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Abstract

Background: Tranexamic acid [TXA] is a medication used to treat or prevent excessive blood loss from major trauma. It is aantifibrinolytic
haemostatic agent and is used in various cases like orthopaedic surgery, nosebleeds, vaginal bleeding, dental operations etc. The present study
was conducted to assess the efficacy and potency of tranexamic acid in reducing blood loss during and after internal fixation of distal femur
fracture.Materials and Methods: The study was conducted in Department of Orthopaedics, GMC Hospital, Jammu from June2019 to December
2020.Total patients [n=40] [100%] were divided into control and test patients with 20 [50%] patients each. Test group [n=20] [ 50%] was
administered with tranexamic acid[15mg/kg] for 15 min before and after surgery with IV bolus stat slowly[10ml] whereas control group[n=20] [
50%] operated without infusion of tranexamic acid. Data was collected with respect to blood loss in all cases[n=40] [100%] and sent for
statistical analysis.Results:Tranexamic acid is effectively associated with reduced blood loss during intraoperative period and postoperative
period. Tranexamic acid reduces early post-surgical blood loss by 150-250 ml in test group[n=20] vs 290-420 ml in control group [n=20] whereas
blood loss during surgery in test group[n=20] is reduced by 450-560 ml vs 720-1000ml in control group[n=20] with significant p
value<0.05.Conclusion: Tranexamic acid is highly effective in reducing blood loss when it is administered 15 min before and 15 min after
surgery.
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Introduction

Distal femur fractures are fractures that occur at the distal end of the
femur bone, which includes the femoral condyles and the metaphysic
[1]. Distal femur fractures are mainly caused by high and low energy
types of injuries. High energy fractures usually occur in young adults
(predominantly 30year old males) and results in intra-articular
fractures. Mechanism of injury commonly includes motor vehicle
accidents, high-velocity missile injuries or a direct blow mechanism.
Low energy fractures mostly occur in elderly people, secondary to
osteoporosis predominantly in women over 65 years[2-4].These
fractures most commonly occur with twisting motions or falls[5].
Distal femoral fractures account for 3-6% of adult femoral fractures
and 0.4% of all fractures and are associated with significant
morbidity and mortality rates. These rates are high because of heavy
blood loss during and after surgery.

Studies of major orthopaedic surgery procedures demonstrate a
considerable intra-operative blood loss[6-8].The amount of blood
loss during surgery varies with patient and institution for a given
surgical procedure[6,7] which limits standardization of perioperative
blood orders. However, such blood losses are usually controlled by
use of appropriate surgical techniques including meticulous
cauterization of bleeding vessels with diathermy etc .Femoral
fracture surgery results in significant blood loss ,which could lead to
severe anaemia and
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subsequent need for transfusion, prolonged hospital stay ,high
hospital cost and detrimental effect on long-term mortality[9,10].
Blood transfusion could correct anaemia ,but it could cause
complications such as infections ,haemolytic reaction, cardiovascular
dysfunction and even death[10,11].Therefore it is significant issue to
reduce perioperative blood loss following surgeries for femoral
fracture. In this regard Pharmacological means of controlling blood
loss has become popular with the introduction of antifibrinolytic
agent such as tranexamic acid. These agents reduce the blood loss
and requirement of blood transfusion, apart from promoting the
maintenance of homeostasis[12]. Tranexamic acid (TXA) have been
associated with reduction in blood loss during intraoperative and post
operative period and have been widely used to decrease transfusion
rate in joint replacement surgeries. Therefore, we conducted a
systematic review to evaluate the efficacy and safety of TXA usage
in distal femur fracture fixation.

Material and Methods

A cohort study was conducted at Department of orthopaedics GMC
Jammu for the duration of 1.6 years from June 2019 to December
2020.The study was conducted on 40 patients [n=40] undergoing
various modalities of distal femur fracture fixation. The selected
patients were divided into two groups, control[n=20] and test [n=20].
Written informed consent was taken from the selected patients prior
to the inclusion in the study group. The study was done under the
supervision and guidance of institutional ethical committee. All the
prerequisite parameters like HB level, blood pressure, blood glucose
level, coagulation profile, blood urea, renal function test, liver
function test, pulmonary function test and pre anaesthetic check-up
was taken into full consideration. Patients under control group[n=20]
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were given slow transfusion of tranexamic acid [15mg/kg] in 1V
bolus stat for 15 min before surgery and 15 min after surgery i.e in 2
doses: one at the time of induction and second at the time of closure
whereas patients in control group were operated without infusion of
tranexamic acid under controlled conditions. The amount of blood
loss in test group was calculated by measuring the volume of blood
in suction apparatus and volume of blood absorbed in the swab by
excluding their dry weight from the total volume. Data were
collected pertaining to the blood loss in control group and test group
and sent for statistical analysis. The collected data were analysed
statistically and results were obtained.

