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Abstract  

Background: Orthopedic surgical site infections (SSIs) are common, increase 

morbidity, length of stay, and cost of care, and worsen patient trajectory. Despite all 

these, SSIs are still present thus reaffirming that improvement in the surgical skill 

and enhanced approaches to impeding infection complications are still significant. 

Closed fractures, including Open Reduction and Internal Fixation (ORIF) depend on 

the area, the level of complexity, and possible injuries. This provides evidence for 

current best practice in operative surgery that antibiotic prophylaxis does not need to 

be continued and should not be given for more than 24 hours after surgery.  

Objectives: This study aimed to find out how antibiotics influence surgical site 

infection in a closed fracture patient which requires open reduction and internal 

fixation.  

Methodology: This cross-sectional study was carried out at Gulab Devi Teaching 

Hospital. Data was collected using a convenient sampling technique. Samples were 

chosen due to the determined features, and a revised questionnaire was employed for 

data obtaining. Qualitative variables were described by using percentage and 

frequency, while mean and standard deviation were used for quantitative variables. 

Results: This study established significant and non-significant effects of a range of 

independent variables. Diabetes mellitus had a significant association with wound 

infections or complications (p= 0.039). Body mass index was a highly significant 

predictor with an increase in BMI leading to complication (p = 0.001). The findings 

in the culture report revealed a relationship between bacterial type and risk of 

infection = 0.000. On the other hand, no statistically significant relation was observed 

between implant type (p= 0.514), the fracture site (p= 0.580), and preoperative 

antibiotics (p = 0.482).  

Conclusion: The study revealed that ceftriaxone and cefazoline pre-surgery 

antibiotics lowered post-surgery infection rates by 1.9%, and aspects like chronic 

illness, Diabetes, hypertension and BMI affected the odds of infection. 

Keywords: surgical site infections, Open Reduction and Internal Fixation, 

Prophylactic, antibiotic
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Chapter 1 

Introduction 

After orthopedic surgeries, particularly those involving open reduction and 

internal fixation (ORIF) of closed fractures, surgical site infections (SSIs) are among 

the most frequent side effects. Morbidity, prolonged hospital stays, higher healthcare 

expenses, and worse patient outcomes are all greatly impacted by SSIs. Orthopedic 

surgeons around the world continue to face difficulties due to the prevalence of SSIs, 

even with improvements in surgical methods and infection control strategies. A 

crucial tactic in perioperative care is antibiotic prophylactic regimens, designed to 

lower the risk of infection (1).  

With roots in the 18th century, orthopedic surgery has a long and illustrious history. 

Modern orthopedics was founded by the French physician Nicolas Andry, who first 

treated deformities in children before expanding to treat musculoskeletal disorders in 

adults as anesthetic and antiseptic techniques advanced (2). More accurate diagnosis 

and treatment planning were made possible by the advancement of surgical 

instruments and radiographic imaging by the early 20th century. In the latter half of 

the 20th century, orthopedic surgeons were able to undertake minimally invasive 

operations, such as arthroscopy, which improved patient outcomes and shortened 

recovery periods (3). 

Orthopedic surgery is frequently used to repair fractures, especially closed fractures 

that need intervention like Open Reduction and Internal Fixation (ORIF). Fractures 

are classified according to their nature, location, and level of intricacy. In an open 

fracture, the bone protrudes through the skin, increasing the risk of infection. In a 

closed fracture, the bone breaks but does not puncture the skin (4). 

In contrast to open or compound fractures, in which the bone penetrates the skin 

barrier, closed fractures, often referred to as simple fractures, are a form of bone 

injury in which the skin surrounding the fracture site is unbroken. Although low-

energy processes can also produce these fractures in groups with reduced bone 

density, such as the elderly, they are common in orthopedic trauma and are 

frequently caused by high-energy events like falls, car accidents, or sports injuries 

(5). Closed fractures are divided into different categories based on the damaged 

bone, fracture pattern, and severity. Transverse, oblique, spiral or comminated 

fractures are possible, and they can affect long bones like the femur, tibia, or 
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humerus. Classifying them is essential for choosing the best course of action, which 

usually entails conservative therapy with casting or surgical intervention, such as 

open reduction and internal fixation (ORIF), depending on the alignment and 

stability of the fracture (6). 

A large percentage of musculoskeletal injuries globally are caused by closed 

fractures, which place a heavy strain on healthcare systems. According to studies, 

young persons who have experienced trauma had the highest incidence of fractures, 

while elderly adults who have osteoporosis-related fragility fractures have the 

highest frequency. Age, gender, degree of physical activity, and concomitant 

conditions like osteoporosis, diabetes, or long-term steroid usage are risk factors (7, 

8). 

For fractures that include articular surfaces, are unstable, or are displaced, ORIF is 

recommended. Closed fractures of the femur, tibia, and humerus, as well as intricate 

fractures of the ankle and wrist, are particular instances. Furthermore, ORIF is 

frequently utilized to repair fractures linked to osteoporosis or growth plate injuries 

in the geriatric and juvenile populations, respectively (9).  

One of the most frequent and serious side effects of surgery is surgical site infection 

(SSI), which raises patient morbidity, lengthens hospital stays, and adds to medical 

expenses. These infections, which involve the surgical incision or deep tissues 

altered during surgery, appear 30 days after surgery or within a year if an implant is 

employed (10, 11). 

In these situations, SSIs may result in unfavourable consequences such as 

osteomyelitis, implant failure, delayed healing, and even sepsis (12). The three types 

of SSIs include organ/space infections, deep incisional infections, and superficial 

incisional infections. Staphylococcus aureus, coagulase-negative staphylococci, and 

gram-negative bacilli are the main culprits. Together with the patient's inherent and 

extrinsic risk factors, the introduction of germs into the surgical site during or after 

the procedure promotes the development of infection (13). 

