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2.4CONCEPTUAL FRAMEWORK 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

Sociodemographic 
     Age 
     Sex 
    Residency 
 

 

䙲慣瑵牥⁲敬慴攀搀 
楮晥捴楯渀 

倀慴楥湴⁲攀污瑥搀 

†† †† 䌀漀洀漀牢楤楴礀 

†† ††† †††††䅮攀洀楡 

†† ††† †††† 䐀楡戀整楣   

䥮橵特 牥污琀敤  

䴀散桡渀楳洀 漀映楮橵特⡲漀慤 
瑲慦晩挠慣捩搀敮琬⁢甀汬整 

楮橵特Ⱐ晡氀氠摯睮⤀ 

一慴畲攠漀昀⁦牡捴畲攨漀瀀敮⁯爠
捬漀獥搩 

䐀敧牥攠漀映猀漀晴 瑩獳略⁩渀橵爀礀 

 

 呲敡琀洀敮琠牥污瑥搀  

呩洀攀⁯昀⁰牯瀀栀礀污捴楣 慮瑩戀楯瑩挀 

呩洀攀⁯昀⁤敢爀楤攀洀敮琀⁡湤 
楲爀楧慴楯渀 

呩洀攀⁦牯洀 慤洀楳獩漀渀⁴漀⁤攀晩渀楴楶攠
獵爀最敲礀 

呩洀攀⁯昀⁷漀甀渀搀⁣汯獵爀攀 

呹瀀攠漀映椀洀瀀污渀琠甀猀敤 

䰀敮最瑨 漀映漀瀀敲慴椀瘀攠瑩洀攀 
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3 OBJECTIVE 
�9 To identify determinant of fracture related infection after internal fixation of 

femur fracturesat TGSH  
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This study explores how these factors influence infection rates in LMIC settings to inform 

context-specific recommendations 

1.3 SIGNIFICANCE OF THE STUDY 

This study decreases economic burden of hospital, decrease hospital staysphysical limitation 

of patients and will improve quality of patient’s life. 

There is no study in this topic in our setup. This research will not only try to fill the gap of 

lack of studies done in our setup on this topic but also can aid for other hospitals in Ethiopia 

as well as other low income and middle income countries(LMICS) which face similar 

challenges from this fracture related infection. 

And this may also aid for policy makers, service providers and thereby solve the problem. 

As this is the first study in our setup it also will be used as a baseline for other future studies. 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



5 
 

2. LITRATURE REVIEW 

2.1 Overview of Femur Fracture-Related Infection 

Femur fractures represent some of the most severe injuries managed in orthopedic practice. 

Because the femur is the strongest and longest bone in the body, fractures usually occur as a 

result of high-energy mechanisms such as road traffic accidents, falls from height, or 

occupational trauma (30). These injuries are often accompanied by extensive soft-tissue 

damage, blood loss, and associated injuries, making their management complex (29). 

Surgical fixation using intramedullary nails or plates is essential for restoring limb stability 

and function;(7) however, this intervention also exposes patients to the risk of fracture-related 

infection (FRI)(31). 

Globally, FRI is recognized as one of the most challenging complications following fracture 

fixation (31). It is not only a biological problem but also a major clinical and socioeconomic 

burden (4, 29). International consensus defines FRI based on clear clinical and 

microbiological criteria, including purulent discharge, sinus tract formation, or the isolation 

of identical organisms from multiple deep tissue samples, supported by suggestive signs such 

as delayed healing and raised inflammatory markers (13).This standardized definition has 

improved the comparability of studies across different regions (32). 

2.2 PROPORTION OF FRACTURE RELATED INFECTION 

The prevalence of FRI varies greatly depending on the type of facture and the circumstances 

in which it develops .International literature shows that the proportion of fracture-related 

infection varies widely depending on fracture type, patient characteristics, and healthcare 

systems. In high-income countries, infection rates after femur fracture fixation are generally 

low for closed fractures, commonly reported between 1% and 2%. However, these rates 

increase substantially in open fractures, where infection proportions of 10% to 30% have 

been documented, particularly in severe Gustilo–Anderson type III injuries (9, 17). 

