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Abstract:

Background: we investigated the effect of a single preoperative bolus dose of tranexamic acid (15 mg/kg) on
perioperative blood losses and packed cell transfusion requirements in patients scheduled for hemiarthroplasty
surgery for fracture neck of femur.

Patients and methods: Total of 36 patients taken in study . In 17 pts —(Tranexamic acid group)a single bolus
dose of 15 mg/kg tranexamic acid was given preoperatively 15 min before the surgery. Data are collected from
previously operated patients(19 pts-control group) where tranexamic acid was not given . We recorded per- and
postoperative blood losses and transfusion requirements postoperatively.

Results:There was significant difference in the intraoperative blood loss between the two treatment
groups(Mean-TA=264.88 ml, C= 330.52 ml) .Postoperative blood loss were significantly less in the TA group
(Mean-T=207.05 ml, C=329.68ml). Packed red blood cell transfusion requirements were significantly lower in
the TA group compared with the control group.

Conclusion: Tranexamic acid 15 mg/kg given as a single preoperative bolus dose reduces intra operative and
post operative blood loss, and packed cell transfusion requirements in hemiarthroplasty surgery.
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I.  Introduction

Hip fractures and arthritis are the common causes for replacement surgeries of the hip.
Hemiarthroplasty is the preferred surgical option for femoral neck fractures in elderly people (17). The
outcomes of the hemiarthroplasty procedures are good but associated with blood loss and blood transfusions. On
the other hand transfusion of blood is associated with the transmission of the infectious diseases and risk of
infections. Various methods have been adopted for the control of bleeding in the replacement procedures like
hypotensive anaesthesia, thromboplastic agents etc(18).

Anti-fibrinolytics improve hemostasis and reduce the blood loss in orthopaedic surgery. Tranexamic
acid is a synthetic derivative of the amino acid lysine. It inhibits fibrinolysis by blocking the lysine binding sites
on plasminogen. Studies have shown that 15mg/kg single preoperative doses reduces the intraoperative blood
loss and the post operative blood loss. So the aim of the present study is to show reduction of the blood loss with
the single bolus dose of the tranexamic acid given preoperatively 15 min before surgery.

Il.  Material And Methods

This study is done between year of 2011 and 2012 with the approval of the ethics committee of the
hospital. The study is both a retrospective and prospective type. Data are collected from previously operated
patients i.e. hemiarthroplasty procedures where tranexamic acid is not given. The second group is the
tranexamic acid group where a single bolus dose 15mg/kg of Tranexamic acid is given to pts 15 min before the
Hemiarthroplasty procedure. The amount of the blood loss both in the tranexamic acid group and the control
group is analyzed by taking in to consideration the preop hb, post op hb, intraoperative blood loss and post
operative blood loss.Intraoperative blood loss is analysed from the the suction apparatus and pads used during
surgical procedure and postoperative loss is analysed from the suction drain placed in the operated site.

All the operative procedures were done under spinal anesthesia. Blood transfusions were given to the
patients whose post operative HB is less than 9.

The values are expressed in mean, standard deviation .Statistical analysis are performed with spss
software. SPSS is a computer program used for survey authoring, data mining, text analytics, statistical analysis,
and collaboration and deployment. It is used by market researchers, health researchers, survey companies,
government, education researchers, marketing organizations.The values are tabulated in X-L sheet and entered
in the software .Comparison of the results between groups was carried out by independent sample t test for each
normally distributed variable. p value less than 0.05 was considered to indicate a significant difference.
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I11.  Results
Total numbers of patients taken in to consideration for the study are 36pts.19 pts as a control group and
17 pts as tranexamic acid group. All the patients Age, preoperative haemoglobin, post operative haemoglobin,
intraoperative blood loss, post operative drain in ml and number of blood transfusions are shown in table 1.

Table 1

T.C Age Pr Hb Pt Hb Int BL PtD in ml N BT DOS
T 64 111 10.5 250 150 0 88
T 65 12.5 11.6 260 80 0 92
T 58 9.3 8.4 280 120 1 90
T 70 11.8 10.9 300 202 0 88
T 62 9.7 8.8 290 180 1 86
T 76 14.1 13.6 300 200 0 90
T 60 14.9 14.2 350 250 0 100
T 75 9.1 7.6 400 170 2 95
T 58 12.6 11.5 300 210 0 90
T 71 11.8 10 450 320 0 92
T 5 11.4 10.9 100 402 0 80
T 58 12.2 11 200 188 0 92
T 65 13.1 12.9 280 208 0 90
T 65 13.4 12.7 150 210 0 96
T 70 10.9 10.5 208 280 0 90
T 65 11.8 10.7 260 210 0 96
T 72 12.5 11.9 125 140 0 100
© 57 9.8 7.2 350 200 2 98
© 60 10.9 8.2 280 460 1 84
© 62 11.7 10 350 350 0 92
© 58 12.6 10.5 360 180 0 86
© 60 11.8 9.8 320 220 0 88
© 56 12.6 10.8 290 280 0 90
© 58 14.8 10.3 360 290 0 96
© 60 15 12 310 250 0 88
© 59 12.2 9.8 400 360 0 90
© 56 10.6 8.8 250 398 1 98
© 60 10.4 8.4 260 200 2 100
C 72 10.4 9 480 218 0 92
© 56 12.8 10.9 400 650 0 90
C 70 12.9 11 260 510 0 102
© 72 12.4 10.5 400 410 0 98
© 68 11 9.4 280 380 0 100
© 70 11.3 8.5 280 328 1 92
© 62 13 11.2 370 280 0 88
© 66 12.8 10.1 280 300 0 98

T=tranexamic acid,C=control group,pre hb-preoperative hb,pt hb-post operative hb,int Bl-intraoperative blood
loss,pt D-post operative drain,NBT-number of blood transfusions,DOS —duration of surgery.