Patient-related factors including diabetes, obesity, smoking, and malnutrition, as well 

as procedure-related factors like poor aseptic methods, lengthy surgical times, and 

inappropriate antibiotic prophylaxis, are important risk factors for surgical site 

infections (SSIs). Notably, the widespread use of internal fixation devices for closed 

fractures necessitates special attention since they might serve as a breeding ground 

for biofilms, decreasing the efficacy of conventional treatments (14, 15). 
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The perioperative administration of antimicrobial medicines to high-risk patients or 

operations to avoid infections is known as antibiotic prophylaxis (16). Prophylactic 

use, as opposed to therapeutic use, attempts to lower the microbial burden during the 

crucial period when surgical wounds are most vulnerable to contamination. Since 

most infections are caused by germs introduced during surgery rather than by 

hematogenous dissemination, the time-dependent character of SSIs serves as the 

foundation for the prophylactic argument (17). 

A turning point in SSI preventive measures was reached in the 1970s when follow-

up clinical trials confirmed the importance of prophylaxis, especially in clean-

contaminated and contaminated operations (18).  

Prophylactic antibiotics target the most likely microorganisms according to the type 

of surgery and the surgical location. Among their modes of action include disruption 

of nucleic acid synthesis (e.g., fluoroquinolones), interference with protein synthesis 

(e.g., aminoglycosides), and inhibition of bacterial cell wall formation (e.g., beta-

lactams). The spectrum of activity, pharmacokinetics, and patterns of local resistance 

must all be taken into account when choosing an antibiotic (19).  

The effectiveness of antibiotics in preventing SSIs depends on when they are 

administered. According to studies, to reach the best tissue concentrations at the 

moment of incision, antibiotics should be administered no later than one hour before 

the surgical procedure (20). Drugs with longer infusion durations, like 

fluoroquinolones or vancomycin, should be administered 120 minutes before 

incision (21). The importance of exact scheduling is highlighted by the fact that 

delayed administration, even by a few hours, is linked to higher SSI rates (22). To 

maintain therapeutic concentrations in tissues during the surgical operation, the 

antibiotic dosage must be adequate. Dosing needs are influenced by patient 

characteristics such as blood loss, obesity, and renal function. To guarantee proper 

distribution in fatty tissues, obese patients, for example, might need greater 

dosages(23). 

Antibiotic usage that lasts longer than 24 hours after surgery raises the risk of 

antibiotic resistance and provides no further benefit in preventing SSI (23). With 

some high-risk surgeries being an exception, current guidelines recommend a single 
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preoperative dose or continuance for no more than 24 hours in the majority of 

procedures (24). 

Prophylaxis is typically not recommended for clean procedures unless there are 

particular risk factors, like immunosuppression or implant use. Broad-spectrum 

antibiotics that target both gram-positive and gram-negative bacteria are advised in 

clean-contaminated processes (25). 

This study explores if following antibiotic prophylaxis guidelines reduces infection 

rates in patients who receive ORIF treatment for closed fractures. ORIF surgeries for 

closed fractures risk infection because the procedures open the skin to allow access 

to bones and increase bacterial entry. Doctors tend to recommend pre-surgery 

antibiotics for infection prevention but experts still disagree about the best way to 

use these drugs. This project examines how well a particular approach to antibiotic 

prevention works to reduce infections in patients following ORIF surgery. This 

research examines ways to strengthen antibiotic protocols so patients receive better 

care through shorter hospitalizations and decreased healthcare spending on 

postoperative infections.  
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Objectives 

The objectives of this study were: 

 To determine the effect of antibiotics on surgical site infection in a patient of 

a closed fracture that is treated with open reduction and internal fixation.  
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Chapter 2 

Literature review 

Surgical prophylaxis refers to the use of antibiotics before operations to 

prevent infections. It is even more important in orthopedic surgeries in which 

implant stability and overall patient outcomes can be threatened by infection. The 

meta-analysis of various research has brought out the fact that the use of preventive 

antibiotics to the surgical site before making an incision or before death can 

minimize the development of SSIs (17). 

It is well known that the time at which the antibiotic is administered has the 

potential to improve the effectiveness of the antibiotic. A review by Prakash (2021) 

showed that antibiotic prophylaxis within one hour before the surgical incision 

reduces SSI rate (26). Further, while choosing the appropriate antibiotics, normally 

first-generation cephalosporins like cefazoline is advised as their eminent 

effectiveness against the skin flora and optimal pharmacodynamics are considered 

(27).  

The issue that has occasionally been contemplated is the duration of 

antibiotic prophylaxis. Intrapartum prophylaxis only until 24 hours post-surgery is 

usually encouraged in an attempt to reduce the instances of antibiotic resistance as 

well as side effects. However, a meta-analysis is in favor of short-term use, 

indicating no enhancement of SSI rates with prolonged prophylaxis (28). 

Understanding the predictors of SSIs in ORIF patients benefits modifying the 

preventive measures for the patients. The use of duration of surgery, comorbid 

conditions, and the nutritional status of the patient have been used to explain 

increased infection rates. These are critical additional measures to antimicrobial 

prophylaxis measures such as adherence to strict aseptic principles during surgery 

and improvement of patients’ medical status before the operation (29). 

In the management of antibiotic prophylaxis, the basic aim is to have 

sufficient concentration of the drug in the serum and the tissues up to the time of the 

surgery. In the clean or clean-contaminated surgery procedures involving 2,847 

patients, patients who received antibiotics administered within 2 hours before 

incision had a 0.6 percent rate of surgical site infection. Patients who received 

prophylactic antibiotics within more than three hours of the operation incision had a 

two-time increased risk of surgical site infection compared to the patients who 
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received antibiotics more than two hours before the operation incision had about six 

times increased risk of surgical site infection (30).  

Surgical antibiotic prophylaxis started in the mid part of the twentieth century 

having undergone several changes to reduce risks resulting from post-surgical 

infections. These early works, by R. Sommersteinet al., 2023 have drawn a direct 

correlation between the timing of antibiotic prophylaxis and lowered odds of 

acquiring an infection. According to the WHO and the CDC, the early administration 

of antibiotics is required, which presumable is within an hour before the surgical cut. 

