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INTRODUCTION 

I.1. Background 

Injury has grown as a global public health concern that causes death and disability worldwide 

especially among people aged 5 to 45 years(1,2). The disproportionate incidence of trauma in 

developing countries causes more disabilities than either of HIV, tuberculosis, malaria or 

cancers(3). Injured patients who present at the emergency room are mainly victims of road 

traffic crashes involving motor vehicles in majority(1,4). FSFs are emerging as a major public 

health concern accounting for 1 to 2.9 million cases every year worldwide resulting from these 

trauma and they are responsible of 9% of all non-fatal injuries(1,5). Femoral fractures are the 

most common  musculoskeletal injuries resulting from these trauma and they are responsible 

of 9% of all non-fatal injuries(1). The current literature indicates that Femoral Shaft Fractures 

(FSFs) are the most common orthopedic injuries affecting 10 to 21 per 100,000 individuals 

each year (6–8). FSFs can result into long term disabilities and some of its complications may 

be fatal (8).  

FSFs are emerging as a major public health concern accounting for 1 to 2.9 million cases every 

year worldwide (9). In high income countries, such as the United States of America, FSF 

accounts for approximately 250,000 annual cases with an incidence of 9.5 to 18.9 per 100,000 

annually (1,10). It disproportionally affects low and middle income countries with an incidence 

rate of 15.7 and 45.5 per 100,000 people per year, with a rate ratio of 2.08 (95% confidence 

interval, 2.02 to 2.13; p < 0.001) relative to high income countries.(9)  

In Africa, there is paucity of data about the incidence of femoral shaft fractures due to various 

factors such as the lack of consistent systems for reporting injuries and poor access to 

specialized healthcare services which leave patients undocumented in the trauma registries in 

settings where they exist (11). While the global incidence of FSF in LMICs remains high at 

15.7 and 45.5 per 100,000 people per year, the available literature about FSF in East African 

countries has reported an annual incidence of FSF 2.1 to 18.4 per 100,000 people in Tanzania 

most of which being transferred at referral centers for treatment(9,12). 

The annual report by the Ministry of Health in Rwanda has ranked femoral fractures as the 

leading cause of long hospital stays, fourth cause of all admissions at the University Teaching 

Hospital of Kigali (CHUK), the largest referral hospital of the country (13,14). Furthermore, 

Twagirayezu et al. has documented that 71.5% of patients admitted at CHUK for open fractures 



are due to road traffic accidents and 17.6% were femoral fractures(15). In addition, femoral 

fractures have recorded the longest average hospital stay among patients treated at CHUK (14). 

FSFs usually present at a health facility with a need for an emergency intervention to fix the 

fracture. The management of FSFs is usually the insertion of an intramedullary nail, for which 

the technique to use depends on the patient’s comorbidities, the presence of other fractures, the 

timing at consultation and the comfort of the surgeon based on his/her experience and the 

settings of practice (16). The minimum pre-operative work includes the standard 

roentgenograms to locate and characterize the fracture type and blood workup to ensure fitness 

for surgery and early transfusion when needed(17,18). The outcome of the treatment of FSFs 

is influenced by multiple factors including the degree of injury, the mechanism of injury, 

duration from injury to presentation at health facility, involvement of large vessels and amount 

of bleeding caused by the injury(19). 

The FSFs can result in a considerable amount of blood loss. This includes the amount of blood 

lost during and after the injury and often concealed as a peri-fracture hematoma and blood lost 

during surgery(17). The estimated intra-operative blood loss for FSFs is between 1000 and 

1500 ml with two times increase for open fractures(17,19). Due to these reasons, health 

facilities which offer orthopedic trauma care, are expected to have a secure and reliable source 

of blood for emergency transfusion.  

Little is known about factors that predict which patient will require blood transfusion among 

FSFs patients in Rwanda. Like many other orthopedic surgeries, the placement of the 

intramedullary nail (IMN) is associated with a considerable amount of intra-operative blood 

loss that eventually calls for a need for transfusion(17). The aim of this study was to assess 

predictive factors of blood transfusion among patients undergoing femoral shaft intramedullary 

nailing at CHUK and Rwanda Military Hospital (RMH). 

