. 

 

Figure: Type of Fracture  
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Figure 5: Dressing Material used by participants 

The dressing material used by participants varied, with 35.7% (25 individuals) using 

gauze, 42.9% (30 individuals) using antibacterial ointment, and 21.4% (15 individuals) 

using other types of dressing. Antibacterial ointment was the most commonly used 

material, likely due to its antimicrobial properties, which can help reduce the risk of 

infection at the pin site. Gauze, a more traditional dressing, was also widely used, 

though it may offer less protection against infection compared to ointments. The "other" 

category likely includes alternative dressing materials, which could vary in 

effectiveness. The choice of dressing material is essential in infection prevention, and 

its effectiveness depends on proper application and regular changes. 
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Figure 6: Diabetes among participants 

The distribution of participants with diabetes shows that 52.9% (37 individuals) had 

diabetes, while 47.1% (33 individuals) did not. The presence of diabetes in over half of 

the participants suggests that this condition may be a significant factor influencing the 

risk of pin-site infections (PSI). Diabetes is known to impair immune function and slow 

wound healing, making diabetic patients more susceptible to infections. This highlights 

the importance of carefully managing diabetes in post-surgical care to reduce the risk 

of complications like PSI, especially for those undergoing external fixation for tibia and 

fibula fractures. 
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Table 9: Description of Continuous Variables: 

Variables Mean (SD) Min Max 

Age 36.52 ± 13.30 7.00 85.00 

BMI 26.55 ± 6.49 14.65 49.87 

Duration of Fracture 1.85 ± 0.72 1.00 4.00 

 

The participants had a mean age of 36.52 years (SD ± 13.30), ranging from 7 to 85 

years, indicating a wide age span and inclusion of both pediatric and elderly individuals. 

The mean Body Mass Index (BMI) was 26.55 (SD ± 6.49), with values ranging from 

14.65 to 49.87, reflecting a population that spans underweight to severely obese 

categories. The average duration since fracture was 1.85 months (SD ± 0.72), with a 

minimum of 1 month and a maximum of 4 months, suggesting most cases were in the 

early post-injury phase. These values provide important context for interpreting 

treatment responses and recovery trajectories. 
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Table 10: Association between infection level and Gender 

Variables 
Total (n; 

%) 

Infection Grading 

Scale 

Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df 

p-

value 

Gender Group  

Male 54 (77.1%) 26 

(48.1%) 

28 

(51.9%) 
0.017 1 0.896 

Female 16 (22.9%) 8 (50.0%) 8 (50.0%) 

 

The chi-square analysis conducted in Table 3 reveals no significant association between 

gender and the level of infection (minor vs. major). Among males, 48.1% experienced 

minor infections, while 51.9% experienced major infections, while for females, 50% 

had minor infections and 22.9% had major infections. The chi-square test statistic (χ² = 

0.017, df = 1) yielded a p-value of 0.896, which is greater than the typical significance 

level of 0.05. This indicates that gender does not significantly influence the severity of 

infection in this population.  
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Table 11: Association between infection level and Education 

Variables 
Total (n; 

%) 

Infection Grading 

Scale 

Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df 

p-

value 

Education Group  

Illiterate 12 (17.1%) 6 (50.0%) 6 (50.0%) 

2.507 4 0.643 

Primary 20 (28.6%) 11 

(55.0%) 

9 (45.0%) 

Secondary 29 (41.4%) 12 

(41.4%) 

17 

(58.6%) 

Higher 

Secondary 

8 (11.4%) 5 (62.5%) 3 (37.5%) 

Graduate 1 (1.4%) 0 (0.0%) 1 

(100.0%) 

 

Table 4 examines the relationship between education level and infection severity. The 

chi-square analysis reveals no significant association (χ² = 2.507, df = 4, p-value = 

0.643), suggesting that education level does not significantly impact the infection level. 