Total number of pts=36

B Tranexaminic acid group
17

M control group 19
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The two groups (i.e. tranexamic and control) were similar in terms of age and the preoperative
hemoglobin values .The mean duration of the surgery between two groups were almost same .There is
difference in the post op HB between tranexamic acid group and control group with p value of <0.05.similarly
there is significant difference between the intra operative blood loss and post operative drain between the
tranexamic acid group and the control group with p value of <0.05.The number of blood transfusion is more in
the control group than the tranexamic acid group. The mean, standard deviation and p value are shown in table

2.
Table 2

Variable Mean SD T value P Value

Age NS NS

Preoperative Hb T=11.8059 T=1.69170 0.478 0.136
C=12.0526 C=1.40529

Post operative Hb T=10.9941 T=1.76 2372 0.023
C=9.81 Cc=1.21

Intraoperative blood loss T=264.8824 T=90.9064 2.552 0.015
C=330.5263 C=62.2248

Post operative blood loss T=207.058 T=75.8159 3.603 0.001
C=329.68 C=120.501

No of blood transfusion T=0.2353 T=0.56195 NS NS
C=0.2632 C=0.56230

T-Tranexamic acid group C=control group
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IV.  Discussion

Tranexamic Acid (TA) is an anti-fibrinolytic.It competitively inhibits the activation of plasminogen to
plasmin which is responsible for the degradation of fibrin.Fibrin is the basic framework for the formation of a
blood clot in haemostasis . Tissue plasminogen activator is a major enzyme responsible for conversion of
plasminogen into active plasmin.Surgery and venous stasis increase the release of tissue plasminogen activator
and activate the fibrinolytic system. Binding of TA to plasminogen prevents the breakdown of fibrin even
though plasmin is generated (19).

Hip and knee replacement surgeries are associated with the blood loss and blood transfusions.
Hemiarthroplasty surgeries are done mostly in the elderly people secondary to hip fractures (17).Blood loss
during surgery in elderly lead to cardiovascular complications. Various methods have been adopted to reduce
the amount of the blood transfusions(18). Studies have shown that tranexamic acid reduces the amount of blood
loss and blood transfusions. It is useful in a wide range of conditions such as cardiac surgery, acute upper
gastrointestinal bleeding, oral surgery, liver transplantations and gynecologic bleedings.

Blood loss in hemiarthroplasty procedure is reduced with single dose 15mg/kg dose of tranexamic acid.
Our results show that there is significant reduction in the blood loss following administration of tranexamic acid
.There is 30 to 40 % of reduction of blood loss i.e considering the intraoperative blood loss and the amount of
post operative drain.The number of blood transfusions is also reduced in the tranexamic acid group .The mean
duration of the surgery was same between the two groups

Ido K et al have shown significant amount of reduction of blood loss in the total knee replacement and
total hip arthroplasty procedures (1). Yamasaki, Masuhara and Fuji reported lower blood loss in a TEA group
than in a control group in total hip replacement, but only up to four hours post-operatively (9) but our results
show that post operative blood loss is more than 4 hrs. In total hip replacement surgery some authors found a
significant reduction of red blood cell transfusion requirements in TA treated patients (15, 16). BENONI et al.
(6) found no significant reduction in postoperative blood loss in total hip arthroplasty when TA was given
towards the end of surgery and 3 hours later. Moez S Ballal et al and others have shown that single dose
15mg/kg reduces the amount of the blood loss in the total hip replacements. Ekbéck et al(20) showed that the
per operative blood loss was significantly lower in the tranexamic acid-treated
group than in the control group In conclusion, we have experienced a significant reduction of total blood loss
and reduction in number of blood transfusion in hemiarthroplasty surgery using single 15mg/kg dose of
tranexamic acid compared with control group.

References
[1]. do K, Neo M, Asada Y, Kondo K, Morita T, Sakamoto T, Hayashi R. Reduction of blood loss using tranexamic acid in total knee
and hip arthroplasties.Arch Orthop Trauma Surg. 2000; 120(9):518-520.

[2]. Good L., Peterson E., Lisander B. Tranexamic acid decreases external blood loss but not hidden blood loss in total knee
replacement. Br J Anaesth. 2003 May;90(5):596-599.

[3]. Benoni G, Fredin H, Knebel R, Nilsson P. Blood conservation with tranexamic acid in total hip arthroplasty: a randomized, double-
blind study in 40 primary operations.. Acta Orthop Scand. 2001 Oct;72(5):442-448.

