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Abstract 

Post-extraction bleeding management in patients receiving anticoagulant therapy remains a clinical challenge 
requiring a balance between hemorrhagic and thromboembolic risks. Gelatin sponge and tranexamic acid (TXA) 
are widely used local hemostatic agents, but their combined use remains inconsistently reported and poorly 
standardized. This scoping review aimed to map existing evidence, characterize intervention variability, and iden-
tify research gaps regarding their combined use. This scoping review followed the Arksey and O’Malley frame-
work and was reported according to PRISMA-ScR. PubMed, Scopus, and ScienceDirect were searched through 
April 2026. Sixteen studies involving anticoagulated patients undergoing tooth extraction with local hemostatic 
interventions were included and synthesized descriptively. Included studies were predominantly observational, 
with limited randomized trials. Vitamin K antagonists were the most commonly represented anticoagulants, 
whereas direct oral anticoagulants were underrepresented. TXA was applied in multiple formulations and com-
bination approaches with gelatin sponge were classified as simultaneous, sequential, or unspecified. Reported 
outcomes mainly included bleeding incidence, severity, and need for additional intervention, with substantial 
heterogeneity in protocols and outcome definitions. Combined use of gelatin sponge and TXA appears promising 
for achieving hemostasis without interrupting anticoagulant therapy. However, variability in intervention proto-
cols, outcome reporting, and limited higher-level evidence highlight important gaps, indicating the need for har-
monized protocols and stronger comparative studies to support evidence-based clinical guidance. 
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Introduction 

The management of post-extraction bleeding in pa-
tients on anticoagulant therapy remains a signifi-
cant challenge in clinical practice. These agents are 
effective in reducing thrombotic risk; however, they 
inherently increase perioperative and postopera-
tive bleeding during minor surgical procedures, such 
as tooth extraction (1). Anticoagulant agents, such 
as vitamin K antagonists (VKAs), have traditionally 
been considered the gold standard due to their ef-
fectiveness in inhibiting coagulation factors II, VII, 
IX, and X (2,3). However, in recent years, direct oral 
anticoagulants (DOACs) have been increasingly 
used due to their predictable pharmacokinetics, 
shorter half-lives, fewer drug-food interactions, and 
the absence of the need for routine blood tests to 
monitor the international normalized ratio (INR) (2). 
Although interruption of anticoagulant therapy was 
historically considered to reduce hemorrhagic risk, 
growing evidence suggests that discontinuation 
may increase thromboembolic complications. 
Therefore, current clinical practice recommends 
continuing anticoagulant therapy during tooth ex-
traction procedures while using local hemostatic 
agents to reduce the risk of bleeding (4–7). How-
ever, uncertainty persists regarding which local he-
mostatic strategies provide the most predictable 
bleeding control in these patients. 
 
Post-extraction bleeding risk and severity are influ-
enced by multiple factors, including the type of an-
ticoagulant, patient characteristics, surgical tech-
nique, and surgical site conditions (7–9). This com-
plexity has encouraged the use of local hemostatic 
agents such as gelatin sponge and tranexamic acid 
(TXA). Gelatin sponge promotes clot stabilization 
through mechanical support, whereas TXA inhibits 
fibrinolysis and may be applied through multiple lo-
cal formulations (10–12). Both have demonstrated 
hemostatic utility, yet whether their combined use 
offers additive benefit over single-agent ap-
proaches remains unclear. 
 
Evidence regarding the combined use of gelatin 
sponge and TXA remains inconsistent.  Some studies 
reported that TXA is more effective than gelatin 
sponges in reducing postoperative bleeding after 
tooth extraction in patients undergoing anticoagu-
lant therapy (13). Other studies show that the ben-
efits of TXA are limited to controlling perioperative 
and postoperative bleeding while also reducing the 
incidence of delayed bleeding (14). These differing 
results indicate that the evidence is heterogeneous 

and unclear, suggesting that a more thorough syn-
thesis is needed. Methodological variability in dos-
age forms, combination methods, and bleeding out-
come definitions limits interpretation and hinders 
evidence-based clinical recommendations 
(10,15,16). Importantly, this is not only a methodo-
logical gap but also a clinical one, as inconsistent 
protocols may contribute to variability in operator 
decision-making. 
 