For example, 50% of illiterate participants experienced minor infections, whereas 50% 

experienced major infections. Similarly, other educational groups showed no clear 

pattern in the infection distribution, with some variation in proportions of minor and 

major infections across educational categories. Given the p-value of 0.643, it is evident 
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that education level does not appear to be a contributing factor to the severity of 

infection in this study. 
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Table 12: Association between infection level and Occupation  

Variables 
Total (n; 

%) 

Infection Grading 

Scale 

Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df 

p-

value 

Occupation  

Housewife 10 (14.3%) 6 (60.0%) 4 (40.0%) 

14.481 5 0.013* 

Farmer 14 (20.0%) 7 (50.0%) 7 (50.0%) 

Shopkeeper 15 (21.4%) 12 

(80.0%) 

3 (20.0%) 

Business 13 (18.6%) 6 (46.2%) 7 (53.8%) 

Service Holder 11 (15.7%) 1 (9.1%) 10 

(90.9%) 

Student 7 (10.0%) 2 (28.6%) 5 (71.4%) 

 

The association between occupation and infection level is explored. The results reveal 

a significant association (χ² = 14.481, df = 5, p-value = 0.013), indicating that 

occupation may influence infection severity. Among housewives, 60% experienced 

minor infections and 40% major infections, while shopkeepers had the highest 

proportion of minor infections (80%). In contrast, service holders and students 

exhibited a larger proportion of major infections (90.9% for service holders and 71.4% 

for students). The p-value of 0.013 suggests that occupation plays a significant role in 
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the risk of developing major infections, with specific occupations showing a higher 

proportion of severe cases.  
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Table 13: Association between infection level and Marital Status 

Variables 
Total (n; 

%) 

Infection Grading 

Scale 

Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df 

p-

value 

Marital Status 

Married  56 (80.0%) 24 

(42.9%) 

32 

(57.1%) 

3.660 1 0.056 

Unmarried 14 (20.0%) 10 

(71.4%) 

4 (28.6%) 

 

Table 6 examines the relationship between marital status and infection level. A chi-

square test statistic of 3.660 (df = 1) with a p-value of 0.056 suggests a marginal 

relationship between marital status and infection severity. Among married participants, 

42.9% had minor infections, while 57.1% experienced major infections, whereas 

unmarried participants exhibited a higher proportion of minor infections (71.4%). The 

p-value of 0.056, which is slightly above the conventional threshold of 0.05, suggests 

that marital status may influence the infection level, though the association is not 

statistically significant at the 5% level.   
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Table 14: Association between infection level and Financial Condition 

Variables 
Total (n; 

%) 

Infection Grading 

Scale 

Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df 

p-

value 

Financial Condition 

Independent 52 (74.3%) 24 

(46.2%) 

28 

(53.8%) 

0.473 1 0.492 

Dependent 18 (25.7%) 10 

(55.6%) 

8 (44.4%) 

 

The relationship between financial condition (independent vs. dependent) and infection 

severity is explored. The chi-square test (χ² = 0.473, df = 1, p-value = 0.492) reveals no 

significant association between financial condition and infection level. Among 

independent individuals, 46.2% had minor infections, and 53.8% had major infections, 

while for dependent individuals, 55.6% had minor infections, and 44.4% had major 

infections. Given the p-value of 0.492, it can be concluded that financial condition does 

not significantly impact the risk of developing a major infection. 
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Table 15: Association between infection level and Living Area 

Variables 
Total (n; 

%) 

Infection Grading Scale 
Chi-square Test 

Statistics 

Minor 

Infection 

Major 

Infection 

χ2 test 

value 
df p-value 

Living Area 

Urban 34 (48.6%) 19 (55.9%) 15 (44.1%) 

5.900 2 0.052 Semi Urban 27 (38.6%) 14 (51.9%) 13 (48.1%) 

Rural 9 (12.9%) 1 (11.1%) 8 (88.9%) 

 