I.2. Problem Statement 

Femur fractures are among the most common presenting injuries in the orthopedic service and 

intramedullary nailing is the treatment of choice for femur shaft fracture in adult (8,18). The 

management of these injuries in our settings is often delayed making it impossible to treat them 

with closed IMN. The treatment of FSFs by open IMN technique is usually accompanied by a 

considerable intra-operative blood loss due to difficulty to stop hemorrhage from a bleeding 

bone while performing open reduction and fixation technique. The amount of blood loss during 

surgery also depends on the condition of the patients and settings-related issues such as the 



availability of implants, adequate equipment, and the duration from time of injury to time of 

surgery, and is used to determine the amount of preoperative blood orders.  The anxiety caused 

by the blood losses during surgery often drives attending clinicians to give irrational intra-

operative blood transfusion(9,21). In order to minimize the complication and adverse effects 

of blood products, transfusion should only be given to patients meeting certain criteria and the 

amount personalized to each patient. Blood transfusion decision criteria are lacking at the 

University Teaching Hospital of Kigali and Rwanda Military Hospital for use in safety of 

patient with FSF and hence, only clinical judgement of the care provider is used to decide and 

quantify the amount of blood to release from the blood bank. This result into intraoperative 

blood order as a result of insufficient pre-operative evaluation for need-for-blood and in some 

cases, the ordered blood products are returned to the blood bank because it was no longer 

needed after deep assessment of the patients. This can lead to irrational use of blood and hence, 

a need to evaluate the predictors of blood transfusion with final goal of early detection of FSF 

patients who will need transfusion.  

I.3. Research question: 

 What are the predictive factors for perioperative blood transfusion among FSF patients 

undergoing IMN. 

I.4. Objective 

I.4.1. Main objective 

 

To identify the predictive factors for blood transfusion among FSF patients treated with 

intramedullary nailing at CHUK and Rwanda Military Hospital. 

I.4.2. Specific objectives 

 

1. To describe the need of blood transfusion among FSF patients undergoing IMN 

2. To identify the predictive factors for intraoperative and post-operative blood 

transfusion among FSF patients undergoing IMN 

  



LITTERATURE REVIEW 

PREDICTORS OF ALLOGENIC BLOOD TRANSFUSION 

II. 1. Introduction 

Allogenic blood transfusion can be a lifesaving therapy for patients undergoing complex 

operations, experiencing trauma or disease leading to chronic anemia. 24 millions of blood 

component are given annually in USA and among them, 10% of  packed red blood cell are used 

in orthopedics surgery.(20) Patient with femur fracture may bleed up to 1500 ml and this loss 

is greater if the main blood vessel is injured, therefore, more than 50% of patient with fracture 

of femur will require blood transfusion.(21) Kinyanjui et al. found that 55% patients who 

underwent ORIF to treat isolated closed femur fracture at Mulago hospital required blood 

transfusion intraoperatively (22). The Universal transfusion criteria or a clear understanding of 

what level of intraoperative anemia can be tolerated are lacking and investigations revealed 

that most physician rely on their clinical experience to decide whether a transfusion is 

necessary or not.(23) 

II. 2.  Blood loss in femur fracture and in intramedullary nailing 

Femur fracture is a great traumatic injury which provokes a systemic inflammatory response 

and local systemic inflammatory response. During this process, thrombomodulin will dissolve 

by one of the pro inflammatory cytokines. The delay in fixation of the femur fracture makes a 

continuous production of pro- inflammatory cytokine due to continuous mobility of the fracture 

site.(17) In addition to that, an ORIF of the femur is accompanied by a second hit with more 

proinflammatory cytokines. The clotting factors are consumed by the natural anticoagulant 

activated protein C, converted from Protein C with a formed complex by cytokine and 

thrombin.(17) 

Blood loss increases gradually with increasing time from the date of injury because there is an 

ongoing soft callus formation  and a lot of fibrous tissue to be removed to achieve an acceptable 

reduction which provoke additional bleeding and more damage to endosteal and periosteal 

blood vessel.(17,24,25) 

 The new bone forming at the fracture site is more vascular thus more bleeding.(22)  

Extensive opening of soft tissues with kuntscher nail or interlocking nail may account for high 

blood loss and the surgeon waste more time by finding an anatomical reduction because soft 



tissues have contracted in old fracture as well as high energy femur fracture with severe 

communition which is technically demanding.(17,22) 

II. 3.  Estimation of intraoperative blood loss 

There are 2 methods to estimate the intraoperative blood losses, the indirect method and the 

direct method. The direct consist of measuring collected blood in the swabs, suction bottle and 

drainage bags while the indirect method consist of measuring the blood loss by haemoglobin 

changes over the perioperative time. Visual assessment of the extend of soaking of the 

operation swabs with blood and volumes of sucked blood from surgical site may also influence 

the decision of the anesthesiologist to transfuse the patient. Lieurance et al. found that the 

intraoperative estimated blood loss for transfused patient undergoing IMN averaged 526 

mls.(24) The decision of the anesthesiologist to give blood transfusion peri-operatively is based 

on the clinical manifestation on the patient, pallor of the conjonctiva, palm, mucous, and finger 

nail beds as well as the vital signs. 

