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Abstract

Background: Effective management of local bleeding is essential for safe and successful den-
toalveolar surgery, particularly among patients with bleeding disorders, those on anticoagulant
therapy, or individuals with systemic conditions affecting hemostasis. This narrative review ex-
plores practical and advanced approaches for controlling bleeding in dentoalveolar procedures,
with a focus on patient-centered strategies that minimize risk while accommodating complex
clinical needs. Materials and Methods: narriative review. Results: Beginning with an over-
view of the pathophysiology of bleeding in the oral cavity, the review examines conventional
methods such as mechanical compression, sutures, and the use of local anesthetics with vaso-
constrictors. Further, it evaluates the application of pharmacological agents, including topical
hemostatic products like gelatin sponges, oxidized cellulose, and tranexamic acid, which have
shown efficacy in high-risk patients without disrupting systemic anticoagulation therapy. For
special populations, including those with congenital coagulopathies and liver disease, tailored
approaches are reviewed to address unique bleeding challenges. Additionally, innovative he-
mostatic materials and laser-assisted techniques are discussed as emerging options that prom-
ise enhanced safety and effectiveness in complex cases. Conclusion: By synthesizing current
knowledge on bleeding control methods, this review provides clinicians with practical guid-
ance for optimizing hemostasis in dentoalveolar surgery. The insights and recommendations
presented aim to improve patient outcomes, reduce perioperative complications, and support
a balanced approach to local and systemic hemostatic management in diverse patient groups.
[GMJ.2024;13:e3686] DOI:10.31661/gmj.v13i.3686
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Introduction

leeding risks in dentoalveolar surgery

are a critical consideration, particularly
for patients on anticoagulant therapy or with
conditions affecting hemostasis. Research
highlights the need for careful perioperative
planning and interdisciplinary collaboration
to mitigate these risks effectively. For in-
stance, studies show that while bleeding is
more common in patients on uninterrupted
anticoagulation therapy, it is often manage-
able with structured protocols and thorough
patient education [1]. Similarly, patients un-
dergoing perioperative heparin bridging face
a heightened bleeding risk compared to those
on continuous vitamin K antagonists, empha-
sizing the need for a balanced approach to an-
ticoagulation management [1].
In patients with liver cirrhosis, where coagu-
lation is impaired, local hemostatic measures
have proven effective, maintaining a low
bleeding risk during dental procedures [2].
Similarly, patients with immune thrombocy-
topenia or those on direct oral anticoagulants
benefit from individualized treatment plans,
showing minimal bleeding when local mea-
sures are employed [3].
For patients undergoing dental implant or
extraction procedures, recent studies suggest
that managing bleeding risks effectively can
allow surgeries to proceed without altering
antithrombotic regimens. For example, im-
plant procedures in patients on anticoagulant
therapy generally maintain a low bleeding risk
with proper hemostatic support [4], though
the use of platelet-rich fibrin (PRF) was found
ineffective in further reducing postoperative
bleeding [5].
A systematic review similarly highlighted the
safety of implant surgery in anticoagulated
patients, reinforcing the utility of local hemo-
static measures [6].
Furthermore, a study on dental extractions in
patients on antithrombotic medication found
a low risk of postoperative bleeding when es-
tablished American College of Chest Physi-
cians guideline were followed, underscoring
the importance of adherence to clinical pro-
tocols [7].
Effective control of local bleeding is essential
in dentoalveolar surgery, especially for pa-
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tients with bleeding disorders or those on an-
ticoagulant therapy. Research shows that lo-
cal hemostatic measures, such as tranexamic
acid mouthwash and absorbable sponges, are
effective in managing postoperative bleeding
even in patients who continue anticoagulant
medications during surgery. This approach
allows for the safe continuation of necessary
medications without heightening the risk of
thromboembolic events [1].

For instance, studies comparing the use of
continuous oral anticoagulation versus hepa-
rin bridging therapy found that simple local
agents like collagen sponges adequately con-
trolled bleeding, further emphasizing that an-
ticoagulant interruption may not be necessary
in routine procedures [8]. For high-risk patient
groups, including individuals with congenital
bleeding disorders or advanced liver disease,
effective local bleeding control methods are
similarly essential. Studies demonstrate that
using localized techniques such as fibrin glue
and tranexamic acid significantly reduces
bleeding complications in these populations
without systemic complications [9].
Additionally, in patients with liver failure who
may face complex surgical needs, locally ap-
plied measures have been effective in manag-
ing bleeding and avoiding complications [10].
These findings underscore the practicality and
safety of local hemostatic strategies in mini-
mizing bleeding risks in dentoalveolar proce-
dures across diverse patient groups.

A narrative review on this field is essential to
provide a intensive understanding of the di-
verse techniques and strategies used to man-
age bleeding across different patient popu-
lations, including those with anticoagulation
therapy, liver disease, and inherited bleeding
disorders.

Unlike systematic reviews, a narrative ap-
proach allows for a broader discussion of
both established and emerging hemostatic
methods, offering insights into clinical adap-
tations that enhance patient safety without in-
terrupting necessary systemic treatments. The
aim of this review is to consolidate current
knowledge, evaluate the efficacy of various
local hemostatic agents, and present practical
guidance tailored to the needs of complex pa-
tient groups, ultimately supporting improved
outcomes in dentoalveolar surgery.
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Pathophysiology of Bleeding in Dentoalve-
olar Surgery

Vascular Anatomy and Bleeding Sources in
the Oral Cavity

The oral cavity’s vascular anatomy presents
numerous potential sources of bleeding due
to its complex network of arteries that supply
the tissues and bones involved in dentoalve-
olar procedures. The primary vessels at risk
include branches from the facial, lingual, and
maxillary arteries, which supply critical ar-
eas such as the mucosa, gingiva, and alveolar
bone. In particular, the submental and sub-
lingual arteries supply the floor of the mouth
and can pose a significant bleeding risk during
implant placements and other invasive pro-
cedures. The dental pulp cavity receives its
blood supply from the inferior alveolar artery,
which is one of the six mucosal territories of
the intraoral cavity. The path of these arter-
ies varies among individuals, with some cas-
es showing close proximity to surgical sites,
leading to increased risks of accidental lacera-
tion and hemorrhage [11].

A study confirmed that anatomical variations
in the vascular supply of the oral cavity can
lead to significant bleeding complications,
particularly in high-risk areas like the molar
region. For instance, bleeding risks are no-
tably elevated in this area, especially during
tooth extractions or other procedures that
involve substantial manipulation of the gin-
gival or alveolar tissues. This risk is further
heightened in patients with congenital clotting
disorders or those on anticoagulant therapy,
emphasizing the need for individualized ana-
tomical assessment prior to surgery [12].

The lower third molar area has been identi-
fied as a particularly vulnerable site, as its
surrounding tissues are richly supplied by
branches of the inferior alveolar artery. Stud-
ies report that this region, along with the max-
illary regions in periodontal surgeries, pres-
ents an elevated risk of hemorrhage due to the
dense vascular network and high rate of local
trauma [13].