Several kinds of literature regarding orthopedic procedures indicated that 

there is a profound decrease in SSIs in procedures involving the implantation of 

hardware through the administration of antibiotic prophylaxis. They pointed to the 

evidence, that patients administered prophylactic antibiotics had a lower infection 

rate than the patients who were not, thus, stressing on the protective effect of these 

protocols in terms of SSIs in orthopedic surgeries (31). 

More recently, in a large meta-analysis of multiple Randomized controlled 

trials (RCTs) concerning antibiotic prophylaxis on orthopedic operation, including 

closed fracture, ORIF supported the use of antibiotic prophylaxis. It also validated 

the previous findings that the utilization of prophylactic antibiotics, given as a single 

preoperative dose within 60 minutes of surgical wound incision, decreases the 

incidence of SSIs by about 40-50%. They also discovered that the increased use of 

antibiotics for more than one week does not even enhance the outcome which 

becomes a yardstick to compliance with protocols (32). 

A. Lakhani and colleagues tried to establish the connection between the use 

of antibiotics for prophylaxis and the emergence of antibiotic-resistant organisms in 

orthopedic surgeries. In their work, they proved that antibiotic prophylaxis 

dramatically lowered the incidence of SSIs although more usage and longer duration 

of the antibiotics contributed to resistance, particularly in a hospital setting. This 

study reminded me of the importance not to overuse antibiotics for patients because 

infections could be prevented, but resistance could happen at the same time (33). 

C. A. Lin and O'Hara designed their literature review to compare the 

postoperative infection rate of different antibiotic protocols for patients who 

underwent ORIF for closed fractures. The studies they did show that cefazolin was 

both the most frequently used antibiotic and the best at preventing infection, 

reducing infection rates below that of clindamycin or vancomycin. They also 
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indicated the seriousness of protocol timing adherence as timely antibiotic 

administration is related to lower rates of infection (34). 

The work carried out by Seidelman et al., offered credence to the subsequent 

emergence of the national guidelines on SSI. This particular guideline was about 

orthopedic procedures, which embraced ORIF, not to mention the standardized 

approach concerning the drug used in antibiotic prophylaxis. The guidelines 

highlighted the early use of antibiotics as it counted that, patients such as patients 

with ORIF closed fractures were likely to experience fewer infections if they 

received antibiotics before the operation (17). 

In A two-arm parallel group randomized control trial Uçkay et al aimed to 

compare the efficacy of various antibiotics for preventing SSIs in patients 

undergoing fracture fixation. Participants in the study were patients with closed 

fractures who underwent ORIF. A careful study of the results pointed to the fact that 

the use of prophylactic antibiotics leads to a decrease in the number of infections, 

especially where antibiotics are administered within the recommended time before 

surgery. The same study also found that single doses of antibiotics do help but that a 

second dose should be given to high-risk patients (35). 

In their study, Flores and colleagues evaluate the efficacy of antibiotic 

prophylaxis in the evaluation of trauma patients who have undergone orthopedic 

surgeries including ORIF on closed fractures. This made them conclude that the use 

of antibiotics within one hour before the operation reduced by a greater margin the 

chances of a patient developing SSIs, especially the high-risk trauma patients. The 

study also showed that timely selection of the right antibiotics also has a direct 

bearing on the rate of infection (36). 

 

Garrigós et al., examined the effects of antibiotic prophylaxis in the rate of 

developing infections in patients with Orthopedic fracture fixation. In their study, 

they showed that correct antibiotic therapy decreased the risk of SSIs in closed 

fractures treated with ORIF with a special focus on the correct choice of the 

antibiotic and the correct time of its application. The study found that compliance for 

protocol was the key significant factor in determining efficiency in the results 

obtained (37). 

The Health Belief Model (HBM) is one of the common theoretical models 

used in healthcare explorations, especially in antibiotic prophylaxis that affects the 
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development of SSIs in ORIF for closed fractures, for example. Therefore the HBM 

assists in understanding how the perceptions of healthcare providers and patients, 

affect the decision to follow antibiotic prophylaxis protocols. The model is therefore 

anchored on several factors as described below. Biases exist in the minds of the 

healthcare provider as well as the patient with regard to the probability of a post-

operative infection following ORIF surgery. In the present case, due to considering 

the risk of SSIs very high, applicable antibiotic prophylaxis protocols are likely to be 

set. The perception of how severe SSIs can be affects the probability of initiation of 

prophylactic measures such as antibiotic prophylaxis. In the aspect of ORIF, should 

they know SSIs might be severe and if they align with the recommended antibiotic 

regimens, they will reduce the infection probability (38). 

A study is one of the significant sources that could be quoted in connection 

with antibiotic prophylaxis in ORIF procedures, which states the importance of 

antibiotic prophylaxis in eradicating SSIs after orthopedic surgeries. From the 

research we see that antibiotic prophylaxis when given appropriately and in the 

recommended protocol will reduce infection rates of closed fracture surgeries 

managed with ORIF. In their study, Borbely et al. observed that the use of a 

standardized calendar of things to do leads to reduced infection rates, post-surgery, 

particularly in high-risk patients. If an ORIF surgery means a surgical treatment of a 

fracture with traumatic plates, screws, or rods, an infection risk is unavoidable 

because the bone and the tissues around it have been violated. The prophylactic 

administration of antibiotics within one hour before surgery is aimed at prevention of 

SSIs due to decrease of bacterial load (39). 

Further, while works like Liu et al. (2024) also indicates that overall, 

antibiotic prophylaxis is successful in prevention of SSIs, various aspects like timing 

of administration of Antibiotics, selection of Antibiotics and status of the patient has 

a direct impact in controlling/ occurrence of SSIs in orthopedic surgeries such as 

ORIF (40). 