Despite various studies having evaluated the use of 
local hemostatic agents in patients on anticoagulant 
therapy, no review has specifically mapped how gel-
atin sponge and TXA are combined, sequenced, and 
variably implemented in tooth extraction practice. 
Based on these gaps, currently available results 
from various studies remain fragmented, making it 
difficult to achieve a comprehensive synthesis re-
garding the application of gelatin sponge and TXA in 
the context of anticoagulant therapy. 
 
This scoping review aims to systematically map the 
existing evidence on the combined use of gelatin 
sponge and tranexamic acid (TXA) in tooth extrac-
tion among anticoagulated patients. Rather than es-
tablishing definitive effectiveness, this review fo-
cuses on characterizing variability in intervention 
approaches, identifying inconsistencies in outcome 
reporting, and highlighting key research gaps that 
currently limit the development of standardized he-
mostatic protocols. 
 
Materials and methods 

This scoping review followed the five-stage frame-
work proposed by Arksey and O’Malley and its re-
porting adhered to PRISMA-ScR (Preferred Report-
ing Items for Scoping Reviews) recommendations 
(17,18). The review was guided by the following re-
view question: What evidence exists regarding the 
use of combined gelatin sponge and tranexamic 
acid during tooth extraction in patients undergoing 
anticoagulant therapy? Specifically, the review 
mapped study characteristics including study de-
signs and anticoagulant types, variations in inter-
vention forms and combination approaches, bleed-
ing and hemostatic outcomes, and gaps in the cur-
rent evidence base. 
 
Search Strategy 
 
A systematic literature search was performed in 
three electronic databases (PubMed, Scopus, and 
ScienceDirect) from database inception through 
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April 2026. The search strategy was created to com-
bine controlled terms (MeSH in PubMed) and free-
text keywords associated with tooth extraction, an-
ticoagulant therapy, tranexamic acid, gelatin 
sponge and bleeding. For each database, a search 
strategy was developed based on Boolean opera-
tors (AND, OR), with truncation whenever neces-
sary.  
 
Searches were limited to articles published in Eng-
lish. Non-primary research publications, including 
books, book chapters, editorials, and conference 
abstracts, were excluded during screening. Full 
search strategies for each database are provided in 
Supplementary Table S1. The review protocol and 
detailed search process were made available 
through the Open Science Framework (OSF): 
https://osf.io/e285t/overview. 
 
Study Selection 
 
All retrieved articles were imported into Rayyan 
(Qatar Computing Research Institute, Doha, Qatar) 
for duplicate removal, reference management, and 
blinded screening by two reviewers. Study selection 
was conducted in two stages, comprising title and 
abstract screening followed by full-text assessment. 
Eligibility criteria were guided by a population, con-
cept, context (PCC) framework, in which the popu-
lation comprised patients undergoing anticoagulant 
therapy, the concept was the combined use of gela-
tin sponge and tranexamic acid, and the context 
was tooth extraction procedures. Outcomes of in-
terest included bleeding, hemorrhage, and hemo-
static parameters. All primary study designs, includ-
ing randomized controlled trials, cohort studies, 
case-control studies, and observational studies, 
were considered eligible. Exclusion criteria com-
prised animal studies, review articles, editorials, 
conference abstracts without full text, studies unre-
lated to tooth extraction, and studies not involving 
anticoagulant therapy. Two reviewers inde-
pendently conducted study selection, and disagree-
ments were resolved by consensus. 
 
Data Charting 
 
Data were independently extracted by two review-
ers using a standardized data-charting form. Ex-
tracted variables included author and year of publi-
cation, study design, sample size and population 
characteristics, anticoagulant type, intervention de-
tails (dose, dosage form, and administration 

method), bleeding or hemostatic outcomes, and 
main findings. 
Data Synthesis 
 
The extracted data were analyzed descriptively to 
map the characteristics of the included studies. The 
synthesis mapped study design distribution, varia-
tions in intervention protocols and combination ap-
proaches, differences in bleeding outcome defini-
tions and measurements, and existing research 
gaps. Findings are presented through summary ta-
bles and thematic descriptions. 
 
Consistent with scoping review methodology, for-
mal methodological quality appraisal was not un-
dertaken, as the purpose of this review was evi-
dence mapping rather than estimation of interven-
tion effectiveness. 
 