The dense network of small capillaries and
venules in the gingival and mucosal tissues
also contributes to bleeding during minor sur-
geries, which can complicate postoperative
healing if not managed with careful hemo-
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static measures [14]. Additionally, a study on
the use of local hemostatic agents in patients
with compromised hemostasis highlights
the importance of preoperative knowledge
of oral vascular anatomy. By understanding
these bleeding sources, clinicians can apply
appropriate localized measures, such as Hem-
Con dressings or collagen sponges, to control
bleeding effectively during surgery, particu-
larly in areas where the vascular network is
dense [15]. In summary, the intricate vascu-
lar anatomy of the oral cavity, with particular
bleeding risks from the sublingual, submental,
and inferior alveolar arteries, demands care-
ful consideration during surgical planning and
execution. Variations in this vascular network
necessitate a tailored approach to minimize
intraoperative and postoperative bleeding
risks, especially in high-risk areas and for pa-
tients with coagulopathies or on anticoagula-
tion therapy.

Mechanisms of Hemostasis Relevant to
Oral Surgery

Hemostasis in oral surgery involves a series
of intricate mechanisms that stop bleeding
through vascular constriction, platelet acti-
vation, and coagulation cascades. These pro-
cesses work in tandem to control blood loss
during invasive dental procedures. Initial va-
soconstriction limits blood flow at the injury
site, allowing platelets to aggregate and form a
temporary plug. Platelet function is crucial in
this phase, especially in response to subendo-
thelial collagen exposure, which initiates ad-
hesion and subsequent clot formation [16]. In
patients undergoing oral surgery, medications
like anticoagulants and antiplatelet agents can
impair this process by affecting platelet func-
tion or the coagulation pathway. For instance,
a study comparing bleeding risks in patients
on platelet-altering medications versus con-
trols found no difference in blood loss in case
of minor procedures without stoping plate-
let-altering medications [17].

Antifibrinolytic agents like tranexamic acid
and epsilon aminocaproic acid are often em-
ployed in oral surgery to stabilize the fibrin
clot by inhibiting fibrinolysis, preventing ex-
cessive bleeding, especially in patients with
clotting disorders such as hemophilia and von
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Willebrand disease [18]. A study examining
tranexamic acid in anticoagulated patients
reported significantly reduced postoperative
bleeding, demonstrating the agent’s efficacy
in managing hemostasis in patients on antico-
agulation therapy [19].

The coagulation cascade is also fundamental
in achieving effective hemostasis during oral
surgery. This process involves a series of re-
actions that activate thrombin, which converts
fibrinogen into fibrin, creating a stable blood
clot. In patients with congenital bleeding dis-
orders, managing these mechanisms becomes
challenging. For example, von Willebrand
factor is essential for the initial adhesion of
platelets to the injured vessel wall and for the
stabilization of factor VIII [20]. Local hemo-
static agents such as gelatin sponges, colla-
gen, and fibrin sealants play a complementary
role in enhancing hemostasis by providing a
matrix for clot formation. These agents are
particularly effective in patients with altered
hemostasis, such as those on long-term an-
ticoagulation therapy. Studies confirm that
these agents help maintain localized control
of bleeding without requiring systemic thera-
py adjustments [21, 22].

In conclusion, the mechanisms of hemostasis
in oral surgery rely on an orchestrated balance
between vascular responses, platelet activity,
and the coagulation cascade. For patients with
compromised hemostatic function, the use of
antifibrinolytics, local hemostatic agents, and
preoperative planning tailored to their coagu-
lation status is essential to achieving safe and
effective blood loss control during surgery.

Preoperative Assessment and Risk Factors

Preoperative assessment and identification of
risk factors are essential for managing bleed-
ing in dentoalveolar surgery, especially in
patients with systemic conditions or those on
medications that affect hemostasis. A compre-
hensive preoperative evaluation begins with
a detailed history of the patient’s bleeding
tendencies, family history, and medication
use. Routine assessment, including coagula-
tion screening, can help identify high-risk pa-
tients, as shown in studies indicating that his-
tory alone, though valuable, may need to be
supplemented with targeted coagulation tests
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to catch asymptomatic bleeding disorders [23,
24]. Systemic conditions such as liver disease,
coagulation disorders, and the need for anti-
coagulation therapy significantly increase the
risk of bleeding. For example, a study on liver
transplant candidates undergoing extractions
showed that, despite comprehensive prepara-
tion, there was still a notable risk of postoper-
ative bleeding, underscoring the need for care-
ful planning and prophylactic measures [25].
The use of anticoagulant and antiplatelet med-
ications also complicates bleeding control in
oral surgery. Studies indicate that while many
anticoagulated patients can safely undergo ex-
tractions without modifying their medication
regimen, individual risk assessment is vital to
manage bleeding effectively [26].
Preoperative planning should involve mul-
tidisciplinary collaboration, especially for
patients with complex medical histories. In
high-risk cases, such as patients with hemo-
philia or severe liver disease, integrating he-
mostatic agents like tranexamic acid and local
measures can reduce bleeding risk, though
careful monitoring remains essential [27].
Additionally, guidelines by the Italian Society
for Thrombosis and Hemostasis advocate for
a structured approach to preoperative bleed-
ing assessment, advising individualized test-
ing and the judicious use of laboratory tests
to reduce preventable bleeding complications
[28].

Patient preparation may also involve lifestyle
modifications, such as encouraging smoking
cessation and addressing alcohol use, which
are known to influence perioperative out-
comes. Obesity, poor nutritional status, and
low exercise tolerance are additional factors
linked to increased surgical risks, highlighting
the importance of a comprehensive assess-
ment that accounts for lifestyle influences on
hemostasis [29].

Conventional Techniques
Control

for Bleeding

Conventional mechanical techniques, such as
gauze packing, sutures, and pressure applica-
tion, play a central role in achieving hemo-
stasis during dentoalveolar surgeries. Studies
have demonstrated that direct manual pres-
sure with gauze is highly effective for primary
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hemorrhage control, particularly when multi-
ple layers of gauze and a two-handed pressure
application are used, allowing for increased
compression over the bleeding site [30]. En-
hanced gauze options, such as HemCon Den-
tal Dressing (Tricol Biomedicl INC, made in
USA), have shown that hemostatic-embedded
gauze can reduce bleeding time significantly
and improve healing in patients on anticoag-
ulants compared to traditional pressure-only
gauze [31].

Similarly, elastic adhesive dressings applied
over gauze are practical and maintain hemo-
stasis in challenging areas, providing reliable
compression without compromising blood
flow [32].

In addition to gauze-based methods, sutures
are widely used to control bleeding by secur-
ing clots and stabilizing tissues, especially
useful in closing small vessels and managing
postoperative bleeding [33]. Modified ap-
proaches to packing, such as using aluminum
foil splints with gauze, help reduce trauma to
the mucosa, thus limiting postoperative bleed-
ing and related complications [34]. Moreover,
self-adhesive wraps and eclastic bandages
layered over gauze have demonstrated effec-
tiveness in maintaining necessary pressure,
controlling bleeding reliably without risking
distal tissue damage [35].