Table 8 presents the relationship between living area (urban, semi-urban, rural) and 

infection level. The chi-square test (χ² = 5.900, df = 2, p-value = 0.052) indicates a 

marginal association between living area and infection severity. In urban areas, 55.9% 

of patients experienced minor infections, while 44.1% had major infections. In rural 

areas, the proportion of patients with major infections was significantly higher, with 

88.9% experiencing severe infections. The p-value of 0.052 suggests that while living 

area may have some impact, the relationship is not statistically significant at the 5% 

level. 
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CHAPTER-VI                                                                  DISCUSSION & LIMITATION 

The findings of this research on the pin-site infections (PSI) among external fixator 

users in post-tibia-fibula surgery reveal valuable insights into the factors influencing 

infection rates and the demographic characteristics of the affected patients. Of the 70 

participants. The majority of participants (81.4%) were between the ages of 23 and 54, 

with a mean age of 36.5. This is indicative of the majority being working-age people, 

who are typically more susceptible to trauma because of the demands of their jobs and 

physical activity. In a different study, the majority of external fixator patients were 

between the ages of three and five (Kumar et al. 2020). Males made up 77.1% of the 

population, which is similar to several orthopedic trauma studies conducted throughout 

the world (Mauffrey et al. 2019). This disparity probably results from men's increased 

participation in high-risk physical activities, outdoor labor, and transportation, all of 

which increase their vulnerability to trauma. Because of variations in social and 

occupational systems, several research from industrialized nations indicate a lower 

disparity between men and women (Shrestha et al. 2021). 51.4% developed major 

infections, while 48.6% experienced minor infections, highlighting the significant 

clinical burden posed by PSI in this patient population. These results are consistent with 

the findings of various studies that have explored the prevalence of PSI across different 

patient groups. For instance, Khan et al. (2023, p. 43) reported a 16.4% incidence of 

pin-site infections in tibial fracture patients treated with external fixators, though the 

severity of infections in their study was not as high as in our cohort. The high prevalence 

of major infections in our study may be attributed to the unique characteristics of the 

tibial region, which is prone to greater mechanical stress and skin irritation, particularly 

when external fixators are used (Shields et al. 2021, p. 71). 

The gender distribution in our study shows a clear male predominance (77.1%), which 

is in line with other research on tibial fractures, as males are more likely to sustain 

fractures due to higher levels of physical activity and exposure to trauma (Ugaji 2021, 

p. 110). Despite the higher male representation, the research found no significant 

association between gender and the severity of pin-site infection, with a comparable 

distribution of minor and major infections in both males and females (Shah et al. 2019, 

p. S42). This finding contrasts with previous studies, such as Sayed et al. (2019, p. 66), 
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which reported that male patients were more prone to developing severe infections due 

to higher rates of physical activity and delayed healthcare seeking behaviors. However, 

our study's results indicate that gender alone may not be a decisive factor in the 

development of infection. 

In terms of education, our results showed that 45.7% of the participants had either no 

formal education or only primary education, which is consistent with the socio-

economic profile of patients in low-middle income countries (LMICs) where health 

literacy might influence infection rates and adherence to care protocols (Elkalashy et 

al. 2024, p. 92). Interestingly, the chi-square test for education and infection severity 

revealed no significant association, which contrasts with findings from other studies 

(Chua et al. 2022, p. 81) that suggest higher levels of education may correlate with a 

better understanding of post-surgical care and a reduction in infection risk. This 

discrepancy may be due to the predominantly lower socio-economic status of 

participants in our study, which limits access to adequate health education and 

resources. 

The study also explored the role of occupation in infection risk, revealing that 

occupation significantly influenced the severity of infection (p = 0.013). For instance, 

a higher proportion of service holders (90.9%) and students (71.4%) experienced major 

infections compared to shopkeepers (20%) and housewives (40%) (Shah et al. 2019, p. 

S44). This association may be linked to the physical demands and environmental factors 

associated with certain occupations, which could predispose individuals to higher 

mechanical stress on the pin-site, as well as differences in the ability to adhere to post-

operative care protocols based on their work schedules (Slater & Mathen, 2023, p. 4). 