In the following study, the antibiotic prophylaxis protocol is a key 

independent variable. This involves the type of antibiotics used, time the antibiotics 

were given (before surgery) and the length of antibiotic therapy given. Several 

research has shown that compliance in appropriate antibiotic procedure lessens the 

incidence of SSIs in orthopedic surgeries particularly in operations such as ORIF. A 

combination of antibiotic prophylaxis given within one hour before incision and 
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choice of the right antibiotic has been recommended to lower incidence of infections 

(41). 

There is compelling evidence that the type of fracture i.e. closed or opened, 

determines the risk of SSIs. Closed fractures, although performing slightly less 

exposure to the exterior environment, inherently have the risks that accompany all 

operations. However, open fractures are far more critically dangerous as the wound 

site of the fracture is exposed to infections. Nevertheless, the issue of SSI cannot be 

overemphasized, especially in patients with closed fracture receiving ORIF, adequate 

antibiotic prophylaxis should be employed to reduce SSI (41).  

As has been explored in ORIF that we perform on patients to manipulate the 

bone, the use of a scalpel to open the skin like a wound and the use of internal 

fixation devices such as screws and plates to fix the affected region could affect the 

probability of infection. Although ORIF has become a gold-standard procedure in 

the management of fractures, its open nature provides a route for bacterial accession 

& it is against this background that antibiotic prophylaxis becomes even more 

essential. Several authors have found that compliance with infection control 

practices including the correct technique in the handling of instruments and 

equipment, and proper sterilization procedures can help to reduce SSIs (42). 

Centre surgical site infections as the main dependent variable in this study. It 

is customarily divided into three subtypes: SSI of a superficial layer, of a deep layer, 

or involving an organ/ space. This work would compare the rate of such sort of 

infections post-ORIF surgery among patients who are administered antibiotic 

prophylaxis and those who are not. A large number of researchers suggest that if 

appropriate antibiotics are used for prophylactic purposes, the rate of SSIs can be 

decreased (43). 

The lack of personalization in the management of bacterial infections triggers 

antibiotic failure as explained by Sharma et al., when describing the implications of 

modulating the regimens of antibiotics in patients with a high prevalence of 

susceptibility to infections because of underlying diseases such as diabetes or 

obesity. Prescribing might be more effective in offering foreseeable best practicable 

interventions for the patient as well as minimizing antibiotic resistance (44). 

The evaluation of the effectiveness of antibiotic protocols that are used 

during SSIs requires monitoring of the surgical site infections post-surgery. 

Ballhause, Krause (45) proposed that in order to improve SSI detectability and 



12 

 

perfect preventive measures, there should be follow-up appointments as well as 

patient reporting systems. 

The assumption that the additional assessment of antibiotic steward programs 

in orthopedic facilities could help diminish SSIs without increasing the potential for 

antibiotic resistance (46). 
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Chapter 3 

Methodology 

Study design 

It was a cross-sectional study. 

Clinical setting: 

The clinical setting of this study was Gulab Devi Teaching Hospital, Lahore. 

Study Duration:  

The duration of the study was four months after the approval of the synopsis.  

Target Population  

 The target population of this study included patients of closed fracture 

treated with open reduction and internal fixation at Gulab Devi Teaching 

Hospital, Lahore. 

Study Population 

Patients with closed fractures treated with open reduction and internal 

fixation were included. 

Sample Size  

The sample size was calculated by Slovins formula 

n = N / 1+N (e
 2

 ). 

Whereas: 

n = no. of samples 

N = total population (60) 

e = margin of error (.05) 

Calculated Sample size = 52 
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Sampling Technique 

Non-randomized simple convenient sampling method was used to 

collect data from all participants.  

Sample Selection   

Inclusion Criteria: 

  Patients were included with the following characteristics: 

1) Accidental trauma patients. 

2) Both Male and Female. 

3) Patients of closed fracture  

Exclusion Criteria: 

There were excluded following patients: 

1) Amputated patients. 

2) Patients of open fracture. 

3) Plaster of Paris (POP). 

4) Needle Biopsy. 

Data Collection Tools/Procedure 

After the approval of the synopsis by the review committee, the suggested 

patients were able to participate according to specific inclusion and exclusion 

criteria. A non-probability sampling technique was used to collect the data. The 

purpose of the study was explained to the participants, and a written informed 

consent form (Appendix II) was used to obtain prior permission to participate in this 

study. Confidentiality was ensured to protect the ethical rights of the participants. 

A modified questionnaire (Appendix I), discussed with the allocated 

supervisor, was used as a tool for data collection. The questionnaire consists of two 

sections. 1) Demographic Data 2) Study variables. 

After obtaining responses from the participants, the completed questionnaire was 
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returned to the data collector. The provided response was allowed to be operated by 

the researcher or any other person, and each section, it will be considered final. 

Subsequently the data collection, data was entered into SPSS software 

version IBM-26 for storage and appropriate analysis. 

Data analysis 

Data analysis is the most important part of a study to depict the real picture of 

information. The data was analysed by Statistical Package for the Social Sciences 

(SPSS) Software version International Business Machines (IBM)-26 for its proper 

analysis. The data was presented in the form of percentages, frequencies, mean & 

standard deviation for qualitative variables. Mean with standard deviation was 

calculated for quantitative variables.   This chi-square was applied to participants the 

relationship between the two variables.       

Ethical Considerations 

The study received ethical approval from the Superior University Lahore Board of 

Study and Advanced Research Committee, and data collection permission from 

Gulab Devi Teaching Hospital's ethical committee. Participants provided verbal 

informed consent, and confidentiality was maintained by avoiding personal 

identifiers and locking questionnaire forms.  
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Chapter 4 

Results 

Sociodemographic characteristics of the participants: 

In this study recruitment 52 patients were used to determine the effects of 

antibiotic prophylaxis on the rate of SSIs among closed fracture patients who were 

treated by ORIF. This pattern showed that 16 of the participants that is 30.8% were 

in the age range of 15-30 years demonstrating that a relatively large proportion of the 

study participants was young. The biggest age range constituted 21 subjects (40%) 

aged between 30-45 years, and 9 subjects (28%) were above 45 years of age; 

therefore, participants were fairly distributed across various ages. However, in terms 

of gender distribution, it was observed that 37 (71.2%) out of the 52 participants 

were males while 15 (28.8%) were females, signifying those male participants were 

more numerous in this kind of healthcare setting. The above gender divide may 

warrant causality with risks at the workplace or other life aspects that trigger 

fractures. As for marital status, 37 (71.2%) of the participants were married and 15 

(28.8%) were single. These married participants could have a better support system 

at home and this could influence recovery and adherence to recommended medical 

procedures. Using sociodemographic characteristics helps elucidate the 

understanding of surgical site infection based on data from this study. Displayed in 

Table 4.1. 