[4]. Tanaka N, Sakahashi H, Sato E, Hirose K, Ishima T,Ishii S. Timing of the administration of tranexamic acid for maximum
reduction in blood loss in arthroplasty of the knee. J Bone Joint Surg Br. 2001 Jul; 83(5):702-705.

[5]. Johansson T, Pettersson LG, Lisander B. Tranexamic acid in total hip arthroplasty saves blood and money: a randomized,double-

blind study in 100 patients. Acta Orthop 2005;76:314-9.

[6]. Lemaire R. Strategies for blood management in orthopaedic and trauma surgery. J Bone Joint Surg Br 2008;90:1128-36.

[7]. Koval KJ, Rosenberg AD, Zuckerman JD, Aharonoff GB, Skovron ML, Bernstein RL, Su E, Chakka M.Does blood transfusion
increase the risk of infection after hip fracture? J Orthop Trauma. 1997 May;11(4):260-265; discussion 265-266.

[8]. Newman JH, Bowers M, Murphy J. The clinical advantages of autologous transfusion. A randomized, controlled study after knee
replacement. J Bone Joint Surg Br 1997;79:630-2.
[9]. Yamasaki S, Masuhara K, Fuji T. Tranexamic acid reduces postoperative blood loss in cementless total hip arthroplasty. J Bone

Joint Surg Am 2005;87:766—70.

[10]. Ho KM, Ismail H. Use of intravenous tranexamic acid to reduce allogeneic blood transfusion in total hip and knee arthroplasty: a
meta-analysis. Anaesth Intensive Care 2003;31:529-37.

[11].  Neilipovitz DT, Murto K, Hall L, Barrowman NJ,Splinter WM. A randomized trial of tranexamic acid to reduce blood transfusion
for scoliosis surgery. AnesthAnalg. 2001 Jul; 93(1):82-87.

[12].  Husted H, Blond L, Sonne-Holm S, Holm G, Jacobsen TW, Gebuhr P. Tranexamic acid reduces blood loss and bloodtransfusions in
primary total hip arthroplasty: a prospective randomized double-blind study in 40 patients. Acta OrthopScand 2003;74:665-9.

[13]. DOES A SINGLE BOLUS DOSE OF TRANEXAMIC ACID REDUCE BLOOD LOSS AND TRANSFUSION
REQUIREMENTS DURING HIP FRACTURE SURGERY? A PROSPECTIVERANDOMIZED DOUBLE BLIND STUDY IN 67
PATIENTS M. Sadeghi and A. Mehr-Aein*Acta Medica Iranica, 45(6): 437-442; 2007

[14].  13) Effects of tranexamic acid on blood loss during total hip arthroplasty Jagwant Singh,1 Moez S Ballal,2 P Mitchell,1 PG
Dennll Macclesfield District General Hospital, Cheshire, United Kingdom2 Leighton Hospital, Crewe, United Kingdom Journal of
Orthopaedic Surgery 2010;18(3):282-6

[15].  14) Effectiveness and Safety of Tranexamic Acid in Reducing Blood Loss in Total Knee

[16].  Arthroplasty: A Meta-Analysis Zhi-Gao Yang, MD, Wei-Ping Chen, MD, and Li-Dong Wu, PhD, MDJ Bone Joint Surg Am.
2012;94:1153-9

[17]. HUSTED H., BLOND L., SONNE-HOLM S., HOLM G., JACOBSEN G.,GEBUHR P. Tranexamic acid reduces blood loss and
blood transfusions in primary total hip arthroplasty. Acta Orthop Scand,2003, 74 : 665-9.

DOI: 10.9790/0853-14282226 www.iosrjournals.org 25 | Page



Effect of the tranexamic acid in reducing the blood loss in the Orthopaedic surgery

[18].

[19].

[20].
[21].

[22].

LEMAY E., GUAY J., COTE C., ROY A. Tranexamic acid reduces the need for allogenic blood cell  transfusions in patients
undergoing total hip replacement. Can J Anesth, 2004, 51 : 31-7.

Frede Frihagen, clinical research fellow, Lars Nordsletten, professor of orthopaedic surgery, Jan Erik Madsen, professor of
orthopaedic surgery Hemiarthroplasty or internal fixation for intracapsular displaced femoral neck fractures: randomised controlled
trial BMJ 2007;335:1251

Bannister GC, Young SK, Baker AS, Mackinnon JG,Magnusson PA. Control of bleeding in cemented arthroplasty. J Bone Joint
Surg Br. 1990 May;72(3):444-446.

Nilsson IM. Clinical pharmacology of aminocaproic and tranexamic acids.

J Clin Pathol Suppl (R Coll Pathol). 1980;14:41-7.

Ekbéck G, Axelsson K, Ryttberg L, Edlund B, Kjellberg J, Weckstrém J, Carlsson O, Schétt U. Tranexamic acid reduces blood loss
in total hip replacement surgery. Anesth Analg. 2000;91:1124-30.

DOI: 10.9790/0853-14282226 www.iosrjournals.org 26 | Page