II. 4.  Factors predicting of intraoperative and/or postoperative blood transfusion 

In the medical literature in major orthopedic surgery, several factors have been reported to be 

associated with an increased risk of intra and post-operative ABT. These factors include 

preoperative hemoglobin, intraoperative estimated blood loss, female gender, age, lower 

weight, the pre injury use of anticoagulant , fracture pattern and surgical technique.(25,26)  

II. 4. 1. Preoperative hemoglobin 

 

Sub-optimal hemoglobin level or pre-operative anemia (˂ 13g/dl for both gender) is an 

independent factor predicting the need for peri-operative ABT.(27) Patient with low 

hemoglobin concentration undergoing major orthopedic surgery may develop acute severe 

anemia in post-operative period due to blunted erythropoiesis and peri-operative blood 

loss.(27) 

II. 4. 2.  Estimated blood loss 

 

Estimated blood loss of femur fracture in previous reports ranges from 400 to 2200 ml and 

Lieurance et al. found a mean blood loss of 1276 ml( 740-2620).(24)  

 

 



II. 4. 3.  Female gender 

 

Female gender are more blood transfused than male because females have lower hematocrit at 

baseline than male and clinicians apply the same absolute transfusion thresholds irrespective 

of patient’s gender.(28). 

II. 4. 4. Age and lower weight 

 

Bone marrow in elderly patients may slower to recover than young one and their organ reserve 

capacity and physiological function are poor.(26,29) 

A smaller patient has a smaller amount of blood volume than an heavier patient as the blood 

volume is directly proportional to the weight. A lighter patient is more likely to be transfused 

than an heavier patient for the same amount of blood loss.(26) Mingya W. et al. states the body 

mass index was significant preoperative indicator for bleeding after finding a dramatically 

higher blood loss and blood product administration in low and normal weight patient than obese 

patient.(30) 

Current protocols make effort in conserving blood and decrease ABT for patient safety. A 

variety of approaches preoperative, intraoperative and postoperative techniques have been used 

but the evidence for these approaches vary.(20) The European scientific societies have 

recommended a more individualized, rational and restrictive use of ATB in order to reduce this 

variability.(20) However, ATB is often associated with a worse postoperative outcome in major 

orthopedic surgery or a critically ill patient when restrictive criteria are used. Therefore, ABT 

should be done on a patient specific demand.(27) Moneen A.F et al reports that in Netherlands, 

most hospitals use guidelines which varies. For young patient without co-morbidity ATB is 

given to an hemoglobin level as low as 6.5g/dl and for compromised patients 9.7g/dl.(31). 

 

 

 

 

 

  

  



METHODS 

III.1. Design  

This was a prospective cross-sectional study conducted from January to September 2020.  

III.2. Study settings: 

This study was conducted in 2 public referral hospitals located in Kigali; CHUK and RMH.  

Both hospitals are tertiary referral hospitals with facilities to treat orthopedic conditions. RMH 

and CHUK have 500 and 519 bed capacities respectively. There are 40 and 15 beds dedicated 

for orthopedic patients at CHUK and RMH respectively. Both hospitals are equipped with C-

arms and fracture tables. CHUK has two operating rooms (one for elective cases and one for 

orthopedic emergencies) and one operating room at RMH dedicated for orthopedic surgeries. 

At both sites, acute fractures are admitted into the hospital via the Accident and Emergency 

Department and are operated as emergency cases while old fractures are assessed and 

scheduled for surgery from outpatient department. 

III.3. Study population: 

We enrolled patients aged of 16 years and above who consulted or were transferred to CHUK 

or RMH for management of FSF and underwent IMN  

III.4. Inclusion criteria 

 Patients with closed FSFs who were assessed by the surgical team and declared eligible 

for femur IMN and received the IMN during the study period. 