Table No. 4.1 Description Regarding Sociodemographic Characteristics 

 

Variables Number% 

Age (Years) 

15-30 Years 16 (30.8%)  

30-45 years 21 (40.4%) 

> 45 years 15 (28.8%)  

Gender  

Male 37 (71.2%)  

Female 15 (28.8%)  

Marital Status 

Single 15 (28.8%)  

Married 37 (71.2%)  
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Clinical-related factors of the participants: 

Concerning the presence of other diseases, 10 (19.2%) participants had 

diabetes mellitus; this is a condition that complicates the immune system and delays 

the process of healing of the affected area and, therefore, can increase the risk of 

postoperative wound infections. A total of 52 respondents (80.8%) did not have 

diabetes. Likewise, hypertension was reported in 16 (30.8%) of the participants as 

hypertension presents a complication in blood flow and impaired wound healing thus 

influencing recovery. On the other hand, thirty-six participants (69.2%) did not 

present with hypertension. The BMI classification delivered into the ideal nutritional 

and health status of the participants. Severely malnourished and weak participants 

were six (11.5%), a situation that makes them prone to common infections, and poor 

healing among other complications. As shown into Table No. 4.2 and Figure No. 4.1, 

4.2, 4.3 

A majority of the 27 participants (27/52) = 51.9% had a healthy weight 

indicating that participants had better nutritional status for enhanced recovery. 

Sixteen individuals were considered overweight (30.8%) and 3 participants were 

obese (5.8%), diseases that predispose the patient to more surgical complications 

including infections because of issues to do with immunity compromise and poor 

wound healing. These clinical characteristics help to convey the flavor of the health 

risks experienced by the surveyed subjects and point to the significance of 

understanding comorbidities and BMI surrounding surgical site infections. It is very 

useful to overview such aspects to define further risk factors, which might interest 

the outcomes of antibiotic prophylaxis in infection prevention after surgery. 

Variables Number% 

Diabetes Mellitus 

Yes 10 (19.2%)  

No 42 (80.8%)  

Hypertension 

Yes 16 (30.8%)   

No 36 (69.2%)  

BMI  

Underweight 6 (11.5%)  

Healthy Weight 27 (51.9%)  

Overweight 16 (30.8%)  
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Table 

No. 4.2 Description of clinical related factors 

 

 

 

 
Figure No. 4. 1 Description of Diabetes Mellitus 

 

 

 

 

 

 

Figure No. 4. 2 Description of Hypertension 

 

 

Obesity 3 (5.8%)  
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Figure No. 4. 3 Description of BMI 
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Descriptions of study variables:    

Out of the total 52 patients, 20 were male and 32 were female, in 

antimicrobial stewardship 35 patients got ceftriaxone which is 67.3% and 17 patients 

got cefazolin which is 32.7% so ceftriaxone is the preferred preoperative antibiotic in 

this study. Among them, 98.1% (51 patients) received implants during the surgery, 

and 1.9% (1 patient) did not have the implants inserted during surgery. An incredibly 

low prevalence of wound infection was observed in the present study with 98.1% 

(51) of the patients without any infection and only 1.9% (1) getting a wound 

infection postoperatively. Likewise, the results for inflammatory markers comprising 

White Blood Cells (WBCs), Erythrocyte sedimentation rate (ESR) and C-reactive 

protein (CRP) test were abnormal in only 1.9 % (1) of the patients showing very 

mild post-surgical inflammation. As shown into Table No. 4.3 and Figure No. 4.4  

Table No. 4. 3 Description of study variables 

 

Variables Number% 

Does the patient is given pre-op antibiotics (ceftriaxone or cefazolin) 

ceftriaxone 35 (67.3%)  

cefazolin 17 (32.7%)  

Does the patient have any implant inside the body? 

Yes 51(98.1%)  

No 1 (1.9%)  

Does the patient have any wound infection? 

Yes 1 (1.9%)  

No 51(98.1%)  

Which type of implant? 

Plate 18 (34.6%)  

Nail 16 (30.8%)  

Screw 17 (32.7%)  

No implant  1(1.9%)  

What are types Fracture sites? 

Upper limb 12 (23.1%) 

Lower Limb 40(76.9%) 

Culture report 

Positive  1 (1.9%)  

Negative  51(98.1%)  
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Figure No. 4. 4 Description of Types of fractures 

 

Concerning the implant type, 18 (34.6%) of the patients wore a plate while 

16 (30.8%) wore a nail,  the 17 (32.7%) wore a screw and 1(1.9%) were without 

implant. The most affected sites were the lower limb with 76.9% (40) cases, and 

upper limb with 23.1% (12) cases. The culture result indicated that 98.1% of the 

cases grew gram negative bacilli and only 1.9% of the cases were positive for 

bacterial organisms. In conclusion, the study showed that, within the context of the 

antibiotic prophylaxis protocol for clean surgery, ceftriaxone and cefazolin in 

particular, contributed to a decrease of the frequency of SSIs, most of which ended 

with good outcomes for the patient. Shown into Table No. 4.3 and Figure No. 4.5, 

4.6 & 4.7.  
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Figure No. 4. 5 Description of Pre-Op Antibiotics 

 

 

 

 

 

 

