
Fundamental of  Hemostasis
Hemostasis Management

Science of  Bleeding Management

The Science of Tissue Management



Learning objectives:
® Be familiar with:

• Role of Hemostasis in Surgery 
• Methods of Managing Hemostasis
• Overview of Adjunctive Hemostasis Products
• Mode of Action
• Product Selection



Background 

• Man attempt to stop bleeding of wound by applying a variety of 
topical agents

• The Egyptian 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 used scrapings of an inside of animal hides 
mixed with hot sand as topical hemostatic agents



Background 

• Advances in Biotechnology have resulted in an explosive 
growth of topical hemostatic agents which are available to the 
modern surgeon

• A thorough understanding of various agents and their 
mechanism of action provides the basis for selecting the right 
agent at the right time.



The Importance of  Blood Loss Reduction

• Minimize post-operative drainage
• Reduce or avoid transfusion
• Decrease post-operative hematoma
• Save operative time
• Reduce risk of return to OR
• Decreased length of stay
• Minimize the administration of prolonged antibiotics
• Decreased risk of infection
• Reduced pain and swelling



Why use Hemostat?

• Minimize blood loss
• Improve visualization
• Save operative time
• Reduce or avoid transfusion 

• More transfusion more morbidity 
• Manage anti coagulated patients

• Tend to bleed more
• Enable or avoid conversion of lap procedures
• Decrease post operative drainage



Indications

• Peritoneal Surface
• Cut surface of solid organs
• Cut edges of bone
• Bleeding near nerves
• Bleeding near vital structures at risk for cautery-induced injury
• Bleeding from vascular structures or grafts due to suture holes
• Nasal structures as nasal packing
• Dental extraction sites
• Post Hemorroidopexy packing



Methods of  Managing Hemostasis

• Good surgical technique

• Primary methods
• Suture 
• Staples
• Bovie / Electrocautery

• Medications

• Adjunctive methods
• Hemostasis products



Electrocautery & Ultrasound Hemostats

• Electrocautery
• Monopolar
• Bipolar / Advance Bipolar (Enseal)

• Ultrasound
• Harmonic



Adjunctive Hemostats 

• Gelatin 
• Oxidized Regenerated Cellulose (ORC)
• Collagen
• Microporous polysaccharide hemospheres (MPH)

§ Thrombin 
§ Flowable Gelatin (used with thrombin)
§ Fibrin Sealants

§ Cyanoacrylate
§ Polyethylene Glycol
§ Glutaraldehyde (used with albumin)

• Interact with body’s chemistry resulting in an activation or 
acceleration of the natural hemostasis cascade

• Chemically synthesized agents that aid in the prevention 
of “leakage” from a repaired or damaged tissue

Types of TAH include:

Types of Biologics 
include:

Types of Synthetics 
include:

• Provide matrix upon which blood can clotTopical Absorbable Hemostats (TAH) 

Biologic Hemostats 

Synthetic Sealants 



The Hemostatic Cascade 



Hemostasis Phases



When and What to Used? 

Provides all the 
components necessary 
for fibrin clot formation

ORC

Aids in  fibrin clot  
formation  THROMBIN

§Provides a matrix for platelet 
adhesion and aggregation

*  Aids in fibrin clot formation 
when used with THROMBIN

FIBRIN SEALANT

§Provides a matrix 
for platelet adhesion and 
aggregation

Synthetic Sealants
Provides mechanical seal 
to achieve hemostasis

COLLAGEN

Provides a matrix for platelet 
adhesion and aggregation

The third-party trademarks used herein are trademarks of their respective owners

FLOWABLE GELATIN 

GELATIN PAD/POWDER*



Anticoagulants and the Cascade THROMBIN 
INHIBITORSHEPARIN

WARFARIN

tPA uPA

Inhibits fibrin clot 
formation

Inhibits platelet plug 
formation

Activates plasmin 
which dissolves 
fibrin clot

CLOPIDOGREL
BISULFATE (PLAVIX)

ASPIRINPLATELET 
INHIBITORS



Choosing a Hemostat 

• Efficacy / time to achieve hemostasis
• Source (Bovine, Cellulose, Porcine)
• Impact on infection
• Ease of use 

(preparation & application, 
device flexibility)

• Cost per application

CLINICAL FACTORS: PRODUCT FACTORS:

• Degree of bleeding 
(mild vs. heavy)

• Patient factors 
(i.e., coagulopathy, comorbidities)

• Tissue type (i.e., solid organ, soft 
tissue, vessel, bone, etc.)

• Access to bleeding site 
(i.e., open vs. laparoscopic)

• Site characteristics 
(i.e., raw surface, laceration, 
penetration, suture or staple line, etc.)



S3 Framework

• Site
• Where is the bleeding? (Confined Space, Raw Surface)

• Situation
• What type of Bleeding? (Oozing, Mild, Arterial)

• Solutions
• Electrocautery, ORC, Gelatin



Bone Wax



Advantages/Disadvantages Bone Wax

• Advantages
• Easy to handle
• Stop bleeding almost instantaneously (tamponade effect)
• Low Cost

• Disadvantages
• Hinders Osteogenesis thus impairs bone healing 
• Impede bacterial clearance nidus for infection



Topical Absorbable Hemostats

Gelatin Sponge 



Gelatin Sponges/Foam

• It provides physical matrix for clotting to be initiated
• Less infection and inhibitions compare to Bone Wax
• It swells a lot and double the volume (Good? Bad?)