III.5. Exclusion criteria 

 Patients with ipsilateral proximal or distal femur fractures 

 Patients with multiple skeletal injuries or polytrauma patients 

 Patients with pathological fractures 

 Patients with bilateral femur fractures 

 Patients with coagulopathies 

 Patients with open FSF 

 

 

 



 

III.6. Sample size 

The sample size was calculated using formula.  

Where: 

 
n: Sample size 

Z: Standard normal variation which is equal 1.96 for 95% confidence level. P: expected 

proportion in population. Here estimated 13.1%. d: absolute error or precision for type I error 

fixed at 0.05. 

n= Approximately 86 patients.  

 

Because this was an observational study with no prior available data on FSF prevalence at the 

study sites, we used a prevalence of 39% reported by Conway D. et al. in their study in 

Tanzania. Based on this prevalence, a sample size would be 86 patients with 95% CI and a 

precision of 5%. In our study, a total of 110 patients met the inclusion criteria during the study 

period were all included.  

III.7. Data collection 

Data were collected using a questionnaire for sociodemographic data and data related to access 

to surgical intervention were collected from the participants using preset questions. The 

surgical and transfusion data were collected during surgery and from post-operative follow-up 

period using a data collection sheet linked with the questionnaire. Patients’ data were collected  

until their day of  discharge from the hospital. Both CHUK and RMH use an electronic medical 

record to request and read patients’ investigation results and each patient had a medical record 

number. The medical record number was used to collect data on laboratory investigations in 

this study.  

III.8. Data analysis 

Data were entered and analyzed using SPSS for windows version 25. Graphs, figures and 

descriptive tables were used to describe variables. The Pearson chi-square test was used to 

analyze the significance of association between categorical independent and outcome variables 

and the Mann-Whitney U test was used for means comparison. Ap-value less than or equal to 

0.05 was considered significant. The results were further analyzed to assess the factors 

associated with blood transfusion using odd ratios. Due to the low number of patients with 



outcome variable of interest leading to relatively low statistical power, a logistic regression 

was not conducted and, hence, a bivariate analysis was considered to predict patients who 

would need transfusion in case of IMN for FSF.  

III.9. Ethical Considerations 

The collected data were de-identified to maintain the anonymity of the participants; a unique 

study identification number was assigned to each participant. The data collection sheets were 

kept in a locked and secure cupboard and only the research team could have access. The dataset 

was kept in digital password protected file reserved for access to research team only. Patients’ 

medical registration number was used to verify their hemoglobin levels from the electronic 

medical records at both sites, and, after data collection. For patients aged under 18 years, an 

assent form was obtained and a consent from signed by their parents or guardian to participate 

in the study. For patients age 18 years or more, a consent from was obtained from the patient 

him/herself. Ethical clearance was obtained from the University of Rwanda Institutional 

Review Board and from ethical committees of RMH and CHUK before data collection.  

 

  



RESULTS 

Sample Flowchart 

During our study period, a total of 15 838 surgeries were performed including 1 503 orthopedic 

surgeries at the study sites (408 at RMH and 1095 at CHUK). Among these patients, 335 

(22.3%) were femur fractures of which 110 (32.8% of all femur fractures and 7.3% of all 

orthopedic surgeries) were closed femoral shaft fractures requiring IMN and were recruited to 

participate in this study.  

[N (CHUK + RMH)] 

 

Figure 1. Sample Flowchart 

Demographic characteristics of study participants 

The sociodemographic characteristics of participants are shown in Table 1. The median age 

was 33.0 years, ranging from 16 to 90 years and the majority (52.7%) were aged 25 to 44 years. 

More than two thirds (70.9%) were male, while females were only 29.1%. There was a 

significant difference of 16.3 years in mean age at femur fracture between females and males 

(50.3 ± 23.8 years vs 34.0 ± 14.4 years respectively) p<0.001 as shown in figure 1. The biggest 

number (43.6%) of participants were residents from Eastern province, 35.5% had farming as 

their main occupation, 60% were in Ubudehe category III (Ubudehe category can be 

15 838 

(12 918 + 2 920)
• Total surgeries 

1 503

(1 095 + 408)
• Orthopedic Surgeries

335

(185 + 150)
• Femoral Surgeries

110(61 + 49)
• Closed 

FSF



understood as a level of someone’s social economic status), and more than two thirds (71.8%) 

were using the community-based health insurance (CBHI). 

