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SUPPLEMENT INTRAOPERATIVE BLEEDING AND HEMOSTASIS IN SURGICAL PROCEDURES

Management of hemostasis during sur-
gery has many key components that
start, first and foremost, with good

surgical technique and anesthetic support.1

Beyond this, a surgeon may use various he-
mostatic products to help control surgical
bleeding when it is encountered. These agents
range from the absorbable hemostats, such as
gel atins and collagens, to biologically active
topical hemostats, such as thrombin and com-
bined agents, to systemically delivered agents,
such as coagulation factors used for more ex-
tensive bleeding.1 This review focuses on topi-
cally applied hemostatic agents and the value
they provide during surgery to both the pa-
tient and surgical team.

THE BIOLOGY OF HEMOSTASIS
Understanding the mechanisms of hemo-

stasis and thrombosis is critical to the manage-
ment and stabilization of a patient undergoing
any surgical procedure. Hemostasis can be
defined as a tightly regulated process that
maintains the blood flow through the vascula-
ture simultaneously as a thrombotic response
to tissue damage occurs.2 Maintaining hemo-
stasis requires a complex interaction of the
vessel wall, platelets, and the coagulation and
fibrinolytic systems (Figure 1).3-5 There are two
main phases of hemostasis: primary (ie, the
cellular phase) and secondary (ie, the humoral
phase).2

Primary hemostasis begins immediately after
endothelial disruption and is characterized by
vasoconstriction, platelet adhesion, and forma-
tion of a soft aggregate plug.5 After the injury
occurs, there is a temporary local contraction of
vascular smooth muscle and the blood flow
slows, promoting platelet adhesion and activa-
tion.5 Within 20 seconds of the injury, circulating
von Willebrand factor attaches to the suben-
dothelium at the site of injury and adheres to
the glycoproteins on the surface of platelets.5 As
platelets adhere to the injured surface, they are
activated by contact with collagen-exposing
receptors that bind circulating fibrinogen. A soft
plug of aggregated platelets and fibrinogen is
formed.2,5 This phase of hemostasis is short
lived, and the soft plug can easily be sheared
from the injured surface.5

The soft platelet plug is stabilized during
secondary hemostasis to form a clot. Vasocon -
striction and the resultant reduction in blood
flow are maintained by platelet secretion of
serotonin, prostaglandin, and thromboxane
while the coagulation cascade is initiated 
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(Figure 2).2,5 The coagulation cascade is a
series of dependent reactions involving sever-
al plasma proteins, calcium ions, and blood
platelets that lead to the conversion of fibrino-
gen to fibrin.2,5 Coagulation factors are pro-
duced by the liver and circulate in an inactive
form until the coagulation
cascade is initiated. Then
each step of the cascade is ini-
tiated and completed via a
series of sequential and
dependent coagulation factor
activation reactions.5,6 In the
final steps, thrombin converts
the soluble plasma protein
fibrinogen to the insoluble
protein fibrin, while simulta-
neously converting factor XIII
to factor XIIIa. This factor con-
version stabilizes the fibrin
and re sults in cross-linking of
the fibrin monomers, produc-
ing a stable clot.2,6

THE IMPORTANCE OF MAINTAINING
HEMOSTASIS DURING SURGERY

During surgery, it is important to maintain a
fine balance between bleeding and clotting,
such that blood continues to flow to the tissues
at the surgical site without excessive loss of
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Figure 1 • The synergy of factors that contribute to normal hemostasis. 
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Figure 2 • The clotting cascade. Thrombin catalyzes the conversion of fibrinogen to fibrin, one of the last steps of the coag-
ulation cascade. (Adapted from Oz MC, Rondinone JF, Shargill NS. FloSeal Matrix: new generation topical hemostatic sealant. 
J Card Surg. 2003;18(6):486-493, with permission from Blackwell Publishing, Oxford, United Kingdom).
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blood, to optimize surgical success and patient
outcome. Continuous bleeding from diffuse
minor capillaries or small venules during sur-
gery can obscure the surgical field, prolong
operating time, increase the risk of physiologic
complications, and expose the patient to risks
associated with blood transfusion.7,8