Service holders and students, who may have less flexibility in terms of time and 

healthcare access, might not be able to perform pin-site care as effectively as those in 

more flexible occupations. 

Furthermore, our findings on the impact of diabetes and comorbidities on pin-site 

infections align with previous studies that emphasize the importance of managing 

underlying health conditions in preventing infection. In our study, 52.9% of participants 

had diabetes, and this factor was not significantly associated with infection severity 

(Khan et al. 2023, p. 43). This suggests that while diabetes is a well-known risk factor 
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for infections (Sato et al. 2023, p. 31), other factors such as surgical technique and post-

operative care may have a more immediate influence on infection outcomes. This 

finding contrasts with Fridberg et al. (2022, p. 49), who reported that higher HbA1c 

levels in diabetic patients were associated with a greater risk of pin-site infection. 

The study’s findings regarding the BMI of participants also provide a noteworthy point 

for discussion. The average BMI was 26.55, with 37.1% of participants classified as 

overweight and 22.9% as obese. These figures align with the research of Grand et al. 

(2025, p. 47), who identified obesity as a risk factor for pin-site infections, likely due 

to the added strain on the soft tissues around the pin-site, which can increase the risk of 

irritation and infection. However, the lack of a statistically significant association 

between BMI and infection severity in our study (p = 0.492) suggests that other factors, 

such as hygiene practices and occupation, might play a more prominent role in 

determining infection risk in this cohort. 
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Limitations 

The study had a sample size of 70 participants, which was smaller than ideal. A larger 

sample size would provide more robust data and allow for more accurate 

generalizations. The small sample size may limit the applicability of the findings to a 

broader population of external fixator users. 

The study was conducted at a single center, Dhaka Trauma Center, which limits the 

generalizability of the results to other hospitals or regions. A multi-center study would 

offer a more diverse patient population and more comprehensive insights into the 

prevalence and factors associated with pin-site infections. 

Data collection was constrained by time, as the study period was limited to 12 months, 

and the researcher was working within the context of a bachelor's degree program. This 

timeframe may have affected the ability to capture long-term outcomes and analyze 

infection progression over a longer period. 

The study was self-funded by the researcher, which could have imposed financial 

constraints that impacted certain aspects of the research, such as the tools, resources, 

and time allocated for data collection. 

The researcher, being in their fourth year of B.Sc. in Physiotherapy and conducting 

their first research project, faced challenges in terms of experience and exposure to 

research activities. This inexperience may have influenced the quality of data collection 

and analysis, as well as the overall design of the study. 
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CHAPTER-Ⅶ                                   CONCLUSION & RECOMMENDATION 

This research aimed to explore the pin-site infections among external fixator users in 

post-tibial-fibular surgery, focusing on demographic, clinical, and lifestyle factors that 

may influence infection risk and severity. The findings revealed a high prevalence of 

pin-site infections, with 51.4% of participants experiencing major infections. The study 

also highlighted the significant role of factors such as occupation, activity levels, and 

the presence of comorbidities like diabetes and smoking in influencing infection 

outcomes. For instance, occupation was found to significantly impact the infection 

severity, with service holders and students showing a higher proportion of major 

infections, possibly due to increased difficulty in adhering to post-operative care 

protocols. 

The study's demographic data indicated that the majority of participants were male 

(77.1%) and married (80%), with a significant proportion having limited formal 

education, which may influence their ability to understand and adhere to pin-site care 

instructions. The prevalence of diabetes in the cohort (52.9%) and its association with 

increased infection risk further emphasized the importance of managing comorbidities 

in patients undergoing external fixation. 

However, some factors such as gender and education level did not show a significant 

association with infection severity in this study, suggesting that other variables, 

including occupation and lifestyle, may play a more prominent role. The findings align 

with previous studies, which emphasize the multifactorial nature of pin-site infections 

and the importance of individualized care protocols for preventing infections, 

especially in resource-limited settings. 