Results 

Characteristics of Included Studies 
 
A systematic literature search conducted in Pub-
Med, Scopus, and ScienceDirect identified 5,162 
records using a predefined search strategy. After 
duplicate removal, 2,224 unique records remained 
for screening. Title and abstract screening yielded 
131 articles for full-text eligibility assessment, of 
which 16 studies met the inclusion criteria for final 
analysis. The study selection process is presented in 
(Fig. 1), and characteristics of the included studies 
are summarized in (Table 1). 
 

 
Figure 1. PRISMA flow diagram of study selection. 
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Table 1. Characteristics of Included Studies, Interventions, and Clinical Outcomes. 

Study Study Design Population Procedure Formulation and Administration Method Type of Combination Sample 
Size Outcome 

(16) Kaddah et al. 
Randomized Clinical 
Trial (triple blinded, 
split mouth) 

VKA (Warfarin) with an 
INR 2-3.5 

Bilateral simple molar 
extraction 

Gelatin sponge soaked in tranexamic acid (TXA) 
solution, and suturing was performed. Simultaneous (true) 60 No postoperative bleeding; no 

additional intervention. 

(19) Jaiswal et al Comparative Inter-
ventional Study 

Anticoagulants and/or 
antiplatelet agents with 
an INR of 1.9–3.5 

Simple atraumatic tooth 
extraction 

10% TXA solution is irrigated into the socket and 
applied to the gauze under pressure; Gelatin 
sponge is applied to the socket if bleeding per-
sists. 

Sequential 100 
Bleeding 16%; managed with a  
combination of gelatin 
sponges and TXA. 

(20) Pippi et al Prospective Cohort 
VKA with a mean INR of 
2.58 ± 0.65, DOAC, and 
antiplatelet agents 

Simple, multiple, and 
partial extractions with 
osteotomy 

TXA gauze pad and pressure is applied; A gelatin 
sponge is applied to the socket. Unspecified 254 

Bleeding 15.75%; no specific 
analysis was conducted re-
garding the role of the combi-
nation of local hemostatic 
agents on bleeding outcomes. 

(21) Lee, et al Retrospective Co-
hort 

VKA (Warfarin: con-
tinue, discontinue,  
heparin bridging) 

Simple and partial ex-
traction with osteotomy 

Gelatin sponge (Spongostan™) is applied to the 
socket; TXA is applied to the gauze. Sequential 260 

Bleeding 3.5%; no significant 
group differences. The mean 
INR in patients with bleeding 
was 2.34. 

(22) Rocha et al Prospective Cohort 

VKA (Warfarin) with an 
INR ≤ 3.5 in the study 
group; Comparison 
group without anticoag-
ulant therapy 

Simple atraumatic tooth 
extraction 

Gelatin sponge (Hemospon) is soaked in TXA and 
applied to the socket; TXA paste is applied over 
the socket/sutures; TXA mouthwash is adminis-
tered 4 times a day for 1 week following extrac-
tion. 

Simultaneous (true) 69 Bleeding 4.3% (VKA); con-
trolled without complications. 

(23) Berton, et al Prospective Com-
parative Study 

DOAC and VKA with an 
INR 2-3 

Simple atraumatic sin-
gle-tooth extraction 

Gelatin sponge (Gelita-Spon®); TXA is applied to 
the gauze when bleeding persists. Sequential 130 

Bleeding 7.6% (DOAC) and 
12.2% (VKA); some required 
additional intervention with  
combination of local hemo-
static agents 

(24) Lu, et al Retrospective Co-
hort 

VKA (Warfarin) with an 
INR <4;Antiplatelet 
therapy; and a control 
group without anticoag-
ulant therapy 

Minimally invasive and 
partial simple tooth ex-
traction via minor surgi-
cal procedures 

Gelatin sponge (Gelfoam®) is applied to the 
socket with gauze compression to achieve initial 
hemostasis; if hemostasis is not achieved, the 
wound is repacked using gelatin sponge com-
bined with TXA powder. 

Sequential 243 

Bleeding 9.1% (warfarin with-
out discontinuation of ther-
apy) and 8.1% (heparin bridg-
ing); controlled with combina-
tion of local hemostatic agents 

(25) Cocero et al Retrospective Co-
hort DOAC 

Simple atraumatic tooth 
extraction (up to 3 
teeth per session, with-
out a flap) 

Gelatin sponge (Spongostan®) was applied to the 
socket and sutured in place; 5% TXA was adminis-
tered as a dressing/gauze for use. 