Evidence from specific national studies further illustrates this variability. A retrospective 

study conducted in Norway in 2023 reported a 9% prevalence of fracture-related infection 

following surgical treatment of ankle fractures (33).Similarly, a prospective cohort study 

conducted in India in 2017 found an overall incidence of FRI of 2.9% following internal 

fixation, with a significantly lower rate in closed fractures (1.6%) compared to open tibia 

fractures (8%) (34). 
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In low and middle-income countries, particularly in sub-Saharan Africa, the burden of 

fracture-related infection appears to be substantially higher. A study conducted in Addis 

Ababa, Ethiopia, in 2023 reported an overall prevalence of long-bone fracture-related 

infection of 44.4% among patients treated with external fixators, compared to only 6.4% 

among those managed with intramedullary nailing(20). 

2.3 RISK FACTORS ASSOCIATED WITH FRACTURE RELATED 

INFECTION 

Evidence in global and local shows risk factors for FRI following femoral fracture fixation is 

multifactorial. Can be categorized into patient-related, injury-related, and treatment related 

factors. Patient characteristics play an important role in susceptibility to infection. Patient 

factors such as age, alcohol abuse, smoking, immunodeficiency and diabetes increase 

infection risk in open fractures (17, 19). Obesity has also been shown to significantly increase 

the likelihood of developing fracture-related infection (17). 

The severity of the injury itself is one of the strongest predictors of infection. Open femur 

fractures are particularly vulnerable due to contamination at the time of injury and extensive 

soft-tissue damage. Higher Gustilo–Anderson fracture grades are consistently associated with 

increased infection risk across global and local studies. An infection rate of 1–2% is assumed 

for closed tibia-shaft fractures, this rate rises to 42.9% for open fractures with extensive soft 

tissue injury (Gustilo–Anderson type III)(10) The risk of infection following an open fracture 

is determined by several factors such as the initial severity of the injury, the extent of wound 

contamination, and patient factors (8, 17). 

Treatment-related factors are often modifiable and therefore critical targets for prevention. 

Delayed administration of prophylactic antibiotics has been repeatedly identified as a major 

risk factor for fracture-related infection. Evidence shows that antibiotic administration 

beyond the first few hours after injury significantly increases infection risk, particularly in 

open fractures(35). 

Surgical factors such as prolonged operative time, inadequate debridement, multiple surgical 

procedures, and delayed soft-tissue coverage further increase the likelihood of infection (18, 

35).  While intramedullary nailing is generally associated with lower infection risk due to 

minimal soft-tissue disruption, poor aseptic technique or delayed fixation can negate these 

benefits(36). Furthermore, open fractures demonstrate substantially higher infection rates, 

with reported infection proportions of up to 18.6%. The previous use of external fixation, 
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particularly when prolonged, has been associated with even higher infection rates (44.4%), 

while extended surgical duration has also been linked to increased infection risk (12.5%)(20). 

Interestingly, a retrospective cohort study conducted in Brazil in 2024 reported that the use of 

external fixation prior to definitive intramedullary nailing resulted in a low infection rate. 

Moreover, conversion from external fixation to intramedullary nailing performed on average 

after 10 days did not lead to an increase in infection or non-union rates (36). 

Additionally, treatment-related risk factors identified through multivariate logistic regression 

include implant retention, which is associated with a higher likelihood of infection (17). 

Comparative studies have also shown that closed reduction and intramedullary nailing result 

in more favorable union rates and lower infection rates compared with open-reduction 

procedures(2). Use of topical antibiotics during surgery has been found to have a protective 

effect against infection (19). 
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4 METHODES AND MATERIALS 

4.1 STUDY DESIGN AND PERIOD 

An institution-based case–control study design was conducted from January 1, 2026, to 

January 15, 2026 (GC). 

4.2 STUDY AREA 

The study was conducted at TibebeGhion Specialized Hospital (TGSH), located in Bahir Dar, 

the capital city of the Amhara National Regional State, Ethiopia, approximately 565 km 

northwest of Addis Ababa, the capital city of Ethiopia. TibebeGhion Specialized Hospital is a 

tertiary teaching and referral hospital under Bahir Dar University, College of Medicine and 

Health Sciences, serving as a major center for specialized care for patients referred from 

Bahir Dar city and surrounding zones of the Amhara region. The hospital commenced service 

delivery in January 2019 (GC) and is currently the largest hospital in the city. 