ITClamp

In the context of dental hemorrhage, mechani-
cal hemostasis devices such as hemoclips and
harmonic scalpels have been used to achieve
hemostasis [36]. Additionally, combining
gauze packing with pressure bandaging al-
lows for faster application times and more re-
liable bleeding control, especially in high-risk
emergency cases [37].

Absorbable gauze, such as oxidized cellulose
gauze, offers a practical alternative in cases
where suturing is challenging or the bleeding
source is difficult to reach. This type of gauze
provides prolonged hemostasis and minimal
risk of re-bleeding after surgery [38]. Elastic
adhesive bandages have also shown promise
in controlling hemorrhage effectively, partic-
ularly in non-compressible wounds, proving
valuable for immediate application in trauma
settings [32].
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Systemic Conditions and Medications Af-
fecting Hemostasis

Systemic conditions and medications can pro-
foundly impact hemostasis during dentoalve-
olar surgery, presenting unique challenges in
managing bleeding risks. Conditions such as
liver disease and coagulopathies disrupt nat-
ural clotting mechanisms, often necessitating
specialized interventions. For instance, liver
disease impairs the synthesis of clotting fac-
tors, heightening bleeding risks in oral surger-
ies [39]. In Crohn’s disease can increase the
risk of thromboembolic events, and patients
may also experience bleeding if they are on
certain medications or have active disease
[40]. Patients on anticoagulants, including
direct oral anticoagulants (DOACs) and war-
farin, pose additional risks. The anticoagulant
effect complicates clotting and can lead to
significant bleeding in the surgical site unless
carefully managed with localized hemostatic
agents [41]. In high-risk cases, tranexamic
acid mouthwashes have proven effective, re-
ducing bleeding episodes in patients without
requiring systemic anticoagulant adjustments
[42]. Moreover, antifibrinolytic agents like
tranexamic acid help stabilize clots in antico-
agulated patients, enhancing hemostasis with-
out compromising anticoagulant therapy [43].
Medications that affect hemostasis, such as
aspirin and nonsteroidal anti-inflammatory
drugs (NSAIDs), further complicate surgi-
cal hemostasis. These drugs inhibit platelet
function and can exacerbate bleeding risks,
particularly in elderly patients who are more
likely to be on multiple medications affecting
coagulation [44]. Similarly, heparin-induced
thrombocytopenia (HIT) presents a unique
risk profile, and can sometimes be associated
with bleeding, especially if the patient is on
heparin and the condition is not recognized
and managed promptly, the primary concern
is thrombosis [45]. Topical hemostatic agents,
such as HemCon Dental Dressing, have been
developed to address these systemic challeng-
es by providing immediate, localized control
of bleeding. Studies show that these agents
significantly reduce bleeding time and im-
prove healing outcomes in patients on anti-
coagulant therapy [46]. Additional systemic
hemostatic agents, such as aminocaproic acid
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and aprotinin, have shown mixed efficacy in
surgical settings, demonstrating benefits in re-
ducing transfusion requirements yet present-
ing thromboembolic risks that require careful
patient selection [45].

Preoperative Planning and Patient Prepa-
ration

Effective preoperative planning and patient
preparation are vital for successful outcomes
in dentoalveolar surgery. Preoperative assess-
ments, which include evaluating the patient’s
physical and psychological readiness, can sig-
nificantly reduce postoperative complications.
Studies on “prehabilitation” have shown that
optimizing patients’ nutrition, physical condi-
tion, and mental preparedness before surgery
enhances recovery and shortens hospital stays
[47]. Comprehensive preoperative education
also empowers patients and their families, re-
ducing anxiety and improving postoperative
compliance, ultimately leading to better out-
comes [48].

High-risk patients, such as those with ad-
vanced liver disease or those requiring anti-
coagulation, benefit from specialized preop-
erative planning that includes tailored risk
assessments and collaboration with multidis-
ciplinary teams. For example, virtual surgical
planning has been shown to improve accura-
cy and safety in complex cases, particularly
in implant surgeries, by allowing for precise
preoperative visualization [49]. Furthermore,
studies highlight the importance of advance
care planning (ACP) for high-risk patients,
as these discussions improve postoperative
outcomes and support patient-centered deci-
sion-making [50]. Overall, a well-coordinat-
ed preoperative plan that includes physical,
psychological, and procedural preparation is
essential for enhancing surgical outcomes in
diverse patient populations.

Pharmacological Agents for Hemostasis

Topical Hemostatic Agents: Gelatin Sponges,
Oxidized Cellulose, and Thrombin

Recent advancements underscore the efficacy
of topical hemostatic agents such as gelatin
sponges, oxidized cellulose, and thrombin for
achieving reliable hemostasis across various
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surgical settings. Gelatin sponges combined
with thrombin, for instance, have demonstrat-
ed impressive outcomes in reducing time to
hemostasis. A study in a porcine liver model
highlighted that this combination, especially
with recombinant thrombin, controlled bleed-
ing significantly faster than oxidized cellulose
alone, which is particularly beneficial in cases
with high initial bleeding rates [S1]. Similarly,
oxidized cellulose sponges have been devel-
oped to include antimicrobial properties, of-
fering both bleeding control and infection pre-
vention. These sponges are bioabsorbable and
were shown to manage bleeding effectively in
a murine liver model while also minimizing
infection risk, making them ideal for trauma
settings [52].

The development of TEMPO-oxidized cel-
lulose nanofibers combined with gelatin and
thrombin has introduced a novel biocompos-
ite sponge that further enhances hemostasis.
This innovative sponge improves blood coag-
ulation and reduces blood loss in liver hem-
orrhage models, offering a cost-effective and
efficient solution for rapid bleeding control
[53]. Gelatin-thrombin matrix sealants, com-
monly used in neurosurgery, provide effective
hemostasis for delicate tissues while avoiding
excessive inflammation or compression on
surrounding tissues. This method has been
particularly well-documented in both cranial
and spinal surgeries, underscoring its versa-
tility and safety in complex surgical environ-
ments [54].

Chitosan-gelatin-oxidized cellulose sponges
represent another advancement, combining
bioabsorbable materials to enhance blood
absorption and clotting ability. These spong-
es have demonstrated significant efficacy in
hepatic trauma models, highlighting their val-
ue for surgical bleeding control in high-risk
environments [55]. Additionally, a two-layer
gelatin sheet has shown superior hemostatic
control in splenic models when compared to
traditional hemostats. This material rapidly
absorbs blood and activates clotting compo-
nents directly at the bleeding site while min-
imizing inflammation, proving beneficial in
surgeries where inflammation control is cru-
cial [56].

Fibrocaps, a dry-powder fibrin sealant con-
taining thrombin and fibrinogen, has shown
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high efficacy in reducing time to hemostasis
across vascular and hepatic procedures, par-
ticularly for patients on anticoagulant thera-
py. This sealant offers a versatile option for
controlling bleeding in a variety of surgical
contexts [57]. In neurosurgical settings, cus-
tomized GelFoam wafers have been highly
effective for achieving hemostasis in brain
surgeries. Easily prepared and adapted for
specific surgical needs, these wafers provide
reliable bleeding control with minimal com-
plications, making them a practical choice for
neurosurgeons [58].