Table 1. Sociodemographic characteristics 

Variable N % 

Age   
<25 24 21.8 

25-44 58 52.7 

45-64 15 13.6 

≥65 13 11.8 

Mean ± SD 38.8 

± 

19.0 

Gender   
Male 78 70.9 

Female 32 29.1 

Residence   

Kigali 38 34.5 

North 10 9.1 

East 48 43.6 

South 8 7.3 

West 6 5.5 

Occupation   
Farmer 39 35.5 

Public servant 24 21.8 

NGO employed 1 0.9 

Self employed 22 20.0 

Unemployed 24 21.8 

Ubudehe Category   
Category 1 6 5.5 

Category 2 30 27.3 

Category 3 66 60 

Category 4 8 7.3 

Health Insurance   
No insurance 5 4.5 

CBHI 79 71.8 

RSSB 10 9.1 

MMI 14 12.7 

Others 2 1.8 

Study Site   

CHUK 61 55.5 

RMH 49 44.5 

 

 



 

Figure 2. Age at FSF by gender 

Clinical characteristics and operative details 

The majority of patients (60%) in this study had simple fracture and 40% had comminuted 

fracture of the femur. Most cases were categorized as ASA I while 20.9% were categorized as 

ASA II. Furthermore, 85.5% were operated on traction table and 14.5% were operated on 

lateral decubitus position.  

The mean hemoglobin level at admission was 12.9±1.8g/dl (Median 13.0g/dl, Min: 9.0g/dl, 

Max: 17.0g/dl) and nearly one third (30.0%) of all patients had hemoglobin level of less than 

12g/dl at admission (9.0g/dl to 11.9g/dl).  

During the surgical intervention, the procedure took less than 120 minutes (mean: 120.2 ± 33.3 

minutes) for 61.8% patients while it took more than 120 minutes among 38.2% patients. With 

regards to the nailing procedure, 74.5% underwent an open femur intramedullary nailing with 

an antegrade nail insertion among 89.1%. The nail was further locked among 85.5% of patients 

while it was kept unlocked among 14.5% other patients.  

Table 2. Clinical characteristics and operative details 

  N % 

Fracture pattern 
  

Simple 66 60 

Comminuted 44 40 

Position of the patient 
 

Supine on traction table 94 85.5 

Lateral decubitus 16 14.5 

ASA class 
  

ASA I 81 73.6 

ASA II 23 20.9 



ASA III 6 5.5 

ASA IV-VI 0 0.0 

Pre-Operative Hemoglobin (g/dl) 

<7 g/dl 0 0.0 

7.0 - 7.9 g/dl 4 3.6 

8.0 - 11.9 g/dl 29 26.4 

≥12 g/dl 77 70.0 

Mean ± SD 12.9 ±1.8 

Duration of surgery in minutes   

≤120 67 60.9 

>120 43 39.1 

Mean ± SD 120.2 ± 33.3 

Femur intramedullary nailing   

Close 28 25.5 

Open 82 74.5 

Insertion of nail   

Antegrade 98 89.1 

Retrograde 12 10.9 

Locking of the Nail   

Locked 94 85.5 

Unlocked 16 14.5 

 

Time to surgery  

The average time from injury to surgery was 15.2± 21.7 days and 13.2 ± 9.7 days from in 

consultation to surgery. Among 110 patients enrolled in this study, only 4 (3.6%) were operated 

within 24 hours following injury, 16.5% were operated between 2 to 3 days and one third 

(32.7%) were operated after 14 days following the injury. The cumulative percentage show 

that only 41.8% were operated within the first week after the injury and, 67.3% were operated 

cumulatively within 2 weeks following the injury. 

Table 3. Time to surgery 

Time in days 
  From injury to surgery 

  N % Cumulative % 

1 day 
 

4 3.6 3.6 

2-3 days 
 

18 16.4 20.0 

4-7 days 
 

24 21.8 41.8 

8-14 days 
 

28 25.5 67.3 

>14 days 
 

36 32.7 100.0 

Mean ± SD   15.2 ±21.7   

 



Among 110 patients with femur fracture recruited in this study, 15 (13.6%) had an intra-

operative blood transfusion of whom, 4 (26.7%) required additional postoperative transfusion. 

Furthermore, 11 participants required a post-operative transfusion with no prior pre- or intra-

operative transfusion and the total number of patients transfused was 26 (23.6%). 