Figure No. 4. 6 Description of Types of Implants 
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Figure No. 4.7 Description of Wound Infection 
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The results of this study suggest several independent variables measuring 

significance and non-significance impacts on the results of the study. A statistically 

significant association was noted with the variable diabetes mellitus (p = 0.039), 

affecting results for parameters such as wound infections or complications. The main 

effects of BMI (p = 0.001) revealed the fact that being overweight may increase the 

risk of complications. The culture report (p = 0.000) pointed to the fact between the 

relationships between the type of bacteria – gram positive or negative – and the 

outcome, putting much stress on the culture report as to infection risk. However, it 

became clear that (p = 0.113) and (p = 0.501), type of implant (p = 0.350), and 

fracture site (p = 0.580) did not correlate with the outcomes. Also, the use of pre-

operative antibiotics, either ceftriaxone or cefazolin, had no statistically significant 

difference from each other; the p-value was 0.482. displayed in Table No. 4.4  

Table No. 4.4 Comparison of outcome with other independent variables 

Categories 
 

Variables  

Does the patient have 

any wound infection? Total  
P-

Values 
Yes  No  

Does the patient is given pre-op 

antibiotics (ceftriaxone or cefazolin) 

ceftriaxone 1 34 35  

 

0.482 
cefazolin 0 17 17 

Total  1 51 52 

Gender 

Male 0 37 37 

0.113 Female 1 14 15 

Total  1 51 52 

Diabetes Mellitus: 

Yes 1 9 10 

0.039 No 0 42 42 

Total  1 51 52 

Hypertension: 

Yes 0 16 16 

0.501 No 1 35 36 

Total  1 51 52 

BMI: 

Underweight. 0 6 6 

0.001 

Healthy Weight. 0 27 27 

Overweight 0 16 16 

Obesity 1 2 3 

Total  1 51 52 

Which type of implant? 

Plate 0 18 18 

0.514 

Nail 1 15 16 

Screw 0 17 17 

No implant 0 1 1 

Total 1 51 52 

What are types Fracture sites? 

Upper limb 0 12 12 

0.580 Lower Limb 1 39 40 

Total  1 51 52 

Culture report 

 

 Positive 1 0 1 

0.000 Negative 0 51 51 

Total 1 51 52 
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Chapter 5 

Discussion  

Concerning age, the distribution of the study sample can be deemed fairly 

even across all age groups. The majority of the patients were of the working age 

group with the majority (40%) in the 30-45 years age group followed by those in the 

15-30 years age group (30.8%). The procedures above-described age distributions 

are consistent with the typical patterns of fractures, young people (from 15 to 30 

years) participate in activities that may lead to fractures for a long time. Patients 

more than 45 years old might have spurs formation or degenerative changes that 

predispose them to fractures or falls. This demographic pattern draws out nicely in 

the previous studies that reveal age as a significant risk determinant of surgical 

infections. For example, knowledge about the surgical patient population often 

includes the characteristic of older age being associated with impaired immune 

response and slower rate of wound healing, factors that may contribute to SSIs (47). 

Another demographic analysis shown herein indicated that more males 

participated in this research by 71.2%. This male dominance is in agreement with 

other studies that have indicated that males are more prone to fracture injuries than 

females especially due to workplace and accidents. Literature has established that 

men are more likely to develop fractures in their lifetime than women perhaps, an 

indication that all the Patients in this study are male (48). However, in the current 

study, gender was not shown to be a predictor of the occurrence of SSIs or the rate of 

fracture healing despite having a reputation for being related to fracture risk and rate 

of rehabilitation. 

Compared with the general population, these patients have a high prevalence 

of married status – 71.2%, and this marital status can affect the patient’s recovery. 

Earlier research has shown that married persons enjoy better psychological and 

emotional support which in turn reduces dropping-out rates on treatments, early 

recovery and so on. The findings of this study did not have the marital status as a 

statistically significant predictor which indicates that while marital status may affect 

the outcomes in overarching health, it still was not shown to single-handedly protect 

from SSIs when it came to closed fractures treated through ORIF (49).  
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Another area of focus in this work involved the analysis of multiple diseases 

that may coexist with the disease under study, including diabetes and hypertension as 

well as their effects on infection risk. The findings showed a difference in wound 

infections in patients with diabetes mellitus, statistically significant at p = 0.039, 

which is consistent with the conclusion of prior research that diabetes is a predictor 

of SSIs. Diabetes affects the immune system and delays the body’s recovery from an 

infection, which raises postoperative infection rates (50). This is in concordance with 

the publications that reviewed the literature, proving that patients with diabetes in 

orthopedic surgeries were more prone to SSIs than patients without diabetes (51). 

On the other hand, hypertension whose prevalence in the study population 

was 30.8% did not raise the risk of SSIs in any statistically significant manner (p = 

0.113). This is different from other studies that have indicated that hypertension 

could delay wound healing as a result of its impacts on blood flow and oxygen 

supply. But other scholars have not seen these correlations: hypertension to infection 

rate where Guerra et al., found no correlation between the variables as was 

discovered in the present research (52). 

Indeed, the study revealed that Body Mass Index (BMI) is closely related to 

postoperative complications: overweight patients possess an increased risk of 

developing SSIs (p = 0.001). This is in parallel with many studies that have pointed 

out obesity as a major cause of surgical risks including infections. Reduced 

immunity, higher fat stores that affect blood flow and poor wound healing due to 

tissue oxygen deficiency are other effects of obesity. Further exacerbating this risk of 

deterioration is obesity-related comorbidity including diabetes and hypertension. The 

research outcome on the subject corroborates the view held by many people that 

good health is important, especially in a bid to avoid operations and contracting 

diseases (53). 

The study therefore focused on two classes of antibiotics; ceftriaxone with a 

frequency of 67.3% and cefazolin with a frequency of 32.7% on SSI rates. The 

findings, however, showed a negligible incidence of infection (1.9%) in the entire 

sample, which implies readiness of both antibiotics in minimizing SSIs. Earlier, a 

review of the literature has shown that both ceftriaxone and cefazolin have been 

employed in specific types of orthopedic surgeries to minimize the incidences of 
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SSIs, including those procedures involving implant placement like ORIF (54). This 

renders the result that there was no significant difference between ceftriaxone and 

cefazolin (p = 0.482) in this work compatible with earlier studies showing that both 

drugs are equally effective in controlling infection in clean orthopedic surgeries. 