Overall, the research underscores the importance of comprehensive post-operative care, 

including patient education on proper pin-site care, regular monitoring for infections, 

and addressing modifiable risk factors like smoking and diabetes. Future research 

should consider a larger, multi-center cohort to confirm these findings and explore 

additional preventive strategies, particularly in diverse and underrepresented 

populations. 
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Recommendations 

Improved Post-Operative Education: Implement targeted education programs for 

patients on proper pin-site care, infection prevention, and the importance of regular 

follow-up visits. This will enhance their understanding and adherence to infection 

prevention measures, especially for those with lower educational backgrounds. 

Multidisciplinary Team Approach: Establish a team-based approach involving 

orthopedic surgeons, physiotherapists, nurses, and patient educators to ensure 

comprehensive care. This collaboration can help improve patient outcomes by 

addressing all aspects of post-surgical care, including infection prevention, mobility, 

and overall rehabilitation. 

Enhanced Follow-Up Care: Increase the frequency of follow-up visits, particularly 

during the early post-surgical phase. Regular monitoring will allow for the early 

detection of pin-site infections, reducing the need for more invasive treatments and 

improving recovery times. 

Target High-Risk Groups: Focus additional support and preventive measures on high-

risk patients, such as those with diabetes, smoking habits, and certain occupations that 

increase the risk of infection. Tailored strategies for these groups will help reduce 

infection rates and improve recovery. 

Antimicrobial-Coated Pins: Encourage the use of antimicrobial-coated pins for patients 

with higher infection risk. Further studies on the long-term effectiveness of these 

materials should be conducted to confirm their ability to reduce infection rates. 

Larger, Multi-Center Studies: Conduct future studies with larger sample sizes and from 

multiple centers to validate the findings of this research. This will help generalize the 

results and provide more accurate insights into the prevalence and prevention of pin-

site infections across different patient populations. 
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Appendix 

 

অনুমতি পত্র 

অনুগ্রহ করে মনর োগ তিরে পড়ুন  

আসসালামুযালাইকুম, আমার নাম ফরহাদ হহাসসন. আমম সাইক কসলজ অফ হমমিসকল সাসযন্স অযান্ড 

হেকসনালজী, ঢাকা মিশ্বমিদযালসযর হমমিমসন অনুষসদর অধীসন, মফমজওসেরামি মিগ্রীসে স্নােক মিজ্ঞাসনর 

আংমিক িমরিূর্ণোর জনয একটি গসিষর্া িমরচালনা করমি. আমার গসিষর্ার মিসরানাম হল "টিমিযা-মফিুলার 

সাজণ ামরর িসর িমহরাগে মফসেের িযিহারকারীসদর মসধয মিন সাইে ইনসফকিসনর িযািকো"।  আমার 

গসিষর্া প্রকল্পটি িূরর্ করসে আমার মকিু েেয দরকার।  োই এই গসিষর্ার জনয অংিগ্রহর্কারীসদর সম্মমে 

প্রসযাজন এিং এটি প্রায ২০-৩০ মমমনে সময হনসি।  আমম আিনাসক জানাসে চাই হে এটি একটি সমূ্পর্ণ 

একাসিমমক গসিষর্া এিং অনয হকান উসেসিয িযিহার করা হসি না।  গসিষক সরাসমর অসেণাসিমিক 

ইউমনসের সাসে সম্পমকণ ে নয, োই গসিষর্ায আিনার অংিগ্রহর্ অসেণাসিমিক ইউমনসে আিনার িেণ মান 

িা ভমিষযসের চিচিৎসার উির হকান প্রভাি হফলসি না।  গসিষক সকল িদ্ধমের হগািনীযো িজায রাখসিন।  

আিনার েেয আিনার অনুমমে িাডা িযিহার করা হসি না.  আিনার অংিগ্রহর্ হেচ্ছায হসি এিং হকান 

প্রকার িামরশ্রমমক প্রদান করা হসি না।  আিমন হিো সংগ্রসহর ১ সপ্তাহ িসর মনসজসক প্রেযাহার করসে 

িাসরন।  হকান অমেমরক্ত হস্তসেি প্রদান করা হসি না.  