Several factors can contribute to the occur-
rence of intraoperative bleeding related to
either the surgical procedure itself or the indi-
vidual patient (Table 1).6,9,10 To combat these
factors, a surgeon must adopt effective surgical
techniques that reduce the amount of exposed,
bleeding tissue during surgery to decrease blood

loss and avoid the risks and costs associated
with transfusion. 

Effective hemostasis in surgery can offer
various advantages to the patient, surgeon,
and health care facility (Table 2). As a result of
intraoperative blood loss, the need for allo-
genic or autologous blood transfusions and
the risks associated with blood transfusions
are in creased.10-12 Reduced length of stay in the
intensive care unit (ICU) and overall length of
hospital stay have been related to reductions
in the amount of blood transfused.11 For exam-
ple, blood transfusion has been identified as
an independent risk factor for infection, respi-
ratory complications, and admission to the
ICU after surgery for traumatic spleen injury;
risk of complications and ICU admission was
doubled in patients who received more than
two units of blood.11 Excessive intraoperative
blood loss also has been shown to significant-
ly in crease the risk of major perioperative
complications.10,13,14

Rapid and effective hemostasis allows the
surgeon to retain visualization of the surgical
field.7 This can both reduce the procedure time
and the risk of accidental injury.7 In turn, a
reduction in surgery time may lead to poten-
tial savings in OR costs.7,11,12 Effective hemosta-
sis also should decrease the morbidity and
mortality associated with surgical procedures.7

TECHNIQUES USED TO MAINTAIN
HEMOSTASIS IN SURGERY

Surgeons have an array of options to con-
trol bleeding, including mechanical and ther-
mal techniques and devices as well as phar-
macotherapies and topical agents (Table 3).
Application of direct pressure or compression
at a bleeding site is often the surgeon’s first
choice to assist in the control of bleeding.
Other mechanical methods, including sutures,
staples, and ligating clips, are useful if the
source of bleeding is easily identifiable and
able to be sealed. Compression or other
mechanical methods, however, may not be
appropriate during all surgical procedures6,8—
for example, if the source of bleeding is dif  -
fuse or hard to identify or the patient has an
inherent or surgery-induced coagulopathy
resulting from the type of surgical procedure
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TABLE 2
Advantages of Effective 

Hemostasis During Surgery

• Fewer transfusions
• Better visualization of surgical field
• Reduced surgical time
• Decreased morbidity and mortality

TABLE 1
Factors Contributing to 

Intraoperative Bleeding1-3

• Exposed bone (eg, spinal reconstructive 
procedures)

• Diffuse capillaries (eg, large surfaces)
• Unseen sources of bleeding (eg, retroperi-

toneal spaces)
• Surgical incisions
• Tissues not amenable to suturing
• Low-pressure suture lines 
• Stripped adhesions
• Anticoagulant medications
• Coagulopathies and platelet dysfunction

1. Oz MC, Rondinone JF, Shargill NS. FloSeal Matrix:
new generation topical hemostatic sealant. J Card Surg.
2003;18(6):486-493.
2. Morikawa T. Tissue sealing. Am J Surg. 2001;182(2
Suppl):29S-35S.
3. Block JE. Severe blood loss during spinal reconstruc-
tive procedures: the potential usefulness of topical hemo-
static agents. Med Hypotheses. 2005;65(3):617-621.
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(eg, hemodilution, hypother-
mia) or prior administration
of antiplatelet or anticoagu-
lant medications.6,11