It also looked at the effect the type of implant fabricated (plate, screw or nail) 

had on infection end results. Nevertheless, the chi-square revealed a statistically not 

significant difference concerning implant type and SSIs with p = 0.514. This finding 

is contrary to some past recommendations by other authors on the subject that hold 

implant type to be a factor in the infection occurrence. For instance, La Porta et al 

(2023) highlighted that there is risk factor for infection since the areas for bacterial 

colonization is greater for implants that have greater surfaces such as plates. On the 

contrary, the findings of this study suggest that, for SSIs, the kind of implant does 

not play a crucial role so long as the right antibiotic prophylaxis and surgical 

procedures are in place (54). 

The other variable considered in this study is fracture site. Majority of the 

fractures were open fractures in the lower limbs (76.9%) while few were in the upper 

limbs (23.1%). The present work did not note any change in the distribution of the 

fractures along the patients’ body as well as the occurrence of SSIs that would 

indicate the vulnerability of particular regions to infection (p = 0.580). It is in 

harmony with other studies which indicated that among the multiple aspects 

contributing effect on system infection outcome, the fracture site does not play a 

major role compared to aspects such as the presence of system comorbidities and 

kind of antibiotic prophylaxis to be used (55). 

Concerning microbiological characteristics, negative reports accounted for 

98.1% of cases and only 1.9% of cases had positive reports of bacteria. The high 

prevalence of gram-negative bacteria in postoperative infections is evident in 

orthopedic surgeries because these bacteria are easily acquired in clinical settings 

and present on the skin and fabric surfaces. The overall low rate of gram-positive 

infections in this study is also in line with benchmark studies that note an increase in 

gram-negative organisms in the SSIs post-orthopedic surgery (56). 
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LIMITATIONS OF THIS STUDY: 

The study on antibiotic prophylaxis in closed fracture patients treated with 

ORIF has several limitations. The small sample size of 52 patients, conducted at a 

single center, limits the statistical power and ability to detect subtle differences 

between groups. The observational nature of the study does not allow for the 

establishment of causal relationships, and the study did not control for all possible 

confounders, such as variations in surgical techniques, postoperative care, or patient 

adherence to post-surgical protocols. The lack of a control group also limits the 

ability to compare the effectiveness of the antibiotic prophylaxis protocol against 

other treatment protocols or no treatment at all.  

The study focused on ceftriaxone and cefazolin, but did not explore other 

potential antibiotics or combinations of antibiotics, limiting the understanding of the 

most effective antibiotic regimen for preventing SSIs in this patient population. The 

study did not investigate long-term outcomes, such as the recurrence of infections or 

the impact on patient recovery and quality of life. Additionally, there is a potential 

for reporting bias in the collection of data, as the results rely on accurate 

documentation of clinical events. Despite these limitations, the study provides 

valuable insights into the role of antibiotic prophylaxis in preventing SSIs in closed 

fracture patients treated with ORIF. Future research with larger sample sizes, control 

groups, and multi-center approaches is needed to validate and extend these results. 
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Conclusion  

The study aimed to evaluate the impact of antibiotic use on preventing post-operative 

wound infections (SSIs) in patients with closed fractures who underwent Open 

Reduction and Internal Fixation (ORIF). Results showed that preoperative 

antibiotics, such as ceftriaxone and cefazoline, had a minimal infection rate of 1.9%. 

Factors such as surgical prognosis, chronic illness, and BMI were found to have 

significant relationships with infections and complications. Most infections were 

caused by gram-negative organisms, but differences in microbial information limit 

understanding of antibiotic prophylaxis. The study found no significant impact of 

implant type or fracture location on SSI rates. Both ceftriaxone and cefazolin showed 

similar effectiveness in reducing SSIs in this population. The study suggests further 

research with more participants and multi-center investigations to identify improved 

antibiotic regimens for ORIF patients. 
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Recommendations  

The study suggests several tactics to enhance patient care and surgical site infection 

(SSI) prevention in orthopedic surgery.  

Larger sample sizes, multi-center studies, randomized controlled trials, investigating 

alternative antibiotics, long-term follow-up, personalized antibiotic prophylaxis, 

enhanced care protocols, continuing education and training initiatives, cost-

effectiveness analyses, ongoing surveillance of infection rates and patterns of 

antibiotic resistance, and cooperation among infectious disease specialists, surgeons, 

and microbiologists are some of these.  

Reducing SSIs, improving patient outcomes, and raising the standard of care in 

orthopedic surgery are the goals of these recommendations. 
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Appendix-II 

Consent Form: 

IMPACT OF ANTIBIOTIC PROPHYLAXIS PROTOCOL ON AN 

INCIDENT OF SURGICAL SITE INFECTION IN PATIENTS OF CLOSED 

FRACTURE TREATED WITH ORIF. 

Participant Satisfaction: 

This research does not concern the harm of any kind.  There is no risk and 

discomfort to participant in this study. 

Potential Benefits: 

This study will provide information about the Impact of antibiotic prophylaxis 

protocol on an incident of surgical site infection in patients of closed fracture treated 

with orif. 

Privacy Protection: 

We will do everything we can to protect your information. All information collected 

during the investigation will be kept strictly confidential. All information about you 

that may identify you during the data entry and experience will be deleted. 

Volunteer Involvement: 

Your participation in this research study is voluntary. You have the option of not 

participating and leaving this research at any time without giving any reason. No 

action will be taken against you if you refuse to participate. 

The following information is taken by those who are involved in the research and list 

them in the answer given: 

I understand the information sheet and I was given the opportunity to ask research 

questions. I understand that my participation is voluntary, and I may change my 

mind at any time. I understand that my answers will be shown in secret. I allow 

researchers to test the answer. I understand that numbers will be saved instead of my 

name. So that I can’t be identified in any way while publishing results. I agree that 

the information I receive is used in research. I agree to be included in the research 

described above and will notify researchers if any address changes. 