Antifibrinolytic Agents (e.g., Tranexamic
Acid) in Dentoalveolar Surgery

Recent studies demonstrate that tranexam-
ic acid (TXA) is an effective antifibrinolytic
agent for bleeding control in dentoalveolar
surgeries, especially among patients on an-
ticoagulants. The EXTRACT-NOAC trial
explored the use of a 10% TXA mouthwash
for patients on non-vitamin K oral anticoag-
ulants undergoing dental extractions. Results
indicated that while TXA did not significant-
ly reduce immediate post-extraction bleeding
compared to placebo, it was associated with
fewer delayed bleeding events and reduced
unplanned medical contacts, underscoring its
value in managing postoperative complica-
tions for patients on anticoagulants [59]. In a
systematic review and meta-analysis focusing
on anticoagulated patients, local TXA appli-
cation effectively minimized postoperative
bleeding risk in minor oral surgeries. This
approach compared favorably against other
hemostatic agents and showed no increase in
thromboembolic events, highlighting TXA’s
safety and efficacy when applied topically
[60].

Further supporting TXA’s application in den-
tal settings, a study found that gauze soaked
in 4.8% TXA significantly reduced bleeding
times in anticoagulated patients following ex-
tractions. This intervention was particularly
effective in reducing immediate bleeding in
surgery room or office, proving beneficial in
patients who cannot safely pause anticoagu-
lation therapy [61]. Another study confirmed
these results, showing that topical TXA pro-
vides reliable hemostasis without impacting
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the continuation of anticoagulant medication
in complex cases [62]. The mounting evi-
dence for TXA’s safety and efficacy in manag-
ing intraoperative and postoperative bleeding
in dental procedures has strengthened its role
as a reliable hemostatic agent.

Overview of Local and Systemic Hemostat-
ic Drugs

Local and systemic hemostatic agents play a
crucial role in managing bleeding during den-
tal and oral surgeries. Local agents, such as
gelatin sponges, oxidized cellulose, and chi-
tosan-based dressings, provide effective he-
mostasis by forming barriers at the bleeding
site and enhancing clot stability. For instance,
gelatin-thrombin  combinations and chi-
tosan-derived dressings have shown high effi-
cacy in reducing bleeding time and promoting
wound healing in dental patients, even those
on anticoagulation therapy [63]. Oxidized cel-
lulose materials, commonly used in various
surgeries, are effective due to their absorbable
nature and antibacterial properties, making
them particularly valuable in contaminated
surgical fields [52]. Systemically, antifibrino-
lytic drugs such as tranexamic acid are used to
control bleeding in patients undergoing high-
risk surgeries or those with bleeding disorders
by stabilizing clots and minimizing blood loss
[64]. Both local and systemic agents provide
tailored hemostatic support, allowing for safe
and effective management of bleeding across
diverse surgical contexts.

Advanced Hemostatic Techniques

Hemostatic Products: Fibrin Sealants, Colla-
gen-based Agents

Advanced hemostatic techniques using fi-
brin sealants and collagen-based agents have
become essential tools in modern surgery,
providing efficient bleeding control and pro-
moting tissue repair in complex procedures.
Fibrin sealants, such as TachoSil, have been
highly effective in surgeries involving high-
risk bleeding areas, like the liver and cranial
regions. In a multicenter trial on liver resec-
tion patients, TachoSil achieved hemostasis
significantly faster than oxidized regenerated
cellulose, reducing both intraoperative and
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postoperative blood loss [65]. Another study
in cranial surgery demonstrated TachoSil’s
efficacy in managing bleeding from cerebral
venous sinuses, a challenging area due to the
risk of venous sinus tears. The study reported
that TachoSil, applied as a tissue-glue-coated
collagen sponge, achieved hemostasis within
four minutes, highlighting its utility in neuro-
surgical settings [66].

Collagen-based hemostatic agents also offer
promising results, especially in applications
requiring absorbable materials that facilitate
wound healing. Recent innovations, such as
the bio-inspired V-3D-Ag-col, a “cotton-like”
collagen-chitin biomaterial, have shown im-
proved platelet adhesion and clot formation,
proving particularly effective in trauma and
wound management. This material not only
controls bleeding but also promotes cellular
growth, supporting tissue repair [67]. The
newly developed sFilm-FS, a fibrin sealant
co-polymeric film, has further demonstrated
its capability in reducing blood loss in liver
and spleen models, showing comparable ef-
fectiveness to leading hemostatic agents such
as EVARREST while being biodegradable
and safe for human application [68].

A systematic review on the efficacy of fi-
brin-based agents in controlling blood loss
during liver surgeries highlighted that these
agents, including fibrin glues and patches, were
particularly effective in patients with coagula-
tion deficiencies or extensive resection areas.
They demonstrated significant reductions in
postoperative complications and transfusion
requirements, reinforcing their value in he-
patic and other high-blood-loss surgeries [69].
Furthermore, the combination of fibrin seal-
ants with other materials, such as polyglycolic
acid, has been explored in liver and soft tis-
sue surgeries. A randomized controlled study
comparing a fibrin-collagen composite with
polyglycolic acid found that this combination
minimized biliary leakage and other compli-
cations, thus improving recovery outcomes in
liver resections [70]. The growing body of ev-
idence underscores the effectiveness of fibrin
sealants and collagen-based agents in manag-
ing surgical bleeding, enhancing hemostasis,
and supporting tissue healing. These agents
provide tailored hemostatic solutions for var-
ious surgical challenges, improving patient
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outcomes by minimizing blood loss and re-
ducing recovery times.

Emerging Materials and Technologies for
Bleeding Control

Emerging materials and technologies for
bleeding control have introduced highly ef-
fective solutions in surgical and trauma set-
tings. For instance, engineered nanoclay
composites like kaolinite-based nanostruc-
tures are gaining traction for their rapid ac-
tivation of coagulation cascades, achieving
hemostasis effectively in both battlefield and
civilian trauma scenarios [71]. Similarly, chi-
tosan-based biomaterials are being developed
for their antibacterial, biodegradable, and he-
mostatic properties, making them valuable in
high-risk bleeding contexts. These chitosan
composites have demonstrated significant ef-
ficacy in wound healing, clot formation, and
infection prevention in surgical and trauma
applications [72].

