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ABSTRACT 
 
Variations in the arterial pattern of the upper limb are very common as observed in many cadaveric and angiographic 
studies. Knowledge of variations in the origin and course of the radial artery is important because they are used for 
many diagnostic procedures as well as vascular and reconstructive surgeries like coronary angiography, percutaneous 
coronary intervention and coronary artery bypass surgery. During routine dissection in our institute, we observed a case 
of high origin of the radial artery in a 33 year old male cadaver. It was found to be unilateral; on left side, radial artery  

 

 

 

 

 

 

 

INTRODUCTION 

 
Peri-operative blood loss is one of the modifiable 

factors that have been in focus during the last 

decade. This single factor has striking effect on 

complication rate, the recovery, hospital stay and 

the financial factors. The role of tranexamic acid 

cannot be overemphasized, which reduces blood 

loss without adding to the risk of thromboembolic 

phenomenon. During the last decade blood loss has 

been considerably reduced resulting in significant 

decrease in complications associated with blood 

transfusion such as prolonged hospital stay, 

transfusion reactions, fluid overload and infection. 

The article is focused on pearls of reducing blood  

loss during THR and TKR surgeries during peri-

operative period. 
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Perioperative blood loss is a modifiable factor 

which affects the outcome of major orthopedic 

surgeries. It has a great effect on the patient 

satisfaction also. In recent times reducing this 

blood loss has been the point in focus. Decreased 

perioperative blood loss translates into better post 

operative period in terms of decreased swelling and 

haematoma resulting in better post operative 

mobilization, increased range of motion, less 

stiffness and pain. By reducing the blood 

transfusions, the overall economic burden is 

lowered.  Transfusion reactions can be avoided. 

Even the autologus blood transfusion is associated 

with problems like fluid overload, infection and 

wound healing [1,2].    

Major orthopedic surgeries are associated with 

significant amount of blood loss in the intra-

operative and post-operative period. Post-operative 

blood transfusions are common for these surgeries. 

The blood loss is attributed to creation of large 

bleeding bony surfaces, potential spaces for blood 

to accumulate, blood transfusions and will to move 

the joint early in the post-operative period, further 

increasing the bleeding. The incidence of blood 

transfusions in post-operative period for patients 

undergoing THR & TKR is estimated to be 

between 20 and 50%[3,4]. It is a well established fact 

that there are many complications associated with 

allogenic blood transfusion. A comparison between 

patients receiving blood transfusion and those who 
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ABSTRACT 
 
Perioperative blood loss is one of the modifiable factors that have been in focus during the last decade. Major 
orthopaedic surgeries are associated with significant amount of blood loss in the intra and post operative period 
.The purpose of reducing the perioperative blood loss protocol is to decrease the need of allogenic blood 
transfusions and eliminate the transfusion related complications. The protocol can be divided into pre operative 
risk assessment, pre operative preparation, optimizing the operative technique and post operative management. 
The strategies used during these periods can decrease the peri operative blood loss. Traneaxaemic acids is the 
most promising agent in this regard by its virtues of cost effectiveness, ease of availability and administration and 
without increase in the risk of thromboembolic events. Decreased peri operative blood loss translates into 
reduced need of blood transfusions, better recovery, decreased rate of complications and reduced economic 
burden. 
 
Keywords: Peri operative blood loss, Tranexaemic acid, Bipolar tissue sealants, Fibrin sealants, Post operative 
blood transfusions. 
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do not it is found that an increased duration of 

hospital stay, increased fluid overload, higher 

incidence of infection and pulmonary 

complications are associated with the first group of 

patients[4-6]. There are many other major 

complications of blood transfusion[7].  

Blood Loss associated with Total Hip or Total 

Knee Replacement Surgery. 

There are many studies about the amount of blood 

loss associated with THR and TKR. in primary 

THR, the blood loss is 3.2+/-- 1.3 units while in 

revision THR it goes up to 4.0+/--2.1 units. In 

primary TKR , the blood loss ranges from 1000 to 

1500ml (8).During bilateral TKR, blood loss may 

be greater for the second knee and alterations in 

coagulation have been noted [8-11]. 

The purpose of reducing the peri-operative blood 

loss protocol is to decrease the need of allogenic 

blood transfusion thus eliminating transfusion 

related complications. Many protocols have been 

developed to decrease peri-operative blood loss and 

decrease the risks of blood transfusion[12-15]. The 

protocol can be divided in four parts as pre-

operative risk assessment, pre-operative 

preparation, optimizing operative technique, and 

proper post-operative management. 

 

PREOPERATIVE RISK 

ASSESSMENT 

 
Patients undergoing the surgeries are categorized as 

high risk or low risk for transfusion. The patients 

for routine primary joint replacement with 

haemoglobin levels more than 11 are low risk while 

the patients for a revision surgery are high risk 

cases. The factors like age, gender and 

comorbidities should also be considered.   