I have read the license and I am given the opportunity to ask questions. I am willing 

to participate in this research. 

Name of Participant: ____________Signature:___________Date:__________ 
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امہ

 

 تحقیقی مطالعہ میں شرکت کا اجازت ن

ات اور تکالیف:

 

 نقصان

ات کا اندیشہ نہیں ھے۔

 

 اس تحقیق سےکسی قسم کے نقصان

 ممکنہ فوائد:

 یہ ایک اہم تحقیق م حصہ لینے کا موقع ھے۔

 تحفظ: کا ازداریر

 تمام معلومات کوانتہائی  

ئ

ہیں ۔تحقیق کے دوران اکٹھی کی گ

ے

ہم آپ کی معلومات کے تحفظ کیلئے وہ سب کچھ کریں گےجوہم کر سکت

 ھوسکتی ہو اس کو ختم 

ے
 

خفیہ رکھاجائے گا۔ ڈیٹا انٹری اور تجربے کے دوران آپ کے متعلق تمام معلومات جن سے آپ کی شناخ

ا جا ے گا   نہیں یا  جاے گا۔کر دنک
 
   اہر

و

ے

ک

 

ت

 میں آپ کی شنا

ے

ات

 

اع  ھو ےووای  اا

 

 ۔اس تحقیق کے تیجے  میں ا

 :نہ شمولیتاررضاکا

 بغیر وجہ بتا ے اس تحقیق کو چھوڑےو کا اختیار ہے۔ 

ے
ے

تحقیقی مطالعے میں آپ کی شرکت رضاکارانہ ہے۔آپ کو شرکت نہ کرےو اور کسی بھی وق

 چھوڑےو کی صورت میں آپ کے خالف کوئی کاروائ نہیں کی جایےگی۔۔شرکت نہ کر ےو میں شمولیت کو 

ں درج کریں ۔
ک
می

 گئے خا نو ں

ئ

امل ھو ےو والوں کے لے پڑ ھیں اور ان کا جواب دیک

 

 درج ذیل معلومات تحقیق میں ا

  ا گیا تھا ۔  کرےو کا موقع دنک

ے

 کو سمجھ لیا ہے اور مجھے تحقیق کے سواال

ٹ

ک

 

 میں ےو معلوماتی ش

   اپنا ارادہ بدل سکتا/سکتی ھوں ۔     میں 

ے
ے

 سمجھ گیا/گئی ھوں کہ میری شرکت رضاکارانہ ھے اور میں کسی بھی وق

   میں سمجھ گیا/گئی ھوں کہ میرے جوانبات خفیہ دکھے جا ئیں گے۔میں محققین کو اس نبات کی اجازت دیتا/دیتی ھوں کہوہ جوانبات کو جانچ

  سکیں۔ ۔

   کےدوران کسی بھی میں سمجھ گیا/گئی ھوں کہ 

ے

ات

 

اائج کی اا

ے

ک

 

ی

 

کک
می
اکہ 

ے

ام کے بجائے نمبر کی صورت میں محفوظ کی جائیں گی۔ ن

 

میرے ن

 نہ یا  جا سکو ں۔

ے
 

 طرح سے شناخ

   امل

 

 تحقیق میں ا

ئ

ا ئیں وہ تحقیق میں استعمال ھوں ۔۔ میں اوپر بتائی گ ب
ک
میں اس نبات سے رضامند ھوں کہ جو معلومات مجھ سے ک

ع کروں گا/گی۔ھوےو کے لیے رضا

مطل

 

کن می

 مند ھوں اور محققین کو اپنا پتہ تبدیل ھوےو کی صورت 

میں  :رضامندی  اس تحقیق  گیا ھے۔میں  ا  ک ن د کا موقع  پوچھنے  ل  سوا ور مجھے  ا پڑھا ہے۔  مہ  ا

 

ن اجازت  یہ  ےو  شرکت  میں 

 .کےلئے راضی ھوں

ام 

 

 ۔۔۔   ۔۔۔۔۔۔۔۔۔۔۔۔۔ دستخط  ۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔:شرکت کنندہ کا ن

اریخ 

ے

۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔ ن  

ام     

 

 ۔  ۔۔۔۔۔۔۔۔۔۔۔۔۔۔ دستخط۔  ۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔ :اجازت لینے والے کا ن

اریخ  

ے

 ۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔۔ ن
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Appendix-I                                                                                 

Questionnaire 

Impact of Antibiotic Prophylaxis Protocol on An Incident of Surgical Site 

Infection in Patients of Closed Fracture Treated With Open Reduction And 

Internal Fixation. 

DEMOGRAPHIC DATA 

1. Age 

a) 15-30 Years b) 30-45 years c) > 45 years 

2. Gender 

a) Male b) Female 

3. Marital Status 

a) Single b) Married 

4. Diabetes Mellitus: 

Yes No 

5. Hypertension: 

Yes No 

6. BMI:  

a) Underweight. b) Healthy Weight. c) Overweight d) Obesity 
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Study Variables  Yes No 

1. Does the patient is given pre-op antibiotics (ceftriaxone or cefazolin)   

2. Does the patient have any implant inside the body?   

3. Does the patient have any wound infection?   

4. Does the patient have elevated WBCs, ESR and CRP?   

5. Which type of implant? Plate  Nail  Screw  

6. Which type of patient’s admission  Emergency  Elective  

7. What are types of Fracture sites? Upper limb Lower Limb 

Follow-Up Study Variables 

Early surgical site infection (within 2 weeks) 

8. Wound discharge? Yes No 

9. Colour  Reddish  Yellow  White  

10. Amount  Only dressing Soaked  Flank 

11. Smell  Yes No 

Late surgical site infection (After 2 weeks) 

12. Wound discharge? Yes No 

13. Colour  Reddish  Yellow  White  

14. Amount  Only dressing Soaked  Flank 

15. Smell  Yes No 

16. Culture report  Positive  Negative  