Advanced bioadhesive technologies, such as
short peptide nanofiber biomaterials, offer
new ways to control bleeding on complex
surfaces like gastrointestinal and mucosal
wounds. These nanofibers provide robust and
localized hemostasis, enabling safer and fast-
er bleeding control even in challenging areas
[73]. Additionally, epinephrine-entrapped
chitosan nanoparticles layered with gelatin
nanofibers have shown promising results in
controlling hemorrhage by enhancing platelet
aggregation, making them effective in both
minor and extensive bleeding cases [74]. Hy-
drogel-based materials also represent a signif-
icant advancement, especially in trauma care.
These hydrogels, composed of natural poly-
saccharides and proteins, offer biocompatibil-
ity and tunable mechanical properties that aid
in rapid clot formation, wound healing, and
infection control. Studies confirm that these
hydrogels can be injected directly into bleed-
ing sites, forming strong and flexible barri-
ers that promote coagulation and accelerate
recovery [75]. These emerging biomaterials
reflect a new generation of hemostatic agents
that enhance control of bleeding and offer ad-
ditional wound-healing benefits, significantly
advancing bleeding management in both sur-
gical and emergency care contexts.
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Table 1. Summry of Methods of Bleeding CFontrol
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Category Method Description Key Benefits Common Uses
L Effective
Application of v
. . for primary Dentoalveolar
Conventional . multiple layers of . .
. Gauze Packing . hemorrhage surgeries, minor
Techniques gauze with manual .
control, easy to bleeding.
pressure.
apply.
Useful for
. managin, Closing surgical
Securing clots and g SIng surg
L o postoperative incisions,
Sutures stabilizing tissues by . . .
. bleeding, provides = managing small
closing small vessels. .
long-term vessel bleeding.
hemostasis.
. Quick and Immediate
Direct manual .
Pressure . effective, can be hemorrhage
. pressure with gauze .
Application . used in emergency  control, trauma
or elastic bandages. . ;
settings. settings.
. Faster h tasi
Hemostatic- aster iemostasts, Dentoalveolar
Enhanced Gauze improved healing . .
embedded gauze to . . surgeries, patients
(e.g., HemCon) . in anticoagulated .
reduce bleeding time. . on anticoagulants.
patients.
Reliable
. . Applied over compression Challenging areas
Elastic Adhesive pp ver p EINg areas,
Dressines gauze to maintain without non-compressible
& compression. compromising wounds.
blood flow.
Effective for . .
. Absorbable sponges v Various surgical
Pharmacological . moderate . . .
Gelatin Sponges that promote clot . settings, including
Agents . bleeding,
formation. dental and trauma.
absorbable.
. Antibacterial
Absorbable material Ii; z:;tieersla
Oxidized that forms a physical properties, Trauma, surgical
. effective in
Cellulose barrier and promotes . wounds.
clottin contaminated
& fields.
Enzyme that converts Rapid hemostasis,
. fibrinogen to fibrin, effective in Liver surgeries,
Thrombin . . . . .
promoting clot high-bleeding cranial surgeries.
formation. scenarios.
Reduces
. U . postoperative Dentoalveolar
Tranexamic Antifibrinolytic agent . . .
. o bleeding, safe for surgeries, minor
Acid that stabilizes clots. .
anticoagulated oral procedures.
patients.
Advanced Biologic adhesives Eﬁ”s:ctwe in hlgh- . '
. _ that promote clot risk bleeding Liver resections,
Hemostatic Fibrin Sealants . . . .
. formation and tissue areas, reduces cranial surgeries.
Techniques .
adhesion. blood loss.
Absorbable materials .
Biodegradable .
Collagen-Based that promote clot todeg ’ Liver and soft
. . promotes wound . .
Agents formation and tissue . tissue surgeries.
healing.

repair.

Continued on the next page
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Continue of Table 1. Summry of Methods of Bleeding CFontrol

Chitosan-Based
Dressings

Antibacterial,
biodegradable
materials that
enhance clot
formation.

Effective in
trauma and wound
management,
promotes healing.

Trauma, surgical
wounds.

Laser-Assisted

Diode Lasers

Use of laser energy
to coagulate small

Precise, reduces
tissue damage,
effective in

Oral surgeries,

Methods vessels and achieve . tonsillectomy.
. anticoagulated
hemostasis. .
patients.
Effective in
Laser energy that patients with

Erbium Lasers

coagulates tissue and
promotes hemostasis.

compromised
clotting abilities,

Tooth extractions,

intraoral excisions.

reduces bleeding.

Laser energy

that minimizes Reduces bleeding, .

. . Biopsies of oral

intraoperative allows for clearer .

CO2 Lasers . . .. mucosal lesions,

bleeding and visualization and . .
. . . intraoral surgeries.
1IMproves faster intervention.

visualization.

Laser-assisted Bleeding Control Methods

Laser-assisted methods have demonstrated
substantial efficacy in bleeding control during
various surgical procedures, especially for
patients with compromised hemostasis. For
instance, diode lasers have shown promise
in oral surgeries, particularly in managing
patients on anticoagulants. A study on anti-
coagulated rats undergoing oral soft tissue
surgery reported complete hemostasis when a
diode laser was used, offering an alternative
to modifying anticoagulation therapy prior to
surgery [22]. Another study exploring intraop-
erative bleeding control found that a 970 nm
diode laser at optimized power settings could
effectively coagulate small vessels without
causing surrounding tissue damage, which
is particularly valuable in tonsillectomy and
other delicate procedures [76]. For dental
implant surgeries, high-power diode lasers
have also proven beneficial, reducing surgi-
cal time and minimizing bleeding compared
to conventional scalpel methods. This reduc-
tion in bleeding during and after surgery helps
improve patient comfort and decrease the
need for postoperative interventions [77]. In
patients with thrombocytopenia undergoing

tooth extractions, the use of erbium lasers was
associated with reduced bleeding times and
faster healing, suggesting that erbium lasers
are well-suited for patients with compromised
clotting abilities [78].

Lasers also offer advantages in intraoral ex-
cisions, providing better control of intraop-
erative bleeding and reducing the need for
electrocautery. In a randomized trial, CO2
lasers were particularly effective in minimiz-
ing bleeding during biopsies of oral mucosal
lesions, allowing for clearer visualization and
faster intervention [79]. Overall, laser-assisted
bleeding control methods continue to evolve,
offering precision, reduced intraoperative
bleeding, and enhanced healing, making them
essential tools for managing bleeding in both
routine and high-risk surgical procedures.

Conclusion

In conclusion, advancements in local bleed-
ing control are transforming surgical and den-
tal care, providing clinicians with more pre-
cise and effective tools to manage blood loss.
Novel local bleeding control products, such
as synthetic biomaterials like PTFE strips and
resorbable agents like PuraStat®, are proving
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essential in high-risk surgeries by promot-
ing rapid hemostasis without adverse effects.
Table-1 summarised methods of bleeding
control in dental procedures. Personalized
approaches, enhanced by genetic profiling
and point-of-care viscoelastic assays, further
support tailored local bleeding control based
on individual coagulation profiles, reducing
reliance on generalized treatments and im-
proving patient outcomes. In oral surgery, the
use of agents like calcium sulfate and targeted
applications of tranexamic acid demonstrates
the ongoing effectiveness of local bleeding
control, especially for anticoagulated patients.
By achieving safe, localized hemostasis, these
methods prevent excessive blood loss and re-
duce postoperative complications. The future

Rahmani F, et al.

of bleeding management lies in refining local
bleeding control techniques to cater to specif-
ic surgical and patient needs, especially for
populations with unique bleeding challenges,
such as those with coagulopathies, pediatric,
and geriatric patients. Continued research will
further establish best practices, ensuring that
local bleeding control methods deliver opti-
mal safety, efficacy, and patient satisfaction
across diverse medical and dental applica-
tions.