In recent years, thermal
techniques, such as hemostatic
scalpels and lasers, also have
become viable surgical options
to reduce bleeding; however,
the frequent use of cautery and
other thermal techniques can
have its drawbacks.8 Depend -
ing on the procedure and loca-
tion of the bleeding tissue, it
may be impractical or impossi-
ble to effectively stop blood
loss via mechanical or thermal
hemostatic techniques. For
example, in bony surfaces,
parenchymal tissues, inflamed
or friable vessels, or tissues
containing multiple and dif-
fuse capillaries, it is extremely
difficult to maintain hemosta-
sis with these methods.8-10

The use of effective phar-
macological methods during
surgery can be a useful option
or an adjunct to other meth-
ods in these situations. The
pharmacological methods
seek to augment surgical
hemostasis by enhancing the
natural coagulative mecha-
nisms.11 This may include the
use of pharmacological
agents, such as epinephrine,
desmopressin, topical hemo-
static agents, tissue sealants,
and tissue adhesives.2,6,10,12,15,16

One of the earliest topical
hemostatic agents was cotton,
in the form of gauze sponges.
Al though such materials con-
centrate blood and coagula-
tion products via physical
adsorption, they are not
absorbed by the body, and
upon removal, the clot may be
dislodged, leading to further
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TABLE 3
Techniques for Maintaining

Hemostasis in Surgery1-6

Mechanical techniques
• Direct pressure
• Sutures
• Staples
• Ligating clips
• Fabric pads
• Gauzes
• Sponges
• Blood component/replacement therapy 

Thermal techniques
• Electrocautery 
• Hemostatic scalpel 
• Laser

Chemical techniques
• Pharmacotherapy

• Hypotensive anesthesia
• Epinephrine
• Vitamin K
• Protamine
• Desmopressin
• Aminocaproic acid
• Tranexamic acid 

• Topical hemostats
• Collagen
• Cellulose
• Gelatins
• Thrombins

• Topical sealants and adhesives
• Fibrin sealants
• Synthetic glues

1. Oz MC, Rondinone JF, Shargill NS. FloSeal Matrix: new generation topical he-
mostatic sealant. J Card Surg. 2003;18(6):486-493.
2. Sabel M, Stummer W. The use of local agents: Surgicel and Surgifoam. Eur
Spine J. 2004;13(Suppl 1):S97-S101. Epub May 15, 2004.
3. Block JE. Severe blood loss during spinal reconstructive procedures: the potential
usefulness of topical hemostatic agents. Med Hypotheses. 2005;65(3):617-621.
4. Tomizawa Y. Clinical benefits and risk analysis of topical hemostats: a review.
J Artif Organs. 2005;8(3):137-142.
5. Krebs VE, Higuera C, Barsoum WK, Helfand R. Blood management in joint re-
placement surgery: what’s in and what’s out. Orthopedics. 2006;29(9):801-803.
6. Albala DM, Lawson JH. Recent clinical and investigational applications of fibrin
sealant in selected surgical specialties. J Am Coll Surg. 2006;202(4):685-697.
Epub February 20, 2006.
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bleeding.11 Absorbable topical hemostatic
agents have since been developed and pro-
vide useful adjunctive therapy when conven-
tional methods of hemostasis are ineffective or
impractical (Figure 3).3 Topical hemostatic
agents can be applied directly to the bleeding
site and may prevent continuous unrelenting
bleeding throughout the entire procedure and
into the postoperative recovery period.10 Hemo -
stasis using topical agents also can avoid the
adverse effects of systemic hemostatic medica-
tions, such as “unwanted” blood clots.12 The
flexibility associated with topical agents can
also make them an attractive option. In surgi-
cal procedures where the amount of blood loss
is unpredictable, topical hemostats can be
used sparingly when blood loss is minimal
and more liberally during severe bleeding.10

Furthermore, as hemostasis is attained and
maintained at the bleeding site, there may be
prolonged benefit with respect to postopera-
tive blood loss.10

ACTIVE VERSUS PASSIVE HEMOSTASIS
A number of topical hemostatic agents are

currently available for use in surgery. They can
be divided into two categories: those that pro-
vide their mechanism of action on the clotting
cascade in a biologically active manner and
those that act passively through contact activa-
tion and promotion of platelet aggregation.6

Passive topical hemostatic agents include colla-
gens, cellulose, and gelatins, while active agents
include thrombin and products in which throm-
bin is combined with a passive agent to provide
an active overall product.3,6 Tissue sealants and
glues are appropriate for rapid
arterial bleeding.