Unspecified 100 Bleeding 4%; mild–moderate 
cases only 

(26) Rocha et al Retrospective Co-
hort 

VKA (warfarin) with an 
average INR of 2.31; an-
tiplatelet agents; and a 
combination of both 

Simple and partial tooth 
extractions involving 
surgical procedures 

Gelatin sponge soaked in TXA paste is applied to 
the socket in cases of postoperative bleeding (as 
an adjunctive therapy); TXA paste is applied over 
the socket/sutures; TXA mouthwash for 1 week 
following extraction. 

Sequential 179 
Bleeding 5%; managed with 
combination of local hemo-
static agent 
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(27) Mauprivez, et al Prospective Obser-
vational Study 

DOACs and VKAs with 
an INR of 2–3 

Simple and partial tooth 
extractions involving 
surgical procedures 

10x10x10mm gelatin sponge (Gelita-Spon®) is ap-
plied to the socket; TXA mouthwash, 3 times a 
day for 5–7 days. 

Unspecified 51 

Hemostasis ≤20 min; all bleed-
ing episodes were controlled 
with combination of local he-
mostatic agent 

(28) Lu et al 
Cohort Retrospec-
tive 

VKA (warfarin) with an 
INR <4 (divided into the 
continuous and bridging 
heparin groups) 

Simple and partial tooth 
extractions involving 
surgical procedures 

Gelatin sponge (Gelfoam®) is applied to the 
socket under compression as an initial hemostatic 
measure; if bleeding is uncontrolled, the wound 
is repacked using gelatin sponge combined with 
TXA powder. 

Sequential 60 

Bleeding 9.1% (continued war-
farin) and 8.1% (heparin bridg-
ing); all bleeding episodes 
were controlled with combi-
nation of local hemostatic 
agent 

(29) Svensson et al Cohort Retrospec-
tive 

VKA (warfarin) with an 
INR of ≤ 3.5 

Simple and surgical 
tooth extractions with 
primary closure (sutur-
ing) 

Gelatin sponge (Spongostan®) is applied to the 
socket and sutured in place; TXA is used in the 
form of gauze soaked in the solution before and 
after suturing to provide local compression. 

Unspecified 124 Bleeding 4%; no severe com-
plications 

(30) Bacci, et al 
Prospective – Multi-
centre Case Control 
Study 

VKA (warfarin) with an 
INR of 1.8–4 

Simple and surgical 
tooth extractions (single 
and multiple) 

Gelatin sponge was applied to the socket and su-
tured in place; TXA was applied to gauze and 
used as a compress for 30–40 minutes following 
extraction. 

Unspecified 451 
Bleeding 1.55%; controlled 
with combination of local he-
mostatic agent 

(31) Sacco et al 
Randomized Con-
trolled Trial (Open-
Label) 

VKA (warfarin or aceno-
coumarol), divided into 
a dose-reduction group 
(INR 1.8) and a non-
dose-reduction group 
(INR ≥2.5) 

Simple and multiple 
tooth extractions, as 
well as other minor sur-
gical procedures 

Gelatin sponge was applied to the socket; TXA 
was administered as a topical application and 
mouthwash every 6 hours for 2 days (only in the 
group where INR was not reduced). 

Unspecified 131 

Bleeding 9–15%; all bleeding 
events were mild and could be 
controlled with local hemosta-
sis 

(32) Blinder et al Prospective Obser-
vational Study 

VKA (coumarin or war-
farin) with an INR of 
1.5–3.5 

Simple and multiple 
tooth extractions with-
out surgery 

Gelatin sponge is applied to the socket and su-
tured in place;A combination of gelatin sponge 
and TXA is applied to gauze as a compress in 
cases of postoperative bleeding 

Sequential 249 Bleeding 12%; controlled with 
local hemostasis 

(33) Blinder et al Prospective Com-
parative Study 

VKA (coumarin or war-
farin with an INR of 1.5–
4) 

Simple and multiple 
tooth extractions 

A gelatin sponge was applied to the socket and 
sutured in place;TXA was administered as a 500 
mg mouthwash for 2 minutes, 4 times a day for 4 
days following extraction in group 2 