Conflict of Interest

The authors have no competing interests
to declare that are relevant to the content of
this article.

References

1. Broekema FI, van Minnen B, Jansma J, Bos
RR. Risk of bleeding after dentoalveolar
surgery in patients taking anticoagulants.
British Journal of Oral and Maxillofacial
Surgery. 2014;52(3):e15-€9.

2. Rech B, Tenério J, Franco J, Medina J,
Gallottini M, Pérez-Sayans M, Ortega
K. Risk of bleeding during oral surgery in
patients with liver cirrhosis: A systematic
review. Journal of the American Dental
Association. 2021;152(1):46-54.

3. van Dijk WE, van Es RJ, Correa ME,
Schutgens RE, van Galen KP. Dentoalveolar
procedures in immune thrombocytopenia;
systematic review and an institutional
guideline. TH Open. 2021;5(04):e489-¢502.

4. Miziara LNB, Sendyk WR, Ortega KL,
Gallottini M, Sendyk DI, Martins F, et al.
Risk of bleeding during implant surgery in
patients taking antithrombotics: a systematic
review. Seminars in Thrombosis and
Hemostasis. 2021;47(6):702-708.

5. Cetira Filho EL, Franco JMPL, Ribeiro
TR, de Barros Silva PG, Costa FWG. Does
platelet-rich fibrin prevent hemorrhagic
complications after dental extractions in
patients using oral anticoagulant therapy?
Journal of Oral and Maxillofacial Surgery.
2021;79(11):2215-26.

6. Dawoud BE, Kent S, Tabbenor O, George
P, Dhanda J. Dental implants and risk of
bleeding in patients on oral anticoagulants:
a systematic review and meta-analysis.

10.

11.

12.

International Journal of Implant Dentistry.
2021;7:1-8.

AlSheef M, Gray J, AlShammari A. Risk
of postoperative bleeding following dental
extractions in patients on antithrombotic
treatment. The Saudi Dental Journal.
2021;33(7):511-7.

Bajkin BV, Wahl MJ, Miller CS. Dental
implant surgery and risk of bleeding in
patients on antithrombotic medications: A
review of the literature. Oral surgery, oral
medicine, oral pathology and oral radiology.
2020;130(5):522-32.

Federici a, Sacco a, Stabile a, Carpenedo

a, Zingaro a, Mannucci a. Optimising local
therapy during oral surgery in patients with
von Willebrand disease: effective results
from a retrospective analysis of 63 cases.
Haemophilia. 2000;6(2):71-7.

Ward BB, Weideman EM. Long-term
postoperative bleeding after dentoalveolar
surgery in the pretransplant liver failure
patient. Journal of oral and maxillofacial
surgery. 2006;64(10):1469-74.

Katsumi Y, Tanaka R, Hayashi T, Koga

T, Takagi R, Ohshima H. Variation in
arterial supply to the floor of the mouth
and assessment of relative hemorrhage risk
in implant surgery. Clinical Oral Implants
Research. 2013;24(4):434-40.

Czembirek C, Poeschl WP, Eder-Czembirek
C, Fischer MB, Perisanidis C, Jesch P et al.
Causes and timing of delayed bleeding after

GM1J.2024;13:e3686
WWW.gmj.ir

11



Rahmani F, et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

oral surgery. Clinical oral investigations.
2014;18:1655-61.

Jensen PS. Hemorrhage after oral surgery:
an analysis of 103 cases. Oral Surgery, Oral
Medicine, Oral Pathology. 1974;37(1):2-16.
Lozano A, Pérez M, Esteve C. Dental
management in patients with hemostasis
alteration. Journal of Clinical and
Experimental Dentistry. 2011;3:120-6.
doi:10.4317/JCED.3.E120.

Reich W, Kriwalsky MS, Wolf HH, Schubert
J. Bleeding complications after oral

surgery in outpatients with compromised
haemostasis: incidence and management.
Oral and maxillofacial surgery. 2009;13:73-7.
Israels S, Schwetz N, Boyar R, McNicol

A. Bleeding disorders: characterization,
dental considerations and management.
Journal of the Canadian Dental Association.
2006;72(9):827.

Partridge CG, Campbell J. The effect of
platelet-altering medications on bleeding
from minor oral surgery. Journal of Oral and
Maxillofacial Surgery. 2004;62:33.

van Galen KP, Engelen ET, Mauser-
Bunschoten EP, van Es RJ, Schutgens RE.
Antifibrinolytic therapy for preventing oral
bleeding in patients with haemophilia or
Von Willebrand disease undergoing minor
oral surgery or dental extractions. Cochrane
Database of Systematic Reviews. 2019; (4):
CDO011385.

Bajkin BV, Popovic SL, Selakovic SD.
Randomized, prospective trial comparing
bridging therapy using low-molecular-
weight heparin with maintenance of oral
anticoagulation during extraction of teeth.
Journal of oral and maxillofacial surgery.
2009;67(5):990-5.

Pulicari F, Pellegrini M, Scribante A, Kuhn
E, Spadari F. Pathological Background

and Clinical Procedures in Oral Surgery
Haemostasis Disorders: A Narrative Review.
Applied Sciences. 2023;13(4):2076.

Mp SK. Local hemostatic agents in the
management of bleeding in oral surgery.
Asian J Pharm Clin Res. 2016;9(3):35-41.
Campos FHAO, Ferreira LB, Romano MM,
Moreira MS, Eduardo CdP, Ramalho KM.
Immediate laser-induced hemostasis in
anticoagulated rats subjected to oral soft
tissue surgery: a double-blind study. Brazilian
Oral Research. 2018;32:e56.

Rapaport SI. Preoperative hemostatic
evaluation: which tests, if any? Blood.
1983;61(2):229-31.

Best Practices in Managing Local Bleeding in Dentoalveolar Surgery

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Lizbeth DVT, Oscar CM. Preoperative
Bleeding Risk Assessment. International
Journal of Medical Science and Clinical
Research Studies. 2023;3(05):940-2.
Helenius-Hietala J, Aberg F, Meurman JH,
Nordin A, Isoniemi H. Oral surgery in liver
transplant candidates: a retrospective study
on delayed bleeding and other complications.
Oral surgery, oral medicine, oral pathology
and oral radiology. 2016;121(5):490-5.
Bajkin BV, Vujkov SB, Milekic BR,
Vuckovic BA. Risk factors for bleeding
after oral surgery in patients who continued
using oral anticoagulant therapy. The
Journal of the American Dental Association.
2015;146(6):375-81.

Wilson RD. Preoperative diagnosis and
management of inherited bleeding disorders
in female adolescents and adults. Canadian
Journal of Surgery. 2023;66(3):E246.
Cosmi B, Alatri A, Cattaneco M, Gresele P,
Marietta M, Rodeghiero F et al. Assessment
of the risk of bleeding in patients undergoing
surgery or invasive procedures: Guidelines
of the Italian Society for Haemostasis and
Thrombosis (SISET). Thrombosis research.
2009;124(5):e6-¢12.