PASSIVE HEMOSTASIS. The basic
mechanism of action of pas-
sive hemostatic agents is to
provide a physical structure
around which platelets can
aggregate so a clot can form.17

Passive topical hemostatic
agents come in multiple
forms and methods of appli-
cation that can be important
factors in determining their
effectiveness.12 Gauze, sheets,

sponges, and fleece are most popular among
surgeons; however, fleece and powdered
forms may have high electrostatic charge,
causing them to stick to instruments and
gloves and rendering them unsatisfactory in
terms of handling characteristics.12

Collagen-based products provide hemosta-
sis through contact activation and the promo-
tion of platelet aggregation, which occur as a
direct result of contact between blood and the
collagen.3,6 The collagen may be applied to the
site of bleeding as a powder, paste, or sponge.3,6

As with any product of animal origin, bovine-
derived collagen has the potential to cause
allergic or immune reactions to develop.3

Between 2% and 4% of the total population
has an allergy to bovine collagen, but this is a
relatively low incidence compared with other
common allergies.18

Cellulose-based products contain regenerat-
ed oxidized cellulose.3 They initiate clotting via
contact activation; however, the exact mecha-
nism is not completely understood.3,6 Cellulose
products may be cut to size to fit the wound,
and when cut into small pieces, the knitted
strips of material conform well to different
shapes, are easily manipulated, and do not
stick to instruments.3,8 It has been suggested,
however, that oxidized cellulose is not ab -
sorbed as well as other products. Several case
reports have indicated that residue of oxidized
cellulose can be recognized at reoperation.12

Differences in biodegradability may depend
on the amount used, the site of implantation,
or environmental factors.12 It is therefore rec-
ommended that only the minimum amount of
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Figure 3 • Available topical hemostatic modifiers.
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material be used and, as far as possible, it
should be removed from the site of applica-
tion when hemostasis is achieved.8,12

The properties of gelatin can allow it to con-
form to irregular wound geometries.6,8 When
held in place at the site of bleeding, gelatin
will conform to the wound and swell, provid-
ing a tamponade effect in confined spaces.6

The swollen gelatin particles restrict blood
flow and provide a stable matrix around
which a clot can form.6 Clotting is initiated via
contact activation.3,6 Gelatin-based products are
available in granular or sponge forms from
bovine or porcine sources.3,6 Gelatin-based
products also can have their drawbacks; for
example, blood-soaked gelatin tends to stick to
surgical instruments, making handling diffi-
cult. Furthermore, gelatin sponges are easily
dislodged because they do not form a tight
bond with the bleeding source.8

An in vitro evaluation of the coagulation
mechanisms of passive topical hemostatic
agents found that microfibrillar collagen was
the most effective, followed by collagen sponge,
gelatin sponge, and oxidized regenerated cellu-
lose.12,19 Due to the nature of surgical hemosta-
sis, however, it has not been possible to conduct
surgeon-blinded trials; therefore, studies com-
paring the efficacies of different topical hemo-
stats in situ are open to bias and should be
interpreted with caution.12,20,21

As more surgical procedures are performed
through minimally invasive incisions with
laparoscopic, endoscopic, and robotic approach-
es, tools that can reduce bleeding by causing
blood to clot, sealing vessels, or gluing tissues
are gaining increasing importance.22 There is lit-
tle doubt that positive hemostatic effects can be
achieved with glues, sealants, and topical
hemostats, with a beneficial effect on blood
loss.23 The efficiency of sealants in promoting
hemostasis is difficult to quantify in clinical
practice, however, for both practical and ethical
reasons. The effect on total perioperative blood
loss can only be indirectly inferred from drain
output and the number of units transfused.23

ACTIVE HEMOSTASIS. Active topical hemostatic
agents have biological activity and directly
participate at the end of the coagulation cas-
cade to induce a clot at the site of bleeding.