Unspecified 150 Bleeding 8.6%; all controlled 
with local hemostasis 
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Study Characteristics and Anticoagulant Type 
 
Included studies were predominantly observa-
tional, comprising eight prospective cohorts, six ret-
rospective cohorts, and two randomized controlled 
trials (16,19–33).  Anticoagulant agents varied 
across studies, although vitamin K antagonists 
(VKAs), predominantly warfarin, were the most 
commonly represented anticoagulants and were re-
ported in 14 of 16 studies (16,20–24,26–33). Direct 
oral anticoagulants (DOACs), including dabigatran, 
rivaroxaban, and apixaban, were reported in four 
studies (20,23,25,27). Three out of 16 studies re-
ported a mixed population consisting of patients on 
VKAs and DOACs (20,23,27), and four out of 16 stud-
ies also included patients on antiplatelet therapy 
(19,20,24,26), indicating heterogeneity in study 
populations. 
 
Intervention Forms and Combination Approaches 
 
Gelatin sponges were consistently used as a local 
hemostatic agent placed topically into the extrac-
tion socket in all 16 included studies (16,19–33). 
Meanwhile, TXA showed greater variability and was 
administered in multiple formulations, including 
mouthwash (5 out of 16 studies), topical application 
via gauze or compression (8 out of 16 studies), di-
rect combination with gelatin sponge (3 out of 16 
studies), and other forms such as irrigation, powder, 
or paste (5 out of 16 studies) (16,19–33). Notably, 
some studies used more than one formulation or 
application method, indicating overlapping and 
non-standardized intervention approaches. 
 
Based on the pattern of use, we classified the com-
bination of gelatin sponge and TXA in the included 
studies into three main categories: simultaneous 
combination (true combination), sequential combi-
nation, and combination not specifically described 
(not specified). In simultaneous combinations, TXA 
was incorporated directly with gelatin sponge at the 
time of socket placement, and was reported in 2 out 
of 16 studies (16,22). In sequential combinations, 
gelatin sponge was generally used as an initial he-
mostatic measure followed by adjunctive TXA appli-
cation, including topical compression or postopera-
tive mouthwash, and this approach was identified in 
7 out of 16 studies (19,21,23,24,26,28,32). The re-
maining 7 out of 16 studies did not detail the se-
quence or method of combination between gelatin 
sponges and TXA and were categorized as unspeci-
fied (20,25,27,29–31,33). This classification re-

vealed intervention-sequencing variability not con-
sistently distinguished in prior reports. 
 
Bleeding and Hemostatic Outcomes 
 
The clinical outcomes used in the included studies 
showed variation in the parameters employed to 
evaluate bleeding and hemostatic success. These 
outcomes included bleeding incidence, bleeding se-
verity, need for additional intervention (such as re-
application of hemostatic agents, re-suturing, or ad-
ditional compression), and timing of bleeding 
events (16,19–33).  
 
Bleeding incidence was reported in all 16 included 
studies (16,19–33). In contrast, bleeding severity us-
ing a defined grading system was reported in 6 out 
of 16 studies (20,22,23,25,27,31). The need for ad-
ditional intervention was reported in 10 out of 16 
studies (19,20,24,26–30,33). Timing of bleeding 
events was also reported in 10 out of 16 studies 
(19,20,22,23,25,27–31). These findings indicate 
substantial variability in outcome definitions and re-
porting approaches across the included studies, re-
flecting inconsistent prioritization of bleeding as-
sessment, particularly regarding severity grading. 
 
Research Gaps 
 
This literature mapping identified research gaps in 
three main domains: intervention standardization, 
outcome reporting, and evidence heterogeneity. 
First, substantial variability was observed in TXA for-
mulations, application methods, and combination 
approaches with gelatin sponge, with no uniform 
protocol identified across studies. The classification 
of simultaneous, sequential, and unspecified com-
binations further highlighted inconsistency in inter-
vention sequencing and a gap in protocol character-
ization. Second, discrepancies in bleeding and he-
mostatic outcomes, including differences in defini-
tions, measurements, and reported endpoints, lim-
ited comparability across studies. Third, heteroge-
neity in study designs and anticoagulant popula-
tions, including variation in VKA, DOAC, and an-
tiplatelet use, together with the predominance of 
observational studies and limited randomized evi-
dence, constrained interpretation and generaliza-
bility of findings. Collectively, these gaps under-
score the need for standardized protocols, harmo-
nized outcome reporting, and stronger comparative 
research.  
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Discussion 