Cohn SL. Preoperative Evaluation

for Noncardiac Surgery (Japanese

Version). Annals of internal medicine.
2016;165(11):JITC81-JITC96.

Charlton NP, Solberg R, Rizer J, Singletary
E, Woods WA. Pressure methods for primary
hemorrhage control: a randomized crossover
trial. International Journal of First Aid
Education. 2019;2(1):19-27.

Kale TP, Singh AK, Kotrashetti S, Kapoor
A. Effectiveness of Hemcon dental dressing
versus conventional method of haemostasis
in 40 patients on oral antiplatelet drugs.
Sultan Qaboos University Medical Journal.
2012;12(3):330.

Naimer SA, Chemla F. Elastic adhesive
dressing treatment of bleeding wounds in
trauma victims. The American journal of
emergency medicine. 2000;18(7):816-9.
Scott-Conner CE, Chassin JL. Control of
Bleeding. Chassin's Operative Strategy

in General Surgery: An Expositive Atlas
Springer; 2013.

Dutta S, Mukherjee A, Saha J, Biswas

G, Haldar D, Sen I, Sinha R. Modified
technique of anterior nasal packing: a
comparative study report. Indian Journal of
Otolaryngology and Head & Neck Surgery.
2012;64:341-5.

12

GM1J.2024;13:e3686
WWW.gmj.ir



Best Practices in Managing Local Bleeding in Dentoalveolar Surgery

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Naimer SA, Anat N, Katif G, Team R.
Evaluation of techniques for treating the
bleeding wound. Injury. 2004;35(10):974-9.
McKee JL, Kirkpatrick AW, Bennett BL,
Jenkins DA, Logsetty S, Holcomb JB.
Worldwide Case Reports Using the iTClamp
for External Hemorrhage Control. Journal of
special operations medicine: a peer reviewed
journal for SOF medical professionals.
2018;18(3):39-44.

John AES, Wang X, Lim EB, Chien D, Stern
SA, White NJ. Effects of rapid wound sealing
on survival and blood loss in a swine model
of lethal junctional arterial hemorrhage.
Journal of Trauma and Acute Care Surgery.
2015;79(2):256-62.

Studdiford W. Absorbable (oxidized)

gauze as a hemostatic agent in gynecologic
surgery. American Journal of Obstetrics and
Gynecology. 1946;52(3):495-9.

Hvas A-M, Larsen JB, Pasalic L, et al.
Thrombosis and hemostasis in surgery.
Seminars in Thrombosis and Hemostasis:
Thieme Medical Publishers ; 2017.
Chiarantini E, Valanzano R, Liotta AA,
Cellai AP, Ilari I, Prisco D et al. Persistence
of hemostatic alterations in patients affected
by Crohn's disease after bowel surgery.
Thrombosis research. 1997;87(6):539-46.
Manoj Agarwal M, Sankalp Mittal M,
Sharmistha Vijay M, Pooja Yadav M,
Panwar VR, Gupta N. Management of the
Dental Patient on Anticogulant Medication.
The New York state dental journal. 2014;
80(4):29-32.

Nuvvula S, Gaddam KR, Kamatham R.
Efficacy of tranexamic acid mouthwash

as an alternative for factor replacement in
gingival bleeding during dental scaling in
cases of hemophilia: a randomized clinical
trial. Contemporary clinical dentistry.
2014;5(1):49-53.

Ambrogio RI, Levine MH. Tranexamic

acid as a hemostatic adjunct in dentistry.
Compendium. 2018;39(6):392-401.

Muskett A, W Henry Barber V, Lineaweaver
WC. The plastic surgeon's guide to drugs
affecting hemostasis. Annals of plastic
surgery. 2005;54(5):570-6.

Erstad BL. What is the evidence for using
hemostatic agents in surgery? Haemostasis in
Spine Surgery. 2005:28-33.

Malmquist JP, Clemens SC, Oien HJ, Wilson
SL. Hemostasis of oral surgery wounds with
the HemCon Dental Dressing. Journal of Oral
and Maxillofacial Surgery. 2008;66(6):1177-

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Rahmani F, et al.

83.

Levett DZ, Edwards M, Grocott M, Mythen
M. Preparing the patient for surgery to
improve outcomes. Best practice & research
Clinical anaesthesiology. 2016;30(2):145-57.
Burch J, Balfour A. Preoperative patient
education. Enhanced Recovery After
Surgery: A Complete Guide to Optimizing
Outcomes. 2020:37-49.

Zhu H, Zhang L, Cai Z, Shan X. Dental
Implant Rehabilitation After Jaw
Reconstruction Assisted by Virtual Surgical
Planning. International Journal of Oral &
Maxillofacial Implants. 2019;34(5):1223.
Kalbfell E, Kata A, Buffington AS, Marka N,
Brasel KJ, Mosenthal AC et al. Frequency
of preoperative advance care planning for
older adults undergoing high-risk surgery: a
secondary analysis of a randomized clinical
trial. JAMA surgery. 2021;156(7):¢211521-e.
Slezak P, Keibl C, Labahn D, Schmidbauer
A, Genyk Y, Gulle H. A comparative efficacy
evaluation of recombinant topical thrombin
(RECOTHROM®) with a gelatin sponge
carrier versus topical oxidized regenerated
cellulose (TABOTAMP®/SURGICEL®) in
a porcine liver bleeding model. Journal of
Investigative Surgery. 2021;34(8):862-8.

Li S, Wu X, Bai N, Ni J, Liu X, Mao W et
al. Fabricating oxidized cellulose sponge
for hemorrhage control and wound healing.
ACS Biomaterials Science & Engineering.
2023;9(11):6398-408.

Ibne Mahbub MS, Sultana T, Gwon J-G,
Lee B-T. Fabrication of thrombin loaded
TEMPO-oxidized cellulose nanofiber-gelatin
sponges and their hemostatic behavior in

rat liver hemorrhage model. Journal of
Biomaterials Science, Polymer Edition.
2022;33(4):499-516.

Khanna P, Mahajan C, Gupta P, Banik S,
Ray BR, Rath GP. Use of gelatin-thrombin
matrix haemostatic sealant in neurosurgery:
Anaesthetic implications and review of
literature. Journal of Neuroanaesthesiology
and Critical Care. 2015;2(01):051-4.
Ranjbar J, Koosha M, Chi H, Ghasemi

A, Zare F, Abdollahifar MA et al. Novel
chitosan/gelatin/oxidized cellulose sponges
as absorbable hemostatic agents. Cellulose.
2021;28:3663-75.

Takagi T, Tsujimoto H, Torii H, Ozamoto Y,
Hagiwara A. Two-layer sheet of gelatin: A
new topical hemostatic agent. Asian journal
of surgery. 2018;41(2):124-30.

Bochicchio GV, Gupta N, Porte RJ,

GM1J.2024;13:e3686

WWW.gmj.ir

13



Rahmani F, et al.

58.

59.

60.

61.

62.

63.

64.

Renkens KL, Pattyn P, Topal B et al. The
FINISH-3 trial: a phase 3, international,
randomized, single-blind, controlled trial of
topical fibrocaps in intraoperative surgical
hemostasis. Journal of the American College
of Surgeons. 2015;220(1):70-81.