অধযযন িা অংিগ্রহর্কারী মহসাসি আিনার অমধকার সম্পসকণ  আিনার হকান প্রশ্ন োকসল, আিমন গসিষসকর 

সাসে হোগাসোগ করসে িাসরন হমা: ফুরােুল হক, হলকচারার, মফমজওসেরামি মিিােণ সমন্ট, (সাইক কসলজ 

অি হমমিসকল সাইন্স এন্ড হেকসনালমজ) এর সাসে হোগাসোগ করসে িাসরন।  

োহসল, ইন্টারমভউ মনসয এমগসয হেসে আমম মক আিনার সম্মমে হিসে িামর?  

 হযা / না  

অংিগ্রহর্ কারীর োের  .................................  

সম্পকণ  (েমদ হরাগী মনসজ েেয না হদন) ...............................  

োমরখ……………………......................................   

েেয সংগ্রহ কারীর োের  .............................  
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োমরখ ……………………......................................  

 

তিরেোনোম: "টিতিেো-তিিুলোে সোর্জ োতেে পরে িতহেোগি তিরেটে িযিহোেকোেীরিে মরযয তপন সোইট 

ইনরিকিরনে িযোপকিো" 

প্রশ্নপত্র (িোাংলো) 

পোটজ  ১- িযোতিগি িথ্য 

প্রশ্ন নাং হরাগীর আইমি:    

১.১ োমরখ:    

১.২ হরাগীর নাম:    

১.৩ হকাি:    

১.৪ ঠিকানা: গ্রাম: হিাস্ট অমফস: 

১.৫ উিসজলা: হজলা: 

১.৬ হফান:    

পোটজ  ২: রেোগীে সোমোতর্ক িথ্যোিতল 

প্রশ্ন নাং প্রশ্ন উত্তে 

২.১  িযস [                         ] িছে 

২.২  চিঙ্গ ১.  িুরুষ                                      ২.  মমহলা 

২.৩  মিোগে হোগযো  

  

১.  অমিমেে   ২.  প্রােমমক ৩.  মাধযমমক 

৪.  মাধযমমক ৫.  স্নােক ৬.  স্নােসকাত্তর 

২.৪  হিিা 

  

১.  গৃহীমন ২.  কৃষক ৩.  হদাকানদার              

৪.  িযািসা ৫.  সরকামর চাকুরীজীমি    ৬.  মদনমজুর 

৭. িাত্র ৮.  হিকার ৯.  অনযনয 

২.৫  বিিামহক অিস্থা  ১.  মিিামহে ২.  অমিিামহে 

২.৬  িমরিাসরর সদসয সংখযা  
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পোটজ  ৩: ইন্টোেতিউ এে প্রশ্ন 

প্রশ্ন নাং প্রশ্ন উত্তে 

৩.১  উচ্চো  [                                    ]সসচি 

৩.২  ওজন [                                      ]সিচি 

৩.৩ মি এম আই  

৩.৪ ফ্রাকচাসরর প্রকার ১. প্রমেমাল টিমিযাল ফ্রাকচার ২. টিমিযাল িাফে ফ্রাকচার 

৩. মিস্টাল টিমিযাল ফ্রাকচার 

৩.৫  ফ্রাকচাসরর কারন ১. সডক 

দূর্ণেনা 

২. সেিািচিত আর্াে ৩. উচ্চো হেসক িসড 

৩.৬  ফ্রাকচাসরর ির অমেিামহে সময [                                   ] মদন/মাস 

৩.৭  ইনসফকিসনর সমযকাল  [                                   ] মদন/মাস 

৩.৮  মফসেিসনর প্রকার  

৩.৯  আক্রান্ত অংি  ১. িান ২. িাম ৩. দুটি 

৩.১০  আিমন আিনার মিি এর স্থান 

সচরাচর কেিার িমরস্কার কসরন ? 