This scoping review aimed to map the existing evi-
dence regarding the combined use of gelatin 
sponge and tranexamic acid (TXA) in anticoagulated 
patients undergoing tooth extraction, with a partic-
ular focus on identifying variability in intervention 
protocols and outcome reporting. Although the ob-
served heterogeneity may appear expected, this re-
view provides a structured characterization of vari-
ability and identifies research gaps that have not 
been systematically mapped in previous literature. 
Substantial variability in TXA formulations and com-
bination approaches was observed, with no stand-
ardized protocol consistently reported across the 16 
included studies (16,19,28–33,20–27). Specifically, 
simultaneous combinations were identified in 2 out 
of 16 studies (16,22), sequential approaches in 7 out 
of 16 studies (19,21,23,24,26,28,32), while the re-
maining 7 out of 16 studies did not clearly specify 
the intervention sequence (20,25,27,29–31,33). 
This variability highlights the lack of protocol stand-
ardization in the clinical use of combined gelatin 
sponge and TXA, which may lead to variability in op-
erator-dependent decision-making and potentially 
affect clinical outcomes in routine practice. 
 
Collectively, these findings indicate that studies on 
combined gelatin sponge and TXA use during tooth 
extraction in anticoagulated patients remain char-
acterized by significant inconsistencies, particularly 
regarding intervention approaches and outcome re-
porting. The absence of standardization represents 
a key barrier to consistent perioperative manage-
ment, directly undermining the predictability of he-
mostatic outcomes and complicating clinical deci-
sion-making (2,6). While previous reviews have 
largely focused on the safety of tooth extraction in 
anticoagulated patients or the effectiveness of indi-
vidual local hemostatic agents  (2,34,35), this review 
extends existing evidence by specifically mapping 
protocol-level variability in the combined use of gel-
atin sponge and TXA, including intervention se-
quencing patterns that have been incompletely 
characterized in prior syntheses. 
 
These findings reflect the observed variability in TXA 
dosage forms and application methods across the 
included studies suggesting that the use of local an-
tifibrinolytic agents remains heterogeneous and not 
guided by standardized protocols, likely reflecting 
the absence of consensus-driven protocols and con-
tributing to practice variability. Previous studies 
have reported that TXA can be used in various 

forms, including mouthwash, topical paste applica-
tion, direct irrigation into the socket, and applica-
tion with gauze accompanied by local compres-
sion(5,11,14,36,37). However, the lack of standard-
ization and inconsistent reporting in this regard has 
the potential to limit the comparability and synthe-
sis of evidence across studies.  
 
In addition, findings regarding intervention combi-
nation patterns indicate that the use of gelatin 
sponges and TXA has not yet followed a structured 
approach. The lack of clarity regarding whether the 
two agents were used simultaneously or sequen-
tially reflects limitations in the reporting of inter-
vention methodology. In theory, the combination of 
mechanical scaffolds (gelatin sponges) and antifibri-
nolytics (TXA) may exert a synergistic effect, 
whereby mechanical clot support from gelatin 
sponge complements the antifibrinolytic action of 
TXA, potentially enhancing clot stability (16,22). 
Furthermore, other studies also show diverse local 
hemostatic approaches, including the use of TXA in 
combination with other agents, often reporting dif-
ferent and non-standardized methods, which may 
potentially influence the interpretation of clinical 
outcomes (9,10,38–40). These findings underscore 
the importance of more explicit reporting of combi-
natorial protocols. 
 
Furthermore, heterogeneity is evident in the defini-
tions and measurements of bleeding outcomes, 
where only 6 out of 16 studies reported bleeding se-
verity (20,22,23,25,27,31), while all 16 studies re-
ported bleeding incidence, and 10 out of 16 studies 
reported both additional intervention and timing of 
bleeding events (19,20,30,31,33,22–29). Variations 
in the parameters used, ranging from bleeding inci-
dence to the need for additional interventions, indi-
cate the absence of consistent reporting standards 
and contribute to limited comparability across stud-
ies. This situation represents one of the main chal-
lenges in research related to tooth extraction pro-
cedures in patients on anticoagulant therapy, and 
represents a major barrier to the development of 
standardized clinical thresholds for bleeding out-
comes (7,12,15,41). Greater consistency in outcome 
definitions, including bleeding classification and 
timing of occurrence, is essential for improving the 
quality of evidence-based practice. 
 