Observation And Results

Statistical data reveals that mean blood loss in test group [n=20]
during surgery was 482.75ml with the range of 420-560ml and the
mean blood loss in test group after surgery was 183.75ml with the
range of 150-240ml whereas in control group [n=20] mean blood loss
during surgery was 835ml with the range of 720-1000ml whereas
mean blood loss in control group after surgery was 313.5ml with the
range of 290-420ml The total mean blood loss in test group[n=20]
during and after surgery was 666.5ml whereas total mean blood loss
in control group [n=20] during and after surgery was 1148.5ml.
Demographic data related to blood loss in test group is shown in
table 1 and demographic data related to blood loss in control group
shown in table 2.

Table 1: Data of test group

No. of cases | Blood loss during surgery | Blood loss after surgery | Total blood loss in surgery
Case 1 480ml 150ml 620ml
Case 2 510ml 155ml 665ml
Case 3 490ml 160ml 650ml
Case 4 485ml 175ml 660ml
Case 5 475ml 200ml 675ml
Case 6 450ml 180ml 630ml
Case 7 520ml 230ml 750ml
Case 8 530ml 170ml 700ml
Case 9 460ml 180ml 640ml
Case 10 420ml 220ml 640ml
Case 11 450ml 230ml 680ml
Case 12 560ml 240ml 800ml
Case 13 490ml 150ml 640ml
Case 14 470ml 165ml 635ml
Case 15 455ml 170ml 625ml
Case 16 550ml 185ml 735ml
Case 17 480ml 190ml 670ml
Case 18 460ml 195ml 655ml
Case 19 465ml 180ml 645ml
Case 20 455ml 150ml 605ml

Statistical analysis of table 1
Mean blood loss during surgery=482.75
Mean blood loss after surgery =183.75

Total mean blood loss =666.5
Range of blood loss during surgery=420-560ml
Range of blood loss after surgery = 150-240ml

Table 2: Data of control group

No. of cases | Blood loss during surgery | Blood loss after surgery | Total blood loss in surgery
Case 1 730ml 300ml 1030ml
Case 2 900ml 290ml 1190ml
Case 3 950ml 305ml 1255ml
Case 4 840ml 290ml 1130ml
Case 5 780ml 310ml 1090ml
Case 6 870ml 295ml 1165ml
Case 7 890ml 320ml 1210ml
Case 8 790ml 330ml 1120ml
Case 9 860ml 320ml 1210ml
Case 10 720ml 295ml 1015ml
Case 11 820ml 410ml 1230ml
Case 12 810ml 345ml 1155ml
Case 13 795ml 415ml 1210ml
Case 14 905ml 380ml 1285ml
Case 15 1000ml 290ml 1290ml
Case 16 785ml 360ml 1145ml
Case 17 885ml 305ml 1190ml
Case 18 860ml 290ml 1150ml
Case 19 750ml 420ml 1170ml
Case 20 760ml 410ml 1170ml

Statistical analysis of table 2
Mean blood loss during surgery =835ml
Mean blood loss after surgery =313.5ml

Total mean blood loss =1148.5ml
Range of blood loss during surgery=720-1000ml
Range of blood loss after surgery = 290-420ml
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Table 3:Comparitive statistical analysis of test group and control group

