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The perioperative rate of blood transfusion in patients undergoing hip fracture surgery remains high. The use of 
tranexamic acid in hip surgery is found to decrease blood loss and transfusion rates.  

A prospective study was conducted from November 2018 to January 2022 and included patients with hip 
fractures that underwent hip surgery in a Major Trauma Centre. A tranexamic acid(TXA) administration control 
protocol was established, and patients were randomly assigned in two groups with equal number of patients: 
Group A included those who received TXA and Group B was the control group. Patient’s demographics, fracture 
type, blood transfusion demands during operation and post operatively, thromboembolic events, mean operative 
time, and mortality rates were recorded for each group.  

Both groups included 50 patients. In Group A,  8% of patients needed transfusion with 1 unit of condensed red 
blood cells, while in group B 50% of patients needed transfusion. Blood loss was higher postoperatively in Group B.  

The use of TXA in hip fracture surgery in Major Trauma Centers is effective, as it decreases transfusion demands 
and is a safe option without affecting the incidence of thrombotic events and mortality rates.  
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Introduction 
Hip fractures in the elderly remain a serious 
public health factor around the globe, as they are 
associated with high morbidity rates and high 
mortality rates that reach up to 30% within the 
first-year post-injury(1, 2). These types of 
fractures require immediate surgical treatment, 
however past medical history, hidden blood loss 
due to the fracture and need for massive blood 
transfusions need to be taken into 
consideration(3, 4). Studies show that bleeding 
following a hip fracture and subsequent surgery 
may also contribute to postoperative morbidity 
and mortality(1, 5).Geriatric patients that already 
receive anticoagulants are at a further risk of an  
even higher blood loss.Postoperative anaemia 
can trigger cardiac or renal symptoms especially 
in patients suffering from cardiac preconditions 

or renal dysfunction(2).  
It is observed that the need for blood transfusion 
during or after hip fracture procedure fluctuates 
from 20% to 60% (1, 3, 6). Allogenic blood 
transfusion is an important tool to correct 
anaemia, however, is associated with adverse 
effects, such as infectious diseases, haemolytic 
reaction, cardiovascular dysfunction, 
postoperative infection and is also found to 
increase hospital length of stay(2, 3).   
Recent retrospective studies and meta-analyses 
indicate that the use of tranexamic acid in hip 
surgery significantly decreases blood loss and 
transfusion rates(1, 7-10). Tranexamic acid is a 
synthetic analog of the amino acid lysine. It 
serves as an antifibrinolytic by reversibly binding 
four to five lysine receptor sites on plasminogen. 
This decreases the conversion of plasminogen to 
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plasmin, preventing fibrin degradation and 
preserving the framework of fibrin's matrix 
structure(6, 11, 12).Tranexamic acid has roughly 
eight times the antifibrinolytic activity of an older 
analogue, ε-aminocaproic acid. It also directly 
inhibits the activity of plasmin with weak 
potency, and it can block the active site 
of urokinase plasminogen activator (uPA) with 
high specificity, one of the highest among all 
the serine proteases(6, 11, 12). 
The purpose of this study is to present the 
effectiveness of the administration of tranexamic 
acid (TXA) (transamin) to patients suffering from 
hip fractures in a Major Trauma Centre evaluating 
the need for blood transfusions during their 
hospitalization and complication rates.  
 
 

Materials and Methods 
A prospective study was conducted from 

November 2023 to April 2025 and included 
patients with hip fractures that underwent hip 
surgery in a Major Trauma Centre. 

A tranexamic acid administration control 
protocol was established for patients with hip 
fractures. Inclusion criteria 
included:intertrochanteric fractures and femoral 
neck fractures based on AO-OTA classification 
and Garden classification respectively, Hb 
preoperatively (Measurement of hemoglobin 
before the patient is admitted to the operating 
room), Hb postoperatively on the first and the 
third day, number of condensed red blood cells 
(pRBC), total blood loss preoperatively and 
postoperatively, thrombophlebitis, pulmonary 
embolism and first trimester mortality. 