Active agents used in surgery include throm-
bin and combination products containing
thrombin.2 The active topical hemostatic agent
thrombin has been widely used in surgery for
years. In the late 1970s, the US Food and Drug
Administration (FDA) approved topical
bovine thrombin as an aid to hemostasis in
surgery, and the agent has had a long history
of clinical efficacy and safety in many surgical
procedures.2 Currently, there are three active
topical hemostatic agents available on the US
market as a single agent: Thrombin-JMI®
(Thrombin, Topical, Bovine Origin, USP);
EvithromTM (Thrombin, Topical [Human],
OmrixTM Biopharmaceuticals, Ltd); and
RecothromTM (Thrombin, Topical [Recom -
binant]; ZymoGenetics®, Inc).

As active agents are directly involved in the
final physiologic events of the coagulation cas-
cade and bypass the initial enzymatic steps,
other aspects of the coagulation cascade can be
dysfunctional without significantly impairing
the local hemostatic efficacy of the products.
The presence of circulating fibrinogen is neces-
sary for hemostatic efficiency because thrombin
exerts its primary hemostatic action via interac-
tion with the fibrinogen in the patient’s blood to
form a fibrin clot.6,24 Failure of thrombin to clot
blood occurs only in the rare cases in which the
primary clotting defect is the ab sence of fibrino-
gen. The fact that thrombin is active at the last
stages of the clotting cascade is important be -
cause its action is less susceptible to coagulo -
pathies caused by clotting factor deficiencies or
platelet malfunction.6 Indeed, it can provide a
useful adjunct in the presence of antiplatelet
and/or anticoagulation agents, which are in -
creasingly used in the general population.6,7

Thrombin is commonly used in combina-
tion with certain passive topical hemostatic
agents, such as a gelatin sponge, to increase
the utility and effectiveness of the final prod-
uct. Throm bin is also a component in many
fibrin sealant products. Indeed, it was not until
fibrinogen was combined with concentrated
plasma thrombin in the late 1990s that the use
of sealants became common in surgical prac-
tice.9 When the fibrinogen and thrombin com-
ponents are combined, thrombin cleaves the
fibrinogen into monomers that polymerize to

AORN JOURNAL • S7Sponsored by King Pharmaceuticals, Inc.

pS1-S11_09_08:Layout 1 8/15/2008 3:59 PM Page 7



SEPTEMBER 2008, VOL 88, NO 3 Intraoperative Bleeding and Hemostasis in Surgical Procedures

form a soft plug before the soluble fibrin is
converted into the insoluble fibrils that form a
stable clot.2

ADVANTAGES AND DISADVANTAGES
OF TOPICAL HEMOSTATIC AGENTS

There are a number of factors to consider
when choosing a topical hemostatic agent.
The selection of the topical agent and delivery
method are highly dependent on both the
source and magnitude of bleeding and the
local anatomy of the patient.23 The relative
advantages and disadvantages of different
topical hemostatic methods also need to be
considered.