Study Group Blood loss before surgery Blood loss after surgery
Blood loss in test group 420-560ml 150-240ml
Blood loss in control group 720-1000ml 290-420ml
P Value <0.05 <0.0001
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Tranexamic acid (TXA) significantly reduces blood loss and blood the controlled world of the blood bank. Transfusion. 2007;
transfusion requirements in patients undergoing orthopaedic surgery 47(3):362-65
and over the last decade an increasing amount of literature regarding 9.  Gregersen M,Borris LC,Damsgaard EM.Blood transfusion and
the perioperative use of tranexamic acid (TXA) for bleeding control overall quality of life after hip fracture in frail elderly patients-
in orthopedic surgery has been published[13,14]. Tranexamic acid is the transfusion requirements in frail elderly randomized
considerably used in orthopaedic surgery to reduce blood loss, to the controlled trail. 2015;16(9):766-69.
extent of reducing or altogether abolishing the need for perioperative 10. Shokoohi A,Stanworth S,Mistry D et al. The risk of red cell
blood collection. It is of proven value in clearing the field of surgery transfusion for hip fracture surgery in the elderly. 2012; 103
and reducing blood loss when given before or after surgery. Drain (3): 223-230.
and number of transfusions are reduced[15,16]. Patients suffering 11. Vamvakas EC,Blajchman MA.Transfusion related mortality:the
from femoral fractures were more susceptible to thromboembolic ongoing risk of allogeneic blood transfusion and the available
events comparing with patients undergoing elective joint replacement strategies for their prevention.Blood 2009;113(15):3406
[17]. Therefore, there is still clinical uncertainty regarding TXA 12. Kazemi SM, Mosaffa F, Eajazi A, Kaffashi M,DaftariBesheli
application in femoral fracture patients. However, the potential L, Bigdeli MR et al.Orthopaedics. 2006;35(7):751-60
benefits of TXA in significantly decreasing blood loss and 13. Kagoma YK,Crowther MA,Douketis J et al. Use of antifib-
transfusion rates are overwhelming. In addition, TXA could bring rinolytic therapy to reduce transfusion in patients undergoing
improved functional recovery, shorter length of hospital stay and orthopedic surgery:a systematic review of randomized
lower cost[18].Therefore, the potential benefits of TXA in internal trials. Thromb Res. 2009;123:687-96.
fixation of femoral fracture patients may outweigh the risk of it. 14. Gomez-Barrena E, Ortega-Andreu M, Padilla-Eguiluz NG et
Conclusion al. Topical intra-articular compared with intravenous
Blood loss from surgical procedures is a major issue worldwide as tranexamic acid to reduce blood loss in primary total knee
the demand for blood products is increasing. In this regard replacement:a double-blind, randomized, controlled, nonin-
Tranexamic acid is an utmost important creation in the field of feriority clinical trial. J Bone Joint Surg Am. 2014; 96: 1937-
medical sciences because it just not reduce the blood loss but also 44,
reduces transfusion requirements and call for improved functional 15. Henry DA, Carless PA, Moxey AJ, O'Connell D, Stokes BJ,
recovery of patient. When comes to safety grounds Tranexamic acid Fergusson DA, Ker K. Anti-fibrinolytic use for minimising
has been shown to be a safe medication[19,20]. perioperative allogeneic blood transfusion. Cochrane Database
Ethical Approval of Systematic Reviews 2011, Issue 1. Art. No.: CD001886.
The ethical approval for the study has been obtained from the DOI: 10.1002/14651858.CD001886.pub3. Accessed 17 January
institutional ethics committee. 2021.
References 16. Ker K, Prieto-Merino D, Roberts |.Systematic review, meta-
1. Crist B, Della Rocca G, Murtha Y. Treatment of Acute Distal analysis and meta-regression of the effect of tranexamic acid on
Femur Fractures. Orthopedics, 2008, 31.doi: 10.3928/01 surgical blood loss. The British Journal of Surgery. 2013;
2. Streubel P, Ricci W, Wong A, Gardner M. Mortality After 100(10):1271-9.
Distal Femur Fractures in Elderly Patients. Clinical 17. Smith GH, Tsang J, Molyneux SG, White TO. The hidden
Orthopaedics and Related Research.2011;469(4):1188-96. blood loss after hip fracture. Injury. 2011;42(2):133.
3. Hoskins W, Bingham R, Griffin XL. Distal femur fractures in 18. Sadeghi M, Mehr-Aein A. Does a single bolus dose of
adults. Orthopaedics and Trauma.2017;31(2):93-101. tranexamic acid reduce blood loss and transfusion requirements
4.  Ehlinger M,Ducrot G,Adam P,Bonnomet F. Minimally invasive during hip fracture surgery? A prospective randomized double
internal fixation of distal femur fractures. Orthopaedics & blind study in 67 patients. Acta Med Iran. 2007;45(6):437-42.
Traumatology: Surgery & Research. 2017; 103 (1): 161-169. 19. Ker K, Edwards P, Perel P, Shakur H, Roberts I. Effect of
5.  Mashru RP, Perez EA. Fractures of the distal femur current tranexamic acid on surgical bleeding: systematic review and
trends in evaluation and management. Current Opinion in cumulative meta-analysis. BMJ. 2012;344:e3054.
Orthopaedics. 2007;18(1):41-8. 20. Evaniew N, Bhandari M. Cochrane in CORR: topical

6. Carson JL, Ternin ML, Magaziner J et al. Transfusion Trigger
Trial for functional outcome in cardiovascular patients
undergoing surgical hip fracture repair (Focus) Transfusion.
2006; 46(12):2192-2196.

7.  Pilot P, Ester MJB, Aart DV et al. The use of autologous blood
to improve exercise capacity after total hip arthroplasty: a
preliminary report. Transfusion. 2006;46(9):1484-1490.

Conflict of Interest: Nil
Source of support:Nil

application of tranexamic acid for the reduction of bleeding
(review). ClinOrthopRelat Res. 2017;475(1):21-26.

Choudhary et al
www.ijhcr.com

International Journal of Health and Clinical Research, 2021; 4(10):182-184

184


http://www.ijhcr.com/
https://en.wikipedia.org/wiki/Orthopedic_surgery

