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INTRODUCTION 

housands of years ago, man attempted to stop bleeding 

of a wound by applying a variety of topical agents. 

The Egyptians used a mixture of wax, grease, and barley in 

an effort to stop bleeding.  In ancient Greece, hemostatic 

herbs were applied to wounds suffered in combat. Native 

Americans are thought to have used scrapings of the inside 

of animal hides mixed with hot sand as a topical hemostatic 

agent (Achneck et al., 2010). 

Despite advances in surgical technique, excess 

bleeding remains a major complication associated with 

surgery and contributes to poor clinical outcomes (Dagi, 

2005). 

Excessive surgical bleeding causes hypovolaemia, 

haemodynamic instability, anaemia and reduced oxygen 

delivery to tissues, with a subsequent increase in 

postoperative morbidity and mortality. In addition to its 

effects on clinical outcomes, perioperative bleeding results 

in increased direct and indirect costs. These costs include 

those related to lost work productivity, obtaining blood 

products for transfusion, extended procedure times, 

prolonged length of hospital and intensive care unit stays, 

and significant requirements in terms of clinical and staff 

resources related to reoperation (Shander, 2007). 

T 
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Risk factors for perioperative bleeding include those 

related to patient variables, iatrogenic phenomena, primary 

complications, or the specific surgical procedure or 

technique. For example, the risk of bleeding is increased in 

patients taking anticoagulants or antiplatelet agents, those 

with underlying intrinsic bleeding disorders, or those with 

specific comorbidities, including liver disase, hypertension, 

and renal insufficiency. 

Further, primary complications of surgery, such as 

infection, can lead to the development of disseminated 

intravascular coagulation and widespread diffuse bleeding.  

Iatrogenic factors, including poor surgical technique, 

hypothermia, acidosis, and hemodilution (infusion of large 

volumes of plasma-poor fluids) also contribute to the risk 

of perioperative bleeding (Dagi, 2005). 

Control of intraoperative blood loss requires 

contribution from both the surgeon and anaesthetist. 

Meticulous surgical haemostasis, control of blood pressure, 

judicious fluid replacement, maintenance of normothermia 

and correction of clotting factor deficiencies are the basic 

components of surgical field haemostasis (Mahdy and  

Webster, 2004). 

Several types of interventions can be used to promote 

hemostasis in the intraoperative and perioperative periods.  

http://bja.oxfordjournals.org/search?author1=A.+M.+Mahdy&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=N.+R.+Webster&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=N.+R.+Webster&sortspec=date&submit=Submit
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These include preventive measures, surgical techniques, 

transfusion of selected blood products, or administration of 

systemic or topical haemostatic agents (Boucher et al., 

2009). 

 A surgeon’s knot has been held in the past, and is still 

taught in basic surgical skills courses, as the most secure 

method and the standard in achieving vascular haemostasis 

during the surgical procedure. However, advances in 

technology have delivered new devices capable of 

achieving secure and faster haemostasis. The application of 

these devices has led to the expansion of laparoscopic 

approaches in performing major surgical procedures.  

 Certain situations, such as friable tissue, reoperative 

adhesions, diffuse soft tissue bleeding, and bone bleeding 

are often not amenable to traditional surgical techniques 

(e.g., cautery and suture ligation) used to control bleeding 

(Rajbabu et al., 2007). 

Systemic pharmacological haemostatic agents may be 

of additional benefit in surgical settings associated with 

excessive surgical bleeding and/or hyperfibrinolysis, in 

patients with borderline or mild haemostatic defects, or in 

those who refuse blood transfusion. Anticipating the need 

for the use of these agents is important, as they have always 
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been more effective when used prophylactically  (Mahdy 

and Webster, 2004). 

In the last decade, advances in biotechnology have 

resulted in an explosive growth of topical haemostatic 

agents which are available to the modern surgeon. We 

believe that a thorough understanding of the various agents 

and their mechanism of action provides the basis for 

selecting the right agent at the right time. 

It is essential to understand the mechanism of action, 

efficacy and possible adverse events as they relate to the 

most commonly used hemostatic agents, subcategorized as 

physical agents, absorbable agents, biologic agents, and 

synthetic agents. We also evaluate novel hemostatic 

dressings and their application in the current era. It is also 

important to verify efficacy from a financial point of view, 

particularly when expensive disposable instruments are 

needed (Achneck et al., 2010). 