The hospital provided a wide range of preventive, diagnostic, and therapeutic health services, 

including obstetrics and gynecology, pediatrics, internal medicine, ophthalmology, general 

surgery, ear, nose and throat (ENT), and orthopedic surgery services. A broad spectrum of 

medical and surgical procedures was routinely performed, supported by inpatient, outpatient, 

emergency, and referral services. The orthopedic and orthopedic traumatology department, 

which manages a high volume of trauma and fracture cases, had approximately 66 inpatient 

beds, one major operating theater equipped with two operating tables and two C-arm 

machines, and an orthopedic referral clinic, making it an appropriate setting for the present 

study 

 

 

4.3 SOURCE POPULATION 

All patients who were admitted toTibebeGhion Specialized Hospital with a diagnosis of 

femur fracture and treated with internal fixation 

4.4 STUDY POPULATION 

4.4.1 CASES 

Cases were defined as patients who develop a femur fracture related infection (FRI) 

according to accepted diagnostic criteria. 
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4.4.2 CONTROLS 

Controls were patients treated for femur fracture who did not develop any signs of infection 

during the same follow up period 

A ratio of 1:1(cases: controls) was used in the study 

4.5 ELIGIBILITY CRITERIA 

4.5.1 INCLUSION CRITERIA 

 Those Patients initially presented with femur fracture and were managed with internal 

fixation.  

4.5.2 EXCLUSION CRITERIA 

 Patients age less than 14 years 

 Patients who has prior bone infection before the fracture  

 Patients with pathologic fracture 

4.6 SAMPLE SIZE AND SAMPLING TECNQUNIC 

The sample size was calculated using Epi-Info stastical software version 7 using the 

following assumption two population proportion formulas for unmatched case control study. 

Sample size was calculated using exposure proportion among infected and non-infected 

patients obtained from a previous cross-sectional study (37) 

Two-sided confidence level (1-alpha) …95 

Power (% chance of detecting) …80 

Ratio of Controls to Cases …1 

Proportion of controls with exposure …28 

Proportion of cases with exposure…53.8% 

Using Epi-info sample size wascalculated (delayed debridement had large sample size which 

were cases; 64, control; 64, sample size=128) 
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Table 1: calculated sample size based on significant variables from previous research 

 proportion 

of controls 

with 

exposure  

 

proportion 

of cases 

with 

exposure  

 

Two-sided 

confidence 

level (1-

alpha)  

 

Power 

(% 

chance of 

detecting)  

 

Cases 

with 

Fleiss 

with 

cc 

 

Controls 

with 

Fleiss 

with cc 

 

Total 

sample 

size 

 

Open fracture 

 

34% 72.72% 95% 80% 30 30 60 

Delayed 

debridment 

28% 53.8% 95% 80% 64 64 128 

Previous 

implant(external 

fixator) 

 

4.8% 36.36% 95% 80% 32 32 64 

Skin closure 24% 62.5% 95% 80% 31 31 62 

 

4.7 STUDY VARIABLES 

4.7.1 DEPENDENT VARIABLE 

Fracture related infection 

4.7.2 INDEPENDENT VARIABLE 

Patient related 

 Age 

 Sex 

 Place/residence 

  Comorbidity 

Injury related 
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 Mechanism of injury 

 Associated injury 

 Severity of injury 

 Nature of fracture 

Treatment related 

 Timing of Prophylactic antibiotics 

 Time from injury to definitive surgery 

 Time of  irrigation and debridement 

 Time of wound closure 

 Type of implant used 

 Length of operative time 

4.8 Operational Definitions 

Fracture-Related Infection (FRI): Infection at the fracture or implant site after femur 

internal fixation, identified by clinical signs (pus, redness, swelling, pain), microbiological 

confirmation, or surgeon diagnosis. 

Case: A patient with a femur fracture treated with internal fixation that developed FRI during 

follow-up. 