Table 4. Intraoperative and post-operative detail 

  

  Post-operative transfusion   

 Yes No Total 

Intra-operative 

transfusion 

Yes 4 11 15 

No 11 84 95 

  Total 15 95 110 

 

Factors associated with blood transfusion. 

Predictive factors associated with blood transfusion among patients with femur fractures were 

explored using a bivariate analysis. Due to the low number of patients with outcome variable 

of interest leading to relatively low statistical power, a logistic regression was not conducted 

and, hence, a bivariate analysis was considered to predict factors associated with blood 

transfusion among patients with femur fractures in this study and are represented in table 5.  

Even though there was no significant statistical association between gender and need for 

transfusion, female participants were relatively less likely to require intra-operative transfusion 

(9.4%, vs 15.4%, OR: 0.404, p=0.404) but were more likely to require post-operative 

transfusion (15.6% vs 12.8%, OR: 1.259, p=0.697). 

Patients with comminuted femur fractures were significantly more likely to have intra-

operative blood transfusion compared to patients with simple fractures (25.0% vs 6.1%, OR: 

5.167, P=0.005) and more post-operative transfusions were observed among patients with 

comminuted fractures (20.5% vs 9.1%, OR: 2.571, p=0.089).  

 

With regards to the femur nailing techniques, patients undergoing open femur IMN were more 

likely to require intra-operative and post-operative transfusion compared to their counterparts 

undergoing closed femur IMN (18.3% vs 0.0% p=0.015 and 18.3% vs 0.0%, p=0.015 

respectively).  

Compared with operative period of less than two hours, patients for whom the surgical 

procedure required more than two hours were also significantly more likely to require 

intraoperative transfusion (27.9% vs 4.5%, OR:8.258, p=0.001) and postoperative transfusion 



(23.3% vs 7.5%, OR: 3.758, p=0.019). Factors such as ASA classification, patient positioning, 

nail locking, timing of surgery were not significantly associated with transfusion needs. 

 

Table 5. Clinical Predictors of blood transfusion 

  
TOTAL 

N 

Intra-operative transfusion   Post-operative transfusion 

N (%) P OR   N (%) P OR 

Age groups         
<=24 24 2(8.3) 0.372 

  
6(25.0) 0.288  

25-44 58 8(13.8) 
   

7(12.1)   
45-64 15 4(26.7) 

   
1(6.7)   

=>65 13 1(7.7) 
   

1(7.7)   
Gender 

      
  

Male 78 12(15.4) 0.404 0.569 
 

10(12.8) 0.697 1.259 

Female 32 3(9.4) 
   

5(15.6)   
Fracture pattern        
Simple 66 4 (6.1) 0.005 5.167 

 
6 (9.1) 0.089 2.571 

Comminuted 44 11 (25) 
   

9 (20.5) 
  

Preoperative Hemoglobin         
<7 g/dl 0 0(.0) 0.024 

  
0(.0) 0.001  

7.0 - 7.9 g/dl 4 1(25.0) 
   

3(75.0)   
8.0 - 11.9 g/dl 29 8(27.6) 

   
5(17.2)   

≥12 g/dl 77 6(7.8) 
   

7(9.1)   
Patient’s positioning         

Supine on traction table 94 15 (17.6) 0.024 - 
 

12 (14.1) 0.786 0.83 

Lateral decubitus 16 0 (0) 
   

3 (12) 
  

Femur IMN 
        

Close 28 0 (0) 0.015 - 
 

0 (0) 0.015 - 

Open 82 15 (18.3) 
   

15 (18.3) 
  

Nail locking 
        

Locked 94 15 (16) 0.086 - 
 

12 (12.8) 0.519 1.577 

Unlocked 16 0 (0) 
   

3 (18.8) 
  

Nail insertion 
        

Antegrade 98 12 (12.2) 0.224 2.389 
 

15 (15.3) 0.145 - 

Retrograde 12 3 (25) 
   

0 (0) 
  

Intra-operative  transfusion 
       

Yes 15 - - - 
 

4 (26.7) 0.114 2.777 

No 95 -    11 (11.6)   

Time from injury to surgery        
1 day 4 0 (0) 0.331 - 

 
0 (0) 0.440 - 

2-3 days 18 3 (16.7) 
   

2 (11.1) 
  

4-7 days 24 6 (25) 
   

2 (8.3) 
  

8-14 days 28 2 (7.1) 
   

3 (10.7) 
  

>14 days 36 4 (11.1) 
   

8 (22.2) 
  