PASSIVE TOPICAL HEMOSTATIC AGENTS. Passive topical
hemostatic agents offer improved blood con-
servation by reducing blood loss.12 These
agents form a “lattice-like” structure that
adheres to the bleeding site, providing a plat-
form for platelet aggregation while reinforcing
the fibrin clot.12 Passive topical hemostatic
agents can be useful in situations of heavier
bleeding because of their larger ab sorption
capacity and greater mass provided by their
more fibrous/dense structures.12 Passive topi-
cal hemostatic agents can absorb up to several
times their own weight in fluid. For example,
oxidized cellulose can absorb seven times its
own weight in physiological saline, while 
cotton-type collagen can absorb 32 times its
own weight.12 Any portion of passive topical
hemostatic agent retained in the wound that
has not participated in the hemostasis will
absorb effusion and moisture and expand.12

Their broad label usage in surgical procedures
is accompanied by availability in a variety of
sizes, shapes, and forms.12

The expansion of a passive topical hemostatic
agent can result in complications such as press-
ing nerves in surrounding tissue against bone or
hard tissue; an extreme case of this has resulted
in spinal cord compression leading to paraple-
gia.8,12,25,26 It is therefore recommended that the
minimum amount of hemostatic agent neces-
sary to achieve hemostasis be used and as much
of the agent as possible be removed after hemo-
stasis is achieved when a passive topical hemo-
static agent is used on or near bony or neural
spaces.12,27 Also, passive topical hemostatic

agents do not adhere strongly to wet tissue and
have little impact on actively bleeding wounds.12

The physical presence of passive topical
hemostatic agents can lead to confusion on
subsequent diagnostic imaging because it may
be difficult to distinguish between residual
local topical hemostatic product and a tumor
or abscess.12 For this reason, information on the
hemostatic agents used, including the name of
the agent, the site, and the amount used,
should be documented in the patient’s surgical
record to avoid misinterpretation of future
diagnostic images.12 Any residual product that
may remain at the site also can possibly poten-
tiate a foreign-body reaction, chronic inflam-
mation, or infection, which could promote
granuloma formation and prevent optimal
healing. Granulomas have been reported at a
number of different sites after the use of pas-
sive topical hemostatic agents.12 Con sequently,
absorbable passive hemostatic agents should
be used in small quantities when a risk of bac-
terial contamination or perceived risk of ana-
phylaxis exists.12

ACTIVE TOPICAL HEMOSTATIC AGENTS. Like passive
topical hemostatic agents, active agents im -
prove blood conservation by reducing blood
loss.6 Unlike passive agents, which rely on the
presence of normal clotting processes, however,
the active agent thrombin acts at the end of the
clotting cascade, rendering its action less sus-
ceptible to coagulopathies caused by clotting
factor deficiencies or platelet malfunction.6

Thrombin can provide a logical and useful
choice in patients receiving antiplatelet and/or
anticoagulation agents, which is occurring in
an increasing proportion of surgical cases.6,7

Thrombin relies on the presence of fibrinogen in
the patient’s blood, however, so it is ineffective
in patients who have afibrinogenemia, a rare
condition reported to affect one in 1 million
people.6 Additionally, thrombin itself does not
need to be removed from the site of bleeding
before wound closure, unlike many of the pas-
sive topical hemostatic agents, and degenera-
tion and reabsorption of the resulting fibrin clot
is achieved during normal wound healing.9,12

Active topical hemostatic agents have a
rapid onset of action, providing hemostasis
within 10 minutes in most patients.6,11,28,29
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Indeed, in a comparison of collagen-based
products at diffusely bleeding sites after surgi-
cal tumor resection, the combination collagen-
thrombin product (n = 23) achieved complete
hemostasis three times faster than the collagen
sponge alone (n = 30); median time to hemo-
stasis was 78 seconds versus 243 seconds,
respectively (P = .0001).19 Furthermore, approx-
imately four of every five patients achieved
complete hemostasis within two minutes with
the active topical hemostatic agent compared
with only one-third of pa tients receiving the
passive topical hemostatic agent.20

The sprayable formulation of thrombin
offers potential advantages in the surgical set-
ting because wide surfaces can be treated
instantaneously without the need for tampon-
ade.21 Bovine thrombin, for example, can be
administered to the site of bleeding as a pow-
der without reconstitution, and this may be
particularly advantageous on oozing surfaces.3

The concentration of thrombin solution also
can be varied according to the severity and
type of bleeding. Increasingly, surgeons may
find themselves using a topical hemostatic
agent in multiple ways during one procedure,
thus flexibility in the range of delivery options
becomes important.