Control: A patient with a femur fracture treated with internal fixation that did not develop 

FRI during follow-up. 

Internal Fixation: Surgical stabilization of a femur fracture using implants such as 

intramedullary nails, plates, or screws 

Gustilo–Anderson Classification: A grading system for open fractures based on wound size, 

soft tissue damage, and contamination. 

4.9 Data Collection Tools and Data Collection Procedure 

A structured data collection format was prepared by including all variables to be studied. The 

format was prepared in English since patient information recorded on medical charts was 

documented in English. Data were collected based on the established inclusion and exclusion 
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criteria, patients’ data were extracted from medical charts by trained residents and supervised 

by the principal investigatorusing the data collection format. 

4.10 Data quality assurance 

A pre-test was conducted on 5% of the sample size at FelegeHiwot Comprehensive 

Specialized Hospital. Based on the findings of the pre-test, the data collection format was 

revised accordingly. Data collectors were given two days of refresher training and were 

closely supervised during data collection. The completed data collection formats were 

checked by the principal investigator for completeness, and any errors identified were 

corrected promptly. 

4.11 Data processing and analysis 

Data were entered usingkobo tool boxsoftware and exported to the SPSS V27 software by the 

principal investigator. Descriptive statistics, including frequency, percentage and cross 

tabulation were used to summarize categorical variables and numerical variables were 

summarized with a mean value and standard deviation. A chi-square test was run to 

determine the presence of significant difference between independent variable and fracture 

related infection. A statisticallysignificant difference was detected for variables with a p-

value of <0.05. 

Binary logistic regression analysiswas performed to identify associations between 

independent variables and femoral fracture–related infection. Bivariableanalysis was 

performed for each independent variable, and variables with a p-value < 0.25 were entered 

into the multivariable logistic regression analysis.Variables with potential confounding 

effects were adjusted for usingmultivariable logistic regression.Multicollinearity among 

independent variables was assessed using the variance inflation factor (VIF) and tolerance 

statistics, with VIF values less than 2.5 and tolerance values greater than 0.2 indicating no 

significant multicollinearity. Model fitness was evaluated using the Hosmer–Lemeshow 

goodness-of-fit test, with a p-value greater than 0.05 considered indicative of an adequate 

model fit. Data were presented using tables, graphs, and chartsas appropriate. Statistical 

significance was considered atp < 0.05, and the strength of association was expressed asodds 

ratios (OR) with 95% confidence intervals (CI). 
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4.12 Ethical considerations 

Prior to data collection, ethical clearance was obtained from the Institutional Review Board 

(IRB) ofBahir Dar University research ethics committee. The names of study participants 

were not recorded on the data collection format to ensure confidentiality. All information 

extracted from patient charts was kept strictly confidential and securely stored, and the data 

were used solely forthe purposes of this study. The participants were not exposed to any risks 

as a result of their inclusion in the study, and they did not receive direct benefits. However, 

the study was expected to have a significant contribution to understanding the risk factors of 

femoral fracture–related infection and improving patient care in the hospital. 
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5 Result 

6.1 Sociodemographic Characteristics 

A total of 128 patients with femoral fractures were included in the study, comprising 64 cases 

with fracture-related infection (FRI) and 64 controls without infection. The mean age of 

patients with FRI was 27.47 years (SD ± 8.44), while the mean age of patients without 

infection was 26.56 years (SD ± 8.05). The most affected age group was 21–30 years, 

accounting for50% of the study population. Males constituted the majority of participants, 

representing 89.8% (n = 115).Regarding place of residence, 60.2% of the patients were from 

rural areas and 39.8% were from urban areas.  

Table 2: sociodemographic characteristics of participants 

variables category Fracture related infection 

controls cases Total  

Age 14-20 16(25%) 18(28.1%) 34(26.6%) 

21-30 35(54.7%) 29(45.3%) 64(50%) 

31-40 8(12.5%) 12(18.8%) 20(15.6%) 

41-50 5(7.8%) 5(5.7%) 10(7.8%) 

Sex  Female 7(10.9%) 6(9.4%) 13(10.2%) 

Male 57(89.1%) 58(90.6) 115(89.8%) 

Residency Urban 25((39.1%) 26(40.6%) 51(39.8%) 

Rural 39(60.1%) 38(59.4%) 77(60.2%) 

 

6.2 Injury-RelatedCharacteristics 

Gunshot injury was the most common mechanism of injury, accounting for 73.4% (n = 94), 

followed by road traffic accidents (16.4%) and falls (9.4%).There was a statistically 

significant difference in fracture-related infection across mechanisms of injury (Chi-square p 

= 0.022). 