Time from consultation to surgery 
       

1 day 8 0 (0) 0.433 - 
 

0 (0) 0.151 - 

2-3 days 8 0 (0) 
   

1 (12.5) 
  

4-7 days 19 4 (21.1) 
   

2 (10.5) 
  

8-14 days 33 4 (12.1) 
   

2 (6.1) 
  

>14 days 42 7 (16.7) 
   

10 (23.8) 
  

Duration of surgery 
       

<=120 min 67 3 (4.5) <0.001 8.258 
 

5 (7.5) 0.019 3.758 

>120 min 43 12 (27.9)       10 (23.3)     

  



DISCUSSION 

The purpose of this study was to describe the need for blood transfusion and identify predictive 

factors associated with blood transfusion among FSF patients undergoing intramedullary 

nailing. The blood transfusion was given to nearly one fourth (23.6%) of patients and 

significant factors associated with transfusion were fracture pattern, the nailing approach and 

the duration of surgery. The prevalence of FSF in this study was higher compared to a previous 

study at CHUK indicating that femoral fractures occupied 17.6% of all open fractures but the 

later has evaluated patients admitted for open fractures while our study focused on closed 

FSF(15).  

The gender disparity of patients with FSF lateralized to male gender in this study was also 

observed in a population-based epidemiology study of FSF in Australia that showed 62% of 

FSF occur among males(6). Additionally, our study showed that females are more likely to 

have FSF at older ages (50 years average) compared to men (34 years average). This can be 

due to the gender dynamic with regards to employment which tend to normalize occupation 

such as motorcycle and taxi driving as professions for men, and yet, these are high risk 

occupations that are documented to be associated with orthopedic injuries(15). However, it is 

also important to note the physiologic decrease in estrogen hormone during menopause, 

estimated to occur between 45 and 55 years which later induces osteoporosis and higher risk 

for femoral fractures during postmenopausal period compared to males of same age(32,33). 

Even though the average age at FSF among women in this study was close to the average age 

at menopause in general (51.5 years), it was not clear whether menopause was associated with 

higher risk of FSF among our study participants (34). 

 

The average time from injury to consultation in this study was 15.2 ± 21.7 days which is  

relatively a longer period compared to the clinical evidence that recommends early surgical 

management of FSF as more beneficial than delayed or expectant management(35). C.K. 

Kinyanjui et al found that prevalence of blood transfusion increase gradually with increasing 

time of the date of injury(22). The delayed access to early surgical management among the 

study participants in this study may have resulted from the national guidelines to contain the 

COVID-19 that included lockdowns and confinements with limited or no transport to referral 

hospitals of Kigali where the major orthopedic centers are located(36). Particularly, nearly two 

thirds (65.5%) of the study participants in this study were residents of district zones outside 

Kigali. However, high patients’ attendance at outpatient departments of CHUK and RMH with 



overcrowded bed occupancy as documented by Kagobora et.al. might have also contributed to 

the  delayed surgical operations among participants in this study(37).  

The need of blood transfusion in our study (23.6%) was lower compared to the results from 

Alfred Hospital in Melbourne that demonstrated a PRBC transfusion rate of 29.8% among 

patients with FSF. However, this study had included open femur fractures which are a stand-

alone high risk for blood transfusion due to substantial amount of blood loss exhibited as the 

fractured bone opens the surrounding soft tissues and vessels(17,25), while our study has only 

included closed fractures. The proportion of patients who received blood transfusion was above 

the index of patients transfused (IPT) described by Hemominas suggesting that when the IPT 

is more than 10% for a particular procedure, it is a patient’s safety to preserve blood for all the 

patients undergoing that operation(38).  

The mechanism of injury that leads to comminuted fracture of the femur typically involve an 

external force that is strong enough to break the solid bone which further implicate longer 

operative time and fracture fixation. Also the consequences of such events are extended to the 

injury of soft tissues including vessels surrounding the fracture and hence a resulting 

hemorrhage requiring volume replacement by transfusion(17,25,39).  Furthermore, low 

hemoglobin and operative duration of more than two hours were significantly associated with 

higher rates of transfusion and this was also described in Minas Gerais in Brazil that similarly 

claimed a prediction for blood transfusion among patients with Hb below 12g/dl and longer 

duration of surgeries beyond 120 minutes(40,41). Similar higher risk of transfusion due to 

prolonged operative duration were documented in other orthopedic surgeries(42). However, in 

a systematic review by Kinyanjui et al. they found that risk for transfusion depends more on 

blood loss during surgery than the preoperative hemoglobin (43). 