There is, however, a few independent evidences to 

support the effectiveness and security of the new 

haemostatic tools and to confirm the claims of any of the 

manufacturers of haemostatic devices. Most surgeons 

appear to try new haemostatic techniques once or twice 

before deciding whether to use them or not. This situation 

seems analogous to a pharmaceutical company developing 

http://bja.oxfordjournals.org/search?author1=A.+M.+Mahdy&sortspec=date&submit=Submit
http://bja.oxfordjournals.org/search?author1=N.+R.+Webster&sortspec=date&submit=Submit
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a drug, testing it in house and then giving it out to doctors 

to use if they liked its effect on one or two patients! 

(Rajbabu et al., 2007). 

As the number of minimally invasive and 

laparoscopic procedures increases, haemostatic agents  are 

becoming more popular as a means of achieving rapid 

haemostasis. Although the recently widespread acceptance, 

confusion still persists about their indications for use and 

the optimal agent choice (Nasso et al., 2009). 

Focusing on the urologic applications of tissue glues 

and haemostatic agents, they have been used in the 

management of genitourinary injuries, surgical wounds, 

and complications. The best evidence for efficacy and 

safety exists for haemostasis, especially for nephrectomy 

and trauma. Newer data highlight urinary tract 

reconstruction, fistula and percutaneous tract closure and 

suture line strengthening as potential uses (Rajbabu et al., 

2007). 
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AIM OF THE WORK 

he essay is a trial to spot the updated information and 

researches found in the literature as regards the 

haemostatic agents to understand the mechanism of action, 

efficacy, possible adverse events and their urologic 

applications. 

 

T 



Physiology of Haemostasis  

7 

 

PHYSIOLOGY OF HAEMOSTASIS IN 

SURGERY AND TRAUMA 

Body Fluids: 

pproximately 60% of the total weight is water.  The 

body's water is compartmentalized into: 

1- Intracellular Fluid (ICF):  

Comprises 2/3 of the body's water i.e. about 40% of 

the weight. The ICF is primarily a solution of potassium 

and organic anions, proteins etc. ICF is not homogeneous 

in the body. The cell membranes and cellular metabolism 

control its constituents. 

2- Extracellular Fluid (ECF):  

Is the remaining 1/3 of the body's water i.e. about 

20% of the weight. The ECF is primarily a NaCl and 

NaHCO3 solution. The ECF is further subdivided into three 

subcompartments:  

 Interstitial Fluid (ISF) surrounds the cells, but does not 

circulate.   It comprises about 3/4 of the ECF. 

 Plasma circulates as the extracellular component of 

blood.  It makes up about 1/4 of the ECF. 

A 



Physiology of Haemostasis  

8 

 

 Transcellular fluid is a set of fluids that are outside of 

the normal compartments.  These 1-2 liters of fluid 

make up the CSF, digestive juices, mucus, etc. 

(Patlak, 1999) 

Blood Physiology: 

The blood makes up about 7% of the weight of a 

human body, with a volume of about 70 mls/kg i.e. 5 liters 

in an average 70 kg adult. The blood is made up of plasma, 

which accounts for 55% of its volume, and cellular 

elements that make up the other 45%.  

Plasma is made up of 90% water, 7-8% soluble 

proteins—for example albumin, globulin, and clotting 

protein, 1% electrolytes, and 1% elements. The albumin, is 

produced by the liver and represents  nearly two-thirds (60-

80%) of plasma proteins. It contributes to colloid osmotic 

pressure and contributes to the transport of materials such 

as vitamins, bilirubin and fatty acids. Globulins are 

designated into three groups: alpha, beta, and gamma. Their 

main function is to transport various substances in the 

blood. Gamma globulins play a role in the immune system. 

Plasma also carries respiratory gases; CO2 in large 

amounts(about 97%) i.e. almost entirely transported 

extracellularly dissolved in plasma as bicarbonate ion and 

http://www.wisegeek.com/what-is-plasma.htm
http://www.wisegeek.com/what-is-albumin.htm
http://www.wisegeek.com/what-is-bilirubin.htm
http://en.wikipedia.org/wiki/Bicarbonate