Most fractures involved the femoral shaft(75%), followed by distal femur fractures (18.8%) 

and proximal femur fractures (6.3%). Open fractures accounted for 84.4% of all injuries and 

were significantly more common among patients with FRI (98.4%) compared to controls 

(70.3%) (Chi-squarep< 0.001).According to the Gustilo–Andersen classification, the majority 
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of open fractures were type IIIA(86.1%), followed by type II (7.4%) and type I (6.5%). The 

Gustilo–Andersen classificationshowed a statistically significant difference in fracture-related 

infection (Chi-square p = 0.015). AssociatedPolytrauma was identified in 14.1% of patients, 

while 6.3% had associated nerve injury (Table 3). 

Table 3: Injury related characteristics of participants 

variables   Fracture related infection  

 controls 
N=64 

cases 
N=64 

Total Chi-square p-value 

Mechanisms 
of injury 

bullet 40(62.5%) 54(84.4%) 94(73.4%) 0.022 

Road traffic 
accident 

13(20.3%) 8(12.5%) 21(16.4%) 

Fall down 
injury 

10(15.6%) 2(3.1%) 12(9.4%) 

other 1(1.6%) 0(0.00%) 1(0.8%) 

Nature of 
fracture 

closed 19(29.7%) 1(1.6%) 20(15.6%) <0.001 

open 45(70.3%) 63(98.4%) 108(84.4%) 

Fracture 
location 

Proximal 5(7.8%) 3(4.7%) 8(6.3%)  

Shaft 51(79.7%) 45(70.3%) 96(75.0%)  

Distal 8(12.5%) 16(25.0%) 24(18.8%)  

Gustilo-
Andersen 
classification 

I 6(13.3%) 1(1.6%) 7(6.5%) 0.015 

II 1(2.2%) 7(11.1%) 8(7.4%) 

IIIA 38(84.4%) 55(87.3%) 93(86.1%) 

Polytrauma   6(9.4%) 12(18.8%) 18(14.1%)  

Associated 
nerve injury 

 4(6.3%) 4(6.3%) 8(6.3%)  
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Figure 1: mechanisms of injury of participants 

6.3 Treatment-RelatedCharacteristics and Fracture-Related Infection 

Delayed initiation of antibiotic therapy was more frequent among patients who developed 

fracture-related infection (FRI). Among infected patients, 66.7% received antibiotics ≥24 

hours after injury, compared to 37.8% of patients without infection.This represented a 

statistically significant difference between the two groups(Chi-square p = 0.012).Delayed 

surgical debridement was also more pronounced among patients with infection. Debridement 

performed ≥72 hours after injury occurred in 41.3% of infected patients, compared to 11.1% 

of controls.This difference was statistically significant on chi-square analysis(Chi-square p < 

0.001). Similarly, delayed wound closure was more frequent among patients with fracture-

related infection, with 44.4% undergoing wound closure ≥7 days after injury compared to 

13.3% of patients without infection. This represented a statistically significant difference in 

fracture-related infection(Chi-square p < 0.001). 

The timing of definitive fixation differed between the two groups. Nearly half of the infected 

patients (48.4%) underwent definitive fixation ≥7 days after injury, whereas early fixation 

was more common among patients without infection.This difference was statistically 

significant(Chi-square p < 0.001). Prolonged duration of surgery was statistically significant 
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difference with fracture-related infection. Surgical procedures lasting >4 hours were observed 

in 21.9% of infected patients, compared to 1.6% of controls (Chi-square p < 0.001). 

Intramedullary nailing was the most commonly used definitive fixation method in both 

groups. However, plate and screw fixation was more frequently used among patients who 

developed FRI (Fisher exact testp = 0.004) (Table 4). 