Topical Absorbable Hemostats

Oxidized Regenerated Cellulose



Topical Absorbable Hemostats 
Oxidized Regenerated Cellulose

• Product Category Overview
• Plant-based, fabric-like product
• Available in a variety of weaves
• Low pH creates bactericidal environment
• Absorbable in 7-14 days
• Broadly used across many procedures

MECHANISM OF ACTION

Absorbs
blood

Low pH causes 
localized 
vasoconstriction

Provides a matrix for platelet 
adherence, accelerating the 
formation of the platelet plug



How is Absorbable Hemostat Bactericidal?

• Absorbable Hemostat has no pH in the dry 
form

• Contact with moisture triggers the breakdown 
of cellulose and release of glucoronic acid

• Glucoronic acid is low in pH (2.5)
• Blood pH is around 7.4 – an ideal environment

for bacteria to survive and proliferate (optimal
growth range is pH 4.4–9)

• Under acidic conditions, bacteria becomes 
less active and many are unable to survive at 
pH levels lower than 4.4

Blood pH, 
bacteria
proliferates

pH of blood in
contact with 
SURGICEL® 
Hemostat



Proven Bactericidal Advantage
Absorbable Hemostat that is proven to be bactericidal against a broad range of  gram-positive 
and gram-negative organisms, including various  antibiotic-resistant bacteria (MRSA, VRE, 
PRSP and MRSE)* 1-3

1. SURGICEL® Absorbable Hemostat Full Prescribing Information 2. Data on file, in vivo study, Ethicon, Inc. 3. Spangler D, et al.  In Vitro Antimicrobial Activity of 
Oxidized Regenerated Cellulose against antibiotic-resistant microorganisms.  Surgical Infection.2003: 4(3):255-262. 

Family of 
Hemostats was 
effective at killing 
antibiotic 
resistant bacteria 
in vitro.

* MRSA, (methicillin-resistant Staphylococcus aureus); MRSE (methicillin-resistant Staphylococcus epidermis); VRE (vancomycin-
resistant Enterococcus); PRSP (penicillin-resistant  Streptococcus pneumoniae)

Clinical significance of 
these animal  or in vitro 
data has yet to be 
determined.  Closing 
Absorbable Hemostat in 
contaminated wound 
without drainage may 
lead to complications 
and should be avoided.



Proven Bactericidal Advantage

In vivo animal studies have proven Absorbable Hemostat, in contrast to other hemostatic 
agents studied, does not enhance infection1 

The experimental model: 140 guinea pigs were utilized to 
simulate the development of intra-abdominal abscess and/or 
peritonitis which can occur in humans when a large blood clot 
becomes contaminated.

In an in vivo, Absorbable 
Hemostat was 90% 

effective in preventing 
mortality  from intra-
abdominal bacterial 

contamination 

Clinical significance of these animal  or in vitro 
data has yet to be determined.  
Closing Absorbable Hemostat in contaminated 
wound without drainage may lead to complications 
and should be avoided.



Family Of Hemostats Bactericidal Against

• Methicillin-resistant Staphylococcus aureus 
(MRSA)

• Penicillin-resistant Streptococcus pneumoniae 
(PRSP)

• Vancomycin-resistant Enterococcus (VRE)
• Methicillin-resistant Staphylococcus epidermidis 

(MRSE)
• Staphylococcus aureus
• Staphylococcus epidermidis
• Micrococcus luteus
• Streptococcus pyogenes Group A
• Streptococcus pyogenes Group B
• Streptococcus salivarius
• Branhamella catarrhalis
• Escherichia coli
• Klebsiella aerogenes
• Lactobacillus sp.

• Salmonella enteritidis
• Shigella dysenteriae
• Serratia marcescens
• Bacillus subtilis
• Proteus vulgaris
• Corynebacterium xerosis
• Mycobacterium phlei
• Clostridium tetani
• Clostridium perfringens
• Bacteriodes fragilis
• Enterococcus
• Enterobacter cloacae
• Pseudomonas aeruginosa
• Pseudomonas stutzeri
• Proteus mirabilis



Oxidized Cellulose vs. Oxidized Regenerated 
Cellulose

• Oxidized Cellulose is not same as ORC
• Regeneration process make uniform 

structure 
• Inferior quality 

• Hemostatic efficacy
• Bio Absorption 
• Structural Integrity and Handling
• Ability to conform in irregular surface



Oxidized Cellulose vs. Oxidized Regenerated 
Cellulose



Do’s and Don’t

• Do’s
• To be used in Oozing surfaces
• Use of appropriate size
• Use only as much is necessary for hemostatic on dry surface
• Hold it firmly in place +- 2 minutes (Pressure)
• Remove any excess in order to facilitate absorption and 

minimize the possibility of foreign body reactions
• Don’t

• In Arterial bleeding 



Clinical Evidence



Clinical Evidence



Summary

• Multiple ways to manage bleeding (primary & adjunctive) 
• Adjunctive hemostats play an important role
• Several considerations when choosing a hemostat
• Broad range of adjunctive hemostats available to meet different 

needs (i.e., Collagen, Oxidized Regenerated Cellulose, Gelatin, 
Flowables, Thrombin, Fibrin Sealants)



End of  modules: Thank You