Prabhu S, Prabhu S. Bespoke gelfoam
wafers: A practical and inexpensive
alternative to oxycel for hemostasis during
neurosurgery. Asian journal of neurosurgery.
2019;14(02):483-6.

Ockerman A, Vanhaverbeke M, Miclotte

I, Belmans A, Vanassche T, Politis C,
Jacobs R, Verhamme P. Tranexamic acid

to reduce bleeding after dental extraction

in patients treated with non-vitamin K oral
anticoagulants: design and rationale of the
EXTRACT-NOAC trial. British Journal of
Oral and Maxillofacial Surgery. 2019 Dec
1;57(10):1107-12.

de Vasconcellos SJdA, de Santana Santos

T, Reinheimer DM, Faria-e-Silva AL,

de Melo MdFB, Martins-Filho PRS.
Topical application of tranexamic acid in
anticoagulated patients undergoing minor
oral surgery: A systematic review and
meta-analysis of randomized clinical trials.
Journal of Cranio-Maxillofacial Surgery.
2017;45(1):20-6.

Soares ECS, Costa FWG, Bezerra TP,
Nogueira CBP, de Barros Silva PG, Batista
SHB et al. Postoperative hemostatic
efficacy of gauze soaked in tranexamic acid,
fibrin sponge, and dry gauze compression
following dental extractions in anticoagulated
patients with cardiovascular disease: a
prospective, randomized study. Oral and
maxillofacial surgery. 2015;19:209-16.
Queiroz SIML, Silvestre VD, Soares RM,
Campos GBP, Germano AR, da Silva JSP.
Tranexamic acid as a local hemostasis
method after dental extraction in patients
on warfarin: a randomized controlled
clinical study. Clinical oral investigations.
2018;22:2281-9.

Pippi R, Santoro M, Cafolla A. The use of
a chitosan-derived hemostatic agent for
postextraction bleeding control in patients
on antiplatelet treatment. Journal of Oral and
Maxillofacial Surgery. 2017;75(6):1118-23.
Beverly A, Ong G, Kimber C, Sandercock
J, Doree C, Welton NJ et al. Drugs to
reduce bleeding and transfusion in major
open vascular or endovascular surgery:

a systematic review and network meta-
analysis. Cochrane Database of Systematic

? Best Practices in Managing Local Bleeding in Dentoalveolar Surgery

65.

66.

67.

68.

69.

70.

71.

72.

73.

Reviews. 2023; (2):CD013649.

Genyk Y, Kato T, Pomposelli JJ, Wright

Jr KJ, Sher LS, Tetens V, Chapman WC.
Fibrin sealant patch (TachoSil) vs oxidized
regenerated cellulose patch (Surgicel
Original) for the secondary treatment of
local bleeding in patients undergoing hepatic
resection: a randomized controlled trial.
Journal of the American College of Surgeons.
2016;222(3):261-8.

Gazzeri R, Galarza M, Fiore C, Callovini G,
Alfieri A. Use of tissue-glue—coated collagen
sponge (TachoSil) to repair minor cerebral
dural venous sinus lacerations. Operative
Neurosurgery. 2015;11(1):32-6.

Zheng C, Liu X, Luo X, Zheng M, Wang X,
Dan W, Jiang H. Development of a novel bio-
inspired “cotton-like” collagen aggregate/
chitin based biomaterial with a biomimetic
3D microstructure for efficient hemostasis
and tissue repair. Journal of Materials
Chemistry B. 2019;7(46):7338-50.

Ramot Y, Steiner M, Lavie Y, Ezov N,

Laub O, Cohen E et al. Safety and efficacy
of sFilm-FS, a novel biodegradable fibrin
sealant, in Gottingen minipigs. Journal of
toxicologic pathology. 2021;34(4):319-30.
Malik AK, Amer AO, Tingle SJ, Thompson
ER, White SA, Manas DM, Wilson C.
Fibrin-based haemostatic agents for
reducing blood loss in adult liver resection.
Cochrane Database of Systematic Reviews.
2023;(8):CD010872.

Kobayashi S, Takeda Y, Nakahira S, Tsujie
M, Shimizu J, Miyamoto A et al. Fibrin
sealant with polyglycolic acid felt vs
fibrinogen-based collagen fleece at the liver
cut surface for prevention of postoperative
bile leakage and hemorrhage: a prospective,
randomized, controlled study. Journal

of the American College of Surgeons.
2016;222(1):59-64.

Long M, Zhang Y, Huang P, Chang S, Hu Y,
Yang Q et al. Emerging nanoclay composite
for effective hemostasis. Advanced
Functional Materials. 2018;28(10):1704452.
Gheorghita D, Moldovan H, Robu A, Bita
A-I, Grosu E, Antoniac A et al. Chitosan-
Based Biomaterials for Hemostatic
Applications: A Review of Recent Advances.
International journal of molecular sciences.
2023;24(13):10540.

Yang Z, Chen L, Liu J, Zhuang H,

Lin W, Li C, Zhao X. Short peptide
nanofiber biomaterials ameliorate

local hemostatic capacity of surgical

14

GM1J.2024;13:e3686
WWW.gmj.ir



Best Practices in Managing Local Bleeding in Dentoalveolar Surgery

materials and intraoperative hemostatic
applications in clinics. Advanced Materials.
2023;35(39):2301849.

74. Atashgahi M, Ghaemi B, Valizadeh A,
Moshiri A, Nekoofar MH, Amani A.
Epinephrine-entrapped chitosan nanoparticles
covered by gelatin nanofibers: A bi-layer
nano-biomaterial for rapid hemostasis.
International Journal of Pharmaceutics.
2021;608:121074.

75. ChengJ, LiuJ, Li M, Liu Z, Wang X,
Zhang L, Wang Z. Hydrogel-based
biomaterials engineered from natural-
derived polysaccharides and proteins for
hemostasis and wound healing. Frontiers
in Bioengineering and Biotechnology.
2021;9:780187.

76. Kozyreva E, Ryabova M. Experimental
justification of laser parameters for
preventive laser (970 nm) vessel coagulation
in intraoperative bleeding. Regional
blood circulation and microcirculation.

77.

78.

79.

Rahmani F, et al.

2018;17(4):57-61.

da Silva Grigio G, Tateno RY, Palma

LF, Shitsuka C, Sendyk WR, Campos L.
High-power diode laser for second-stage
implant surgery: a randomized pilot clinical
trial. Research, Society and Development.
2020;9(7):e128974122-¢.

Larionova EV, Diachkova EY, Morozova EA,
Davtyan AA, Tarasenko SV. Laser-assisted
tooth extraction in patients with impaired
hemostasis. Biomedicine. 2021;11(2):47.
Suter V, Altermatt H, Bornstein M. A
randomized controlled trial comparing
surgical excisional biopsies using CO?2 laser,
Er: YAG laser and scalpel. International
journal of oral and maxillofacial surgery.
2020;49(1):99-106.

GM1J.2024;13:e3686

WWW.gmj.ir

15