Table 4: treatment related characteristics of participants 

Variables  Fracture related infection(FRI)  

 Controls  
N=64 

Cases  
N=64 

total Chi-square p-

value 

Injury-to-
antibiotic 

<=3hours 2(4.2%) 2(3.2%) 4(3.7%) 0.012 

3-24hours 26(57.8%) 19(30.2%) 45(41.7%) 

>=24hours 17(37.8%) 42(66.7%) 59(54.6%) 

Injury-to-
debridement 

<=24hours 16(35.6%) 5(7.9%) 21(19.4%) <0.001 

24-72hours 24(53.3%) 32(50.8%) 56(51.9%) 

>=72hours 5(11.1%) 26(41.3%) 31(28.7%) 

Injury-to-
wound 
closure 

<=72hours 23(51.1%) 5(7.9%) 28(25.9) <0.001 

3-7days 16(35.6%) 30(47.6%) 46(42.6%) 

>=7days 6(13.3%) 28(44.4%) 34(31.5%) 

Type of 
stabilization 
before 
definitive 
fixation 

Ex-fix 5(7.8%) 10(15.6%) 15(11.7%) <0.001 

Injury-to-
definitive 
fixation 

<=24hours 11(17.2%) 2(3.1%) 13(10.2%) <0.001 

24-7days 43(67.2%) 31(48.4%) 74(57.8%) 

>=7days 10(15.6%) 31(48.4%) 41(32.00%) 

Duration of 
surgery 

<2hours 25(39.1%) 4(6.3%) 29(22.7%) <0.001 

2-4hours 38(59.4%) 46(71.9%) 84(65.6%) 

>4hours 1(1.6%) 14(21.9%) 15(11.7%) 

Definitive 
fixation 
Implants 

IMN 62(96.9%) 51(79.7%) 113(88.3%) 0.004(Fisher exact 
test) Plate and 

screw 
2(3.1%) 12(18.8%) 14(10.9%) 

screw 0(0%) 1(1.6%) 1(0.8%) 
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Figure 2: Time from injury toantibiotic prophylaxischaracteristics of participants 

 

 
Figure 3: time from injury to debridement characteristics of participants 
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7 Strength and limitation 

7.1 Strengths of the Study 

This study has strengths. First, the case–control design allowed for the identification of 

factors associated with fracture-related infection by comparing infected and non-infected 

patients. Second, the equal number of cases and controls improved statistical power and 

comparability between groups. Finally, the study provides context-specific evidence from a 

tertiary referral hospital in Ethiopia, where data on fracture-related infection are limited. 

7.2 Limitations of the Study 

Despite its strengths, this study has several limitations. Due to its retrospective design, the 

study depended on the completeness and accuracy of existing medical records, and some 

potentially important variables may not have been consistently or fully documented. The 

relatively small sample size may have limited the statistical power of the study and reduced 

the precision of the estimated effect sizes, as indicated by the wide confidence intervals 

observed for some variables. Furthermore, since the study was conducted in a single 

institution, the findings may not be fully generalizable to other health facilities or settings 

with different patient characteristics and management practices. 
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7 conclusion 

Delayed surgical debridement, delayed wound closure, and prolonged duration of surgery 

were independently associated with fracture-related infection among patients with femur 

fractures. These findings underscore the importance of timely surgical care and optimized 

operative management in preventing infection. Strengthening early trauma care pathways and 

minimizing operative delays may substantially reduce the burden of fracture-related infection 

in similar healthcare settings 
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8 Recommendation 

The following recommendations are made based on the findings of the present study. 

 To Clinical Practice 

Early surgical debridement should be ensured for patients with femur fractures, particularly 

in cases of open fractures. Timely removal of devitalized tissue and contaminants may reduce 

the risk of subsequent fracture-related infection. 

Wound closure should be performed as early as clinically feasible. Delays in wound closure 

should be avoided through appropriate surgical planning and coordination among 

multidisciplinary teams involved in trauma care. 