১. প্রমেমদন ২. একমদন িরির 

৩. সপ্তাসহ একমদন ৪. িাঝেিঝযে/ কমরনা 

৩.১১  আিমন আিনার মিন সাইসের জনয 

মক ধরসনর হেমসং উিাদান িযিহার 

কসরন? 

১. গজ ২. এমন্টিযাসেমরযাল অসযন্টসমন্ট  ৩. অনযানয  

৩.১২ আিমন মক ধুমিান কসরন? ১. হযা ২. না 

৩.১৩ আিনার মক িাযাসিটিস আসি? ১. হযা ২. না 

২.৭  অেণননমেক অিস্থান    ১.  অমনভণ রিীল                  ২.  মনভণ রিীল 

২.৮  মামসক আয   

২.৯  িেণ মান মচমকৎসার খরচ  

২.১০  িসিাসসর স্থান ১.  িহর    ২.  উি-িহর ৩.  গ্রাম 

২.১১  িমরিাসরর ধরন ১.  হেৌে িমরিার   ২.  একক িমরিার 
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৩.১৪ আিনার মক অনয হকান জটিল হরাগ 

আসি? 

 

১. হৃদসরাগ ২. শ্বাস জমনে হরাগ                

৩. মকিমনজমনে হরাগ ৪. অনযানয 

৩.১৫ আিমন মক িমরমান সচিয়? ১. অসনক হিচি সচিয় ২. হমাোমুটি সচিয় 

৩. সামানয সচিয় ৪. একদমই না 

৩.১৬ আিনার মক এলামজণ  আসি? ১. হযা ২. না 

 

ইনরিকিন মোপোে রেল 

রগ্রড আকোে 

মোইনে ইনরিকিন  

১ মিসনর চারিাসি হাল্কা লালভাি এিং সামানয স্রাি/িুজ এিং ো মিন সাইসের েসের সাসে ভাসলা হয  

২ মস্কসনর লালভাি, মিন সাইসে স্রাি/িুজ, ত্বসক হেন্ডারসনস িা িযাো। উিেুক্ত এমন্টিাসযাটিক এর সংমেপ্ত 

হকাসসণ সুস্থ হয, ো মনমদণ ষ্ট করা হয অগণামনজসমর কালচার িরীোর মাধযসম।  আনুমামনক সি হেসত্রই এটি 

হয স্টযাফাইহলাকক্কাস অমরযাস।  

৩ হগ্রি ২ এর মেই, মকন্ত মিন সাইসের েে এিং এমন্টিাসযাটিক দ্বারাও এটি ঠিক হযনা। আক্রান্ত মিন সমুহ 

খুসল অনয স্থাসন লাগাসে হয, এিং এেোনণাল মফসেিন কমন্টমনউ করা হয। 

রমর্ে ইনরিকিন  

৪ একটির হিমি মিসন ইনসফকিন এর মাত্রা অসনক হিমি, মিনগুমল আলগা হসয োয। মিন স্থানান্তর অসম্ভি 

এিং এেোনণাল মফসেিন খুসল হফলসে হসি। 

৫ হরমিওগ্রামফক হেসস্ট অমস্টওমাযালাইটিস এর অমস্তত্ব িাওযা োয, সাসে গুরুের সফে টিসুয আক্রান্ত োসক। 

এেোনণাল মফসেিন খুসল মনসয হসি, োরির ইনসফকিন এর মচমকৎসা করসে হয 

৬ এেোনণাল মফসেের অিসারসনর ির মিন সাইে সুস্থ হয, মকন্তু িুনরায ইনসফকিন মফসর আসস এিং সফে 

টিসুয হভসে স্রাি/িুজ মনগণে হয। মিন সাইসের েসে ইনসফকিন সুস্থ হয। মকন্তু মাসে মাসে মৃে হাড লেয 

করা োয।  

The Checketts et al. grading system (Checketts et al., ১৯৯৩). 
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CONSENT FORM 

(Please read out to the participants) 

Assalamualaikum, my name is Md. Forhad Hosen. I am conducting a study for partial 

fulfillment of a Bachelor of  Science in Physiotherapy degree at Saic College of Medical 

Science and Technology (SCMST) (Under the Faculty of Medicine University of 

Dhaka). My research title is “ pin site Infection among the external fixator users in 

post-Tibia-Fibular surgery”. I need some information to fulfill my research project. 