The use of thrombin as a hemostatic agent
was reported as far back as 1939,2,30,31 followed
by reports many years later regarding the anti-
genicity of bovine thrombin.2,32 More than six
decades later, however, bovine thrombin re -
mains a widely used hemostatic agent.23 In -
deed, it is conservatively estimated that at
least 1 million patients are treated with topical
applications of thrombin every year in the
United States alone.1 Today’s topical thrombin
products are very different from those used
even 10 years ago because of different sources
and formulations as well as enhanced manu-
facturing techniques that significantly im -
proved the purity of the products.

In recent years, awareness of the potential of
bovine thrombin products to induce antibodies
has been raised; however, the clinical implica-
tions are still largely unclear.1,2,23,33,34 Although
many patients will demonstrate no clinical or
laboratory abnormalities after the development
of antibodies to thrombin preparations, abnor-

malities in blood coagulation tests are occasion-
ally reported and have rarely been fatal.25,35,36 In
2007 and 2008, human plasma-derived and
recombinant human thrombin were intro-
duced to the US market. These thrombins,
much like bovine thrombins, have the poten-
tial to produce antibodies,28,29 although the
clinical consequences of these antibodies are
largely un known because so few patients have
been exposed to the newer products. In many
cases, an individual surgeon will have many
years of experience using thrombin and other
topical hemostatic agents. The surgeon’s histo-
ry and experience of appropriate use with the
product, including adverse events, procedure,
and patient types, will contribute to continued
use of a hemostatic agent in any given surgical
situation.

It should be acknowledged that both pas-
sive and active topical hemostatic agents are
not envisioned to supplant ligation or surgical
repair of major vascular disruption. Rather,
they provide a useful adjunct to assist in the
control of diffuse oozing blood and minor
bleeding from capillaries and small venules.21

PROPERTIES OF THE IDEAL
TOPICAL HEMOSTATIC AGENT

Although the precise properties of the ideal
topical hemostatic agent will vary according to
surgical specialty as a result of the varying
requirements, some features are universally
valued, including: 
• rapid and effective in control/cessation of

bleeding;
• ability to make effective contact with the

bleeding surface;
• an acceptable adverse-event profile;
• reliable and easy to handle;
• simple to prepare;
• available in multiple, versatile delivery

options appropriate for different types of
bleeding; and

• active and compatible with the patients’
own physiology.9

By actively participating in the coagulation cas-
cade and bypassing the initial enzymatic steps,
active topical hemostatic agents are more able
to meet the criteria for an ideal agent than
passive agents.23 Active topical hemostatic
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agents have been shown to achieve hemostasis
rapidly, provide ease of use, have an acceptable
adverse-event profile, have multiple delivery
options, decrease the number of necessary
blood transfusions, improve postoperative out-
comes, reduce the length of surgical procedures,
and be cost-effective.1,9,11,19,20,36,37 In many cases, a
surgeon may choose to combine an active agent
with a passive agent to improve the overall
hemostatic effect. 

CONCLUSION
Intraoperative bleeding can be life threaten-

ing in some cases; therefore, a fast and effective
blood management plan incorporating topical
hemostatic agents may be essential for achiev-
ing optimal patient outcomes. The use of topical
hemostatic agents may improve blood conser-
vation, avoid potential adverse events of sys-
temic hemostatic medications, reduce overall
procedure time, and contribute to faster patient
recovery times.9,11,12 Active hemostatic agents
provide rapid and effective hemostasis, are
available in multiple delivery forms, and can be
used in combination with topical passive hemo-
static agents. 

Familiarity with the products used to achieve
hemostasis and their preparation can facilitate
their optimal use within the OR. Appropriate
and correct use of these products has the poten-
tial to improve outcomes for patients, the surgi-
cal team, and health care facilities. 
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