 

PREOPERATIVE PREPARATION 

 
The transfusion requirement risk can be decreased 

by haemodilution, autologus blood donations and 

use of erythropoietin. Haemodilution is the method 

in which part of patients blood is removed just 

before surgery while maintaining blood pressure, 

by intravenous fluids followed by giving the blood 

when the blood loss is complete. Usually this 

process is carried out by the anaesthetist who 

transfuses the blood immediately in the post 

operative period. Further many personnel are 

required to collect and provide the storage facilities 

for this process[16]. Autologus blood donation has 

recently been criticized on the grounds that there is 

significant amount of wastage as nearly half of it is 

not used at all. Further this increases the risk of 

receiving post operative blood transfusion[17]. 

Erythropoietin administration is costly, it requires a 

schedule of doses which has to be coordinated 

which may be difficult to follow and the injections 

are costly[18]. Still erythropoietin may be used to 

boost the preoperative haemoglobin levels. 

   

OPTIMIZING OPERATIVE 

TECHNIQUE 
 

Tourniquet use. With the use of pneumatic 

tourniquet, the procedures are performed under 

ischaemic a condition which significantly activates 

coagulation and fibrinolysis, finally resulting in 

significant blood loss necessitating post operative 

allogenic blood transfusion[19]. It is proposed that 

avoiding the tourniquet use conserves blood; as 

coagulation process will occur in the bleeding 

tissues during the operation. We can also decrease 

the paradoxical blood loss which occurs after 

deflation by avoiding the reflex hyperemia[20]. The 

use of tourniquet can decrease the duration of the 

operation .The amount of blood loss may be similar 

with or without use of tourniquet; the period of 

blood loss can be shifted from the intra to post 

operative period[21].  

 

The bipolar tissue sealant devices. Significant 

amounts of blood loss can be avoided both intra 

and postoperatively, with the use of these devices. 

Electrocautery can be used with combination 

further decreasing the introperative blood loss. 

Their use further improves visualization of tissues 

and decreases the morbidity of surrounding tissues. 

Although the benefits of reduced pain and swelling 

from decreased postoperative haematoma are yet to 

be established. Further the added cost of these 

devices is a financial burden and their use in 

primary arthroplasty is thus debatable. In the 

settings of difficult revision surgeries and patients 

with coagulation disturbances they may be used[22]. 

There is a conflict of evidence for their use in 

comparison with electrocautery devices, some 

studies have found reduced blood loss[23], some 

have advocated use in selective cases[22] while some 

have found no difference[24]. 

 

Tranexaemic acid. It is a synthetic derivative of 

amino acid lysine which competitively inhibits 

plasminogen activation thus interferes fibrinolysis, 

preventing breakdown of clot. Many studies have 

shown that it does not increase predisposition for 

clotting and thus incidence of thromboembolism is 

not significantly increased[25]. Tranexemic acid 

works mainly by interfering with fibrinolysis in the 

local environment and not systemically[26]. It can be 

given intravenously, orally or applied topically. In 

orthopaedic practice it is usually given as IV or 

applied topically. The recommended dose for IV 

use in orthopaedic surgeries is 10-15mg/kg, which 

is usually given just before incision, before 

inflating the tourniquet (when being used). It may 

be given as 1gm IV bolus before incision and 

repeated after 3 hrs. Regarding the choice of use of 
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tranexemic acid; intravenously, topically or both 

different studies have been done without any firm 

conclusion about the superiority of the mode of 

administration[27-29]. The advantages of traneximic 

acid are its cost effectiveness, it decreases the need 

for blood transfusions and the administration is 

simple[29]. 

 

The Fibrin sealants. These are a group of 

biocompatible and biodegradable agents developed 

to aid haemostasis and sealing of the tissues during 

surgery. It is postulated that when applied to raw 

bony surfaces created during surgery, they will 

prevent bleeding in the post operative period. Their 

use positively affects the surgical outcome by 

reducing the time required for haemostasis, 

decreased blood loss, decreased complications and 

thus reducing the no of blood transfusions in the 

postoperative period[30]. 

 

Post-operative management. 
Compression and cryotherapy are known to 

decrease the blood loss post operatively. Suction 

drains increase the amount of blood loss their use 

reduce the formation of post operative haematoma 

collection, they aid in rehabilitation use of CPM 

increases the amount of blood loss and there is no 

clinical benefit. 

 

 PROTOCOL 

 
We have a protocol which is divided into four parts 

as described earlier. The first part is identification 

of the risk factors such as a low haemoglobin 

concentration. When the Hb% is below 11gms, we 

give medical treatment to build up the 

haemoglobin. Intraoperatively we use both IV and 

topical traneximic acid. The IV dose of 1gm is 

given just before inflating the tourniquet. The 

tourniquet is deflated before the wound closure and 

bleeding is controlled by using electrocautery. We 

do not use periarticular injections of epinephrine. 

Postoperatively we use negative suction drains 

which clamped immediately and charged six to 

eight hrs after the surgery. We use compression for 

controlling the bleeding. We do not use cry 

therapy. We do not use CPM. 

In summary, THR and TKR result in considerable 

amounts of blood loss and the patients are 

subjected to increased risks of blood transfusions. 

Many modalities have been developed to prevent 

this loss and traneximic acid is the most significant 

of them as it decreases the intraoperative blood loss 

without increasing the risks of thromboembolism.       
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