 

 

 

 

 

 

 



CONCLUSIONS  

The findings from this study indicate that one in every four patients with FSF undergoing IMN 

will require blood transfusion. They also indicate that factors including the low pre-operative 

hemoglobin level,  fracture comminution, open nailing approach and duration of surgery of 

more than 2 hours are associated with the need for blood transfusion.  These findings suggest 

that the clinical picture of the patients at admission and the nailing technique involved for the 

fracture fixation may help  to predict the  need for blood transfusion. 

 

We didn't find a significant relationship between the sociodemographic characteristics, the 

ASA classification and the need for transfusion.  

 

RECOMMENDATIONS 

Our findings call for a need for surgical services to monitor indicators that allow the assessment 

of the use of blood components for each surgery. This study suggests the need for early 

readiness for transfusion particularly for patients whose hemoglobin levels are below 12g/dl, 

patients with comminuted fractures and patients for whom the operation takes more than 120 

minutes. An indicator that allows the monitoring of transfusion indicators is the Index of 

Patients Transfused (IPT) during the surgical procedure as described by Hemominas (38).  

Availability of adequate materials, equipment and resources to meet requirements demanded 

by the huge number patients necessary to shorten any delay to surgery and duration of IMN 

procedure by prioritizing close nailing approach over open nailing approach. More robust 

studies can quantify the blood loss exhibited by patients either due to the injury itself or during 

surgery and also replicate the inclusion criteria to involve secondary care level. 
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muri ubu bushakashatsi buzatuma hagabanywa kuva amaraso mugiohe cyo kubaga igufa ryo mukibero ndetse 

binagabanye imicungire y’amaraso ibitaro bifite irusheho kuba myiza. 

Ntandonke cyangwa ingurane zizatangwa muri ububushakashatsi. Ntanicyo buzafashamu kwihutisha cyangwa 

gutinza igihe uwijiye mubushakashatsi azabagirwa. 
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consent act) between two parties. 

This research study entitled ” PREDICTIVE FACTORS FOR PERIOPERATIVE BLOOD TRANSFUSION IN 

INTRAMEDULLARY NAILING FOR FEMORAL SHAFT FRACTURES.Cases of Rwanda Military Hospital and University 

Teaching Hospital-Kigali 
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STUDY QUESTIONNAIRE 
TOPIC: PREDICTING THE NEED OF BLOOD TRANSFUSION IN FEMUR 

INTRAMEDULLARY NAILING 

 

1.  Referral hospital:   

a. RMH         

b. CHUK 

2. Patient hospital ID: ………….. 

3. Telephone (for patients or next of 

keen): …………………. 

4. Age: ……………. 

5. Sex: Male / Female       

6. District of residence: 

………………………………… 

7. Economic class ( ubudehe):  

a. 1 

b. 2 

c. 3 

d. 4 

8. Profession 

a. farmer 

b. public servant 

c. NGO employed 

d. Entrepreneur 

e. Self employed 

 

9. Medical insurance 

a. No insurance 

b. CBHI  

c. RSSB 

d. MMI 

e. Others 

10. type of femur fracture:  

a. Open 

b. Close 

11. Fracture pattern:  

a. Simple 

b. Comminuted 

12. Date and time of injury: 

……../………./…………     

……h……min 

13. Date and time of consultation: 

………./…………/…….  

….h…..min 

 

 

 

14. Date and time of surgery: 

………./…………/…………. 

….h…..min 

 

15. Duration of procedure: 

…….h…..min 

16. ASA Class 

a. ASA 1     Yes/No 

b. ASA 2      Yes/No 

c. ASA 3      Yes/No 

d. ASA 4       Yes/No 

e. ASA 5       Yes/No 

f. ASA 6      Yes/No 

 

17. Femur intramedullary nailing:  

a. Close  

b. Open 

18. Insertion of nail:  

a. Antegrade 

b. Retrograde 

19. Position of the patient:  

a. On traction table 

b. Supine 

c. Lateral decubitus 

20. Intra-operative blood transfusion 

a. Yes 

b. No 

If yes, amount (in blood unit):….. 

21. Post-operative blood transfusion 

a. Yes 

b. No 

22. Hemoglobin before surgery: …..g/dl 

23. Hemoglobin after Surgery:…….g/dl 
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