Exclusion criteria were presence of liver failure, 
renal failure, active coronary artery disease, 
presence of coronary stents as these patients 
already receive antiplatelet treatment and cannot 
be operated on immediately after admission, 
history of hemorrhagic stroke in the last year, 
anticoagulant treatment, coagulation disorders,  
platelets < 50.000, surgery after the fifth day of 
admission to hospital. 

Patients with hip fractures included in the study 

were randomly assigned in two separate groups 
as follows: 1) Group A included patients who 
were administered 1gr. tranexamicacid iv 
intraoperatively during skin incision and 1gr. 
tranexamic acid iv during wound closure 2) Group 
B included equal number of patients who were 
administered 1gr. Saline iv intraoperatively 
during skin incision and wound closure 
respectively. 

Data regarding demographics of the patients, 
fracture type, blood transfusion demands during 
operation and post operatively, thromboembolic 
events, mean operative time, and mortality rates 
were recorded for each group separately. 

All data were extracted using a Microsoft Excel 
spreadsheet. The study was not registered on 
Clinicaltrials.gov. The protocol for this study was 
approved by the Hospital Ethics Committee and 
all patients provided written informed consent. 

 
 

Results 
From the above-mentioned criteria, 100 

patients with hip fractures were finally included 
in the study. Both groups included 50 patients. 
Regarding patient’s demographics, in group A, 
66% (33/50) were females and 34% (17/50) were 
males. In group B, 58% (29/50) were females and 
42% (21/50) were males. Mean age was 84 years 
(range, 75-94) in group A and 83 years (range, 72-
89) in group B.  
Fracture types in both groups are presented in 
table 1. 

In Group A, 4 out of 50 patients (8%) needed 
to be transfused with 1 unit of condensed red 
blood cells,even though they were administered 
tranexamic acid (Table 2).No pulmonary 
embolism or thromboembolic event was 
observed. Mortality rates were 0 during the first 
trimester. Blood loss was of the order of 1-2 vials 
of RBC between the first and the third 
postoperative day. 
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Groups  Gender 
(number of patients) 

Type of fracture 
(number of patients) 

 

Male  Female  Intertrochanteric Femoral neck 

A N/A 33 20  13  

A 17 N/A 10  7  

B N/A 29 20  9  

B 21 N/A 12  9  

 
Table 1. Patient’s demographics and fracture types 

 
 

In Group B, 50% (25/50) of patients required 
transfusion with a unit of condensed red blood 
cells during the operative procedure (Table 2). Six 
percent (3/50) of patients developed pulmonary 
embolism. One patient died during the first 
trimester. Blood loss was of the order of 3-4 vials 
of RBC between the first and the third 
postoperative day. 

Mean operative time was the same in both 
groups: 62 min. 

 
 

Discussion 
 In this prospective study on TXA use in 

hipfracture surgery in a Major Trauma Centre, 
the authorsfound that the number of patients 
who required blood transfusion were significantly 
lower in Group A (TXA Group) compared to 
Group B.This is in accordance with the published 
literature, where TXA usage is found to 
beassociated with a17% decrease in blood 
transfusions(6, 13).Interestingly, in a case-control 
cohort study which was conducted among 271 
patients undertaking hip hemiarthroplasty for 
intracapsular hip , the authors noted that a single 
preoperative dose of TXA reduced the chance of  
blood loss requirements by three times(14). This 
is also proper to findings from previous case 
series, which have shown a positive effect of TXA 
dosage on minimizing surgical blood loss and 
blood transfusions(14-16). This finding is highly 
important for public health systems, as allogeneic 
blood transfusion has been associated with 
longer hospital stays and higher costs , estimated 
at 1731$ per hospital admission and is also 
related to several complications mentioned 

above, while a single dose of tranexamic acid 
costs 5$ and has fewer reported 
complications(13, 17).  