Efforts should be made to minimize operative duration. Adequate preoperative preparation, 

availability of required surgical equipment, and adherence to standardized operative 

procedures may contribute to reduced operative time and lower infection risk 

 For Hospital Management and Policy Makers 

Healthcare facilities should strengthen trauma care systems to reduce delays in definitive 

surgical management of femur fractures. This includes improving operating theatre 

accessibility, ensuring adequate human resources, and optimizing patient flow within 

emergency and orthopedic units. 

Standard clinical protocols for the prevention and management of fracture-related infection 

should be developed and implemented.  

 

 For Future Research 

Further studies using prospective and multicenter designs are recommended to identify 

additional risk factors for fracture-related infection and to improve the generalizability of 

findings. 

 Future research should also focus on microbiological characteristics and antimicrobial 

resistance patterns associated with fracture-related infection 
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10 Annex 

10.1: - Consent form 

Title of the Research Project– Risk factors associated with FRI in femur fracturetreated 

with internal fixation atTibebeGhion Specialized Referral Hospital, Bahir Dar, Ethiopia 

Name of Investigator – HabtamuFekadu(MD year  IV Orthopedics surgery and 

traumatology resident) 

Name of the Organization – Bahirdar University, College of medicine and health sciences 

Name of the Sponsor –Bahir Dar University 

Introduction - This information sheet is prepared for Bahir Dar University, College of 

Medicine and Health Sciences Administration to make concerned offices clear about the 

purpose of research, data collection procedures and get permission to conduct the research 

Purpose of the Research Project – To identify and analyze risk factors associated to FRI in 

femur fractures treated with internal fixationTibebeGhion Specialized Referral Hospital, 

Bahir Dar, Ethiopia from October 2025 GC –February 2025 GC 

Procedure -In order to achieve the above objective, information which is necessary for the 

study will be taken from medical records of the patients charts.  

Risk and /or Discomfort -Since the study will be conducted by taking appropriate 

information 

from medical chart, it will not inflict any harm on the patients.  

The name or any other identifying information will not be recorded on the data collection 

format and all information taken from the chart will be kept strictly confidential and in a safe. 

The data stored in to the computer also secured by password. The information retrieved will 

only be used for the study purpose 
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10.2; - Data collection tool 
Table 6: Data collection format used to collect data from patient chart at TGSH,Bahir Dar, 2025GC 

Serial number  1 2 3 

Socio-demographic 

data 

MRN    

    

 

age    

Sex     

Immune status    

Place/residence    

Educational level    

Mechanism of injury 1. RTA 

2. Bullet/blast 

3. Fall down 

4. Others, 

   

    

    

    

Prophylactic antibiotics Antibiotics after injury 

1) Yes 

2) No 

   

Type of antibiotics used 

1) Ceftriaxone 

2) Ceftriaxone, gentamycin 

and metridazole 

3) Ceftriaxone, metridazole 

   

Antibiotics before Surgery  

1) Yes,  

2) No 

   

Antibiotics coverage duration(in 

Hours). 

   

Time from injury to prophylactic 

antibiotics given (in hours) 

   

Time from injury to definitive 

fixation(in hours) 

   

Time from admission to 

definitive fixation(in hours) 

   

hemoglobin 1) Greater than 10g/dl 

2) Less than 10g/d 

 

 

Blood transfusion 1) Yes 

2) No 
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Treatment related  1. Length of operating time 

2. Type of implant used  

3. Time of prophylactic antibiotics  

4. Time from admission to Definitive surgery  

5. Numbers of debridement 

 

Sever associated injury  

1) Yes  

2) No 

If Yes, mention............... 

 Patient related factors 

 

 

 

1. Immunity 

2. Comorbid diseases 

3. smoking 

 

 

 

 

 

 

If open fracture   

Gustilo Andersen classification  

1) Gustilo I 

2) Gustilo II 

3) Gustilo IIIA 

4) Gustilo IIIB 

5) Gustilo IIIC 

Time from injury to prophylactic antibiotic(in hours) 

Time from injury to Debridement(in hours) 

Time from injury to wound closure (in days) 

Methods of wound closure  

A) Primary, 

B) Delayed Primary, 

C) Secondary, 

D) Graft, 

E) Flap 

 