So participant's consent is needed for this research and it will take approximately 20-30 

minutes. I would like to inform you that this is a purely academic study and will not be 

used for any other purposes. The researcher is not directly related to the orthopedic unit, 

so your participation in the research will have no impact on your present or future 

treatment in the orthopedic unit. The researcher will maintain the confidentiality of all 

procedures. Your data will never be used without your permission. Your participation 

will be voluntary and any type of remuneration will not be provided. You may withdraw 

yourself after 1 week of data collection. No additional intervention will be provided.  

 If you have any queries about the study or your right as a participant, you may contact 

the researcher.  

 So, may I have your consent to proceed with the interview?  

 Yes / No  

 Signature of the participant.................................  

 Relationship (If not patients)...............................  

 Date……………………......................................   

 Signature of the data collector.............................  

 Date……………………......................................  
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Personal Information:      

SL No.  Questions  Response  

1  Name:  

  

Date  

2  Patient ID No:  

  

Patients Mobile No:  

  

3  Caregiver:  

  

Caregiver’s Mobile No:  

  

  

Socio-demographic Information  

SL No.  Questions  Response  

1  Age    

2  Gender  

  

1. Male                                 

2. Female  

3  Education Level  

  

1. Illiterate   

2. Primary   

3. Secondary               

4. Higher Secondary    

5. Graduate    

6. Postgraduate  

4  Occupation  

  

1. Housewife   

2. Farmer  

3. Shopkeeper   

4. Business  

5. Service holder    
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6. Day-labor    

7. Student   

8. Unemployed    

9.Others_______________  

5  Address    

1. Union______________________  

2. Ward No____________________  

3. Village______________________  

4. House no____________________  

  

6  Marital status  

  

1. Married       

2. Unmarried/Single 

7  Number of Family 

Member  

  

8  Financial Condition    

  

1. Independent            

2. Dependent  

9  Monthly income  

  

 

……………………………………………Tk  

10  Cost to continue current 

treatment  

 

…………………………………………….Tk  

11  Residential Area  

  

1. Urban     

2. Semi urban    

3. Rural  

12  Family types  1. Joint family    

2. Nuclear family  
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Interview Questionnaire : 

SL No.  Questions  Response  

1   Height 

  

  

2   Weight 

 

 

3 BMI  

4 Type of fracture 1. Proximal Tibial Fracture  

2. Tibial Shaft Fracture  

3. Distal Tibial Fracture 

 

5  Cause of fracture 1. RTA  

2. Sports injury 

3. Fall from height 

 

6  Duration of fracture  

7   Duration of infection 

 

 

8   Type of fixation   

9    Affected limb  

 

1. Right 

2. Left 

3. Both 

 

10  How often did you clean 

your pin sites? 

 

  

1. Daily 

2. Every other day 

3. Weekly 

4. Rarely/Never 
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11  What type of dressing 

material did you use for 

your pin sites? 

 

1. Gauze 

2. Antibacterial ointment 

3. Other 

 

12 Are you a smoker? 

 

1. Yes 

2. No 

13 Do you have diabetes? 

 

1. Yes 

2. No 

14 Do you have other co-

morbidities such as Heart 

disease, Respiratory 

disease, Kidney disease, 

Liver disease, Other? 

 

1. Yes 

2. No 

 

15 How active are you now? 1. Very active 

2. Moderately active 

3. Little active 

4. Not at all 
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Fig. 1 The Checketts et al. grading system (Checketts et al., 1993). 
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During Data collection 
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Permission lette 
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