Interestingly, in Group A none of the patients 
developed DVT or PE. In another randomized 
controlled trial of 72 patients, Tengberg et 
al.(18)found that TXA reduced total blood loss 
by600 mL and reduced the risk of blood 
transfusion, without a notable increase in 
venousthromboembolic events at 90 days post 
surgically(18).These results have been found to 
be associated with another randomized 
clinicaltrial of 100 participants with 
intertrochanteric femur fractures who received2 
doses of IV TXA – 1 dose given prior to surgery 
and 1 dose 3 h following surgery.The relative risk 
of blood transfusion was 0.5 within the TXA 
group and no thrombotic events were 
reported(19). However, recent meta- analysis 
shows that, there was no significant increase in 
VTE risk between patients in TXA groups and non 
TXA groups(6, 8, 20, 21).  

It is worthy of mention that patients presented 
in this study had various types of hip fractures 
both intracapsular and extracapsularthat require 
different types of surgical interventions.The 
majority of fractures,however,in this study were 
extracapsular.  In general, extracapsular hip 
fractures are connected with massive blood loss 
compared tointracapsularones.  Taking that into 
consideration, the effect of TXA may range in 
different types of hip fractures, and thus in 
various surgical methods.  
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Table 2. Number of patients that required blood transfusion in both groups 
 

 
 

The most common surgical treatment for 
extracapsular hip fractures is the use of an 
intramedullary nail. Intracapsular hip fractures 
are managed differently based on the extent of 
the fracture displacement(12). Percutaneous 
Pinning is an invasive surgical technique used to 
treat certain types of fractures including valgus 
impacted and non-displaced femoral neck 
fractures in younger patients, whereas displaced 
femoral neck fractures in older patients are often 
treated with hip hemiarthroplasty or total hip 
arthroplasty(12). 

In this study complications and mortality rates 
did not differ significantly between the two 
groups. These findings are consistent with the 
literature, where thrombotic events, infections, 
ischemia, and mortality rates had no statistically 
significant differences between TXA groups and 
comparator groups(1, 20, 22, 23).  
The ideal regional dosing of TXA to maximize 
efficacy whileminimizing the risks of potential 
side effects remains an active area of research. 
In this study, patients were administered one 
dose of TXA iv during skin incision and one 
during skin closure. Published studieshave been 
inconsistent regarding dosing regimens. 
Variousdosing regimens for TXA have been 

studied to establish the best results. Some 
protocols suggest a single dose before surgery, 
a preoperative dose followedby a second dose 3 
hours later, while others recommend a 
preoperative dose followed by 
continuousintraoperative infusion, or a 
preoperative dose followed by a24-hour 
continuous infusion postoperatively. However, 
future studies should prioritize head-to-head 
comparisons of dosing strategies of TXA inhip 
fracture patients(6). 
The optimal route of administration of TXA 
remains uncertain.In most studiespublished in 
the literature TXA is administered intravenously. 
TopicalTXA has also gained attention in recent 
medical literature. However, the available data 
on its long-term safety and efficiency of topical 
TXA compared to IV TXA are somewhat limited in 
hip fracture patients(6, 13). Emara et al. in a 
randomized control trial presented that both 
topical and IVTXA are equally effective at 
reducing bleeding and the need for blood 
transfusion however, IV TXAadministration was 
linked to a 30% increased risk of VTE events 
compared to topical TXA. Therefore, the authors 
of that study concludedthat theuse of topical TXA 
may be a safer choice compared to IV TXA(15).  
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Limitations 
This study has several limitations. First, this is 

not a randomized controlled trial and there is not 
strong statistical evidence regarding the results 
presented. In addition, there is not a long term 
follow up period, as patients’ data were recorded 
up to the first trimester. The sample of the patients 
included in this study was relatively low compared 
to other studies.  

 

Conclusion 
In conclusion, the use of TXA in hip fracture 

surgery in Major Trauma Centers is highly effective, 
as it decreases transfusion demands and is a safe 
option without affecting the incidence of 
thrombotic events and mortality rates. Our results 
are consistent with other recently published 
studies in the literature, however more studies are 
needed to further assess the optimum route, 
dosage, and efficacy of TXA in patients with hip 
fractures.  
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