Moreover, from a study design perspective, obser-
vational studies predominated, accounting for 14 
out of 16 studies (19,20,29,30,32,33,21–28), 
whereas only 2 out of 16 studies were randomized 
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controlled trials (16,31), indicating that the current 
evidence remains limited in strength, limiting causal 
inference regarding the effectiveness of combined 
hemostatic strategies. This is consistent with previ-
ous literature emphasizing the need for interven-
tional studies with stronger designs to directly eval-
uate the effectiveness of local hemostatic agents 
(8,34,35). On the other hand, the variety of antico-
agulant types, including VKAs and DOACs, also con-
tributes to population heterogeneity, given that the 
differing pharmacological profiles of these two drug 
groups have the potential to influence bleeding risk 
and response to local interventions (8). Nonethe-
less, a few studies found no variation in the risk of 
post-extraction bleeding between VKA and DOAC 
patients (20,23,27). These findings indicate that the 
impact of the type of anticoagulants on bleeding 
events remains uncertain and cannot be deter-
mined conclusively yet. 
 
Clinically, the use of a combination of gelatin 
sponges and TXA continues to show potential as a 
local hemostatic strategy without the need to dis-
continue anticoagulant therapy. However, the ob-
served variability in intervention protocols suggests 
that implementation remains largely dependent on 
operator preference and clinical judgement rather 
than standardized guidelines. Based on the inter-
vention patterns identified in this review, simulta-
neous and sequential approaches may represent 
distinct practical strategies rather than inter-
changeable methods, although comparative evi-
dence remains limited. This highlights the potential 
value of protocol harmonization for guiding local 
hemostatic decision-making in anticoagulated pa-
tients undergoing tooth extraction. 
 
In terms of research, these findings highlight critical 
inconsistencies that limit evidence synthesis and 
underscore the need for standardized protocols and 
outcome measures. The establishment of a core 
outcome set and the conduct of randomized con-
trolled trials directly comparing combination strate-
gies could play a significant role in improving the 
quality of evidence to underlie evidence-based clin-
ical guidelines. Taken together, these findings sup-
port moving from empirical hemostatic practice to-
ward more protocol-driven management strategies. 
 
This study has several limitations. First, no method-
ological quality assessment was conducted because 
the primary objective of this scoping review was to 
map the evidence, rather than to evaluate the effec-
tiveness of interventions. Second, the high hetero-

geneity in study designs, population characteristics, 
and intervention and outcome protocols limited the 
possibility of conducting a quantitative synthesis or 
meta-analysis. Third, publication bias could not be 
completely avoided because only full-text and in 
English-language studies were included. Addition-
ally, we limited our search to three large databases, 
which may have led to some relevant studies being 
missed. Our study highlights how future research 
can benefit from improving the quality of evidence 
synthesis in this area through harmonization of in-
tervention protocols and standardization of out-
come reporting.  
 
Conclusions 

The combined use of gelatin sponge and tranexamic 
acid (TXA) shows potential as a local hemostatic 
strategy during tooth extraction in patients receiv-
ing anticoagulant therapy without requiring treat-
ment interruption. However, current evidence re-
mains heterogeneous in intervention protocols, 
combination approaches, and outcome reporting, 
reflecting the absence of harmonized clinical proto-
cols. This review highlights a protocol-level gap in 
how combined interventions are characterized and 
implemented, particularly regarding intervention 
sequencing. Future research should prioritize stand-
ardized protocols, harmonized outcome measures, 
and comparative randomized studies to strengthen 
the evidence base and support evidence-informed 
clinical decision-making... 
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Zusammenfassung 

Einleitung 
 
Postoperative Blutungen nach Zahnextraktionen bei 
Patienten unter Antikoagulation stellen weiterhin 
eine klinische Herausforderung dar. Lokale Hämos-
tatika wie Gelatine-schwamm und Tranexamsäure 
(TXA) werden häufig eingesetzt, jedoch ist die kom-
binierte Anwendung uneinheitlich beschrieben und 
nicht standardisiert. Ziel dieses Scoping Reviews 
war es, die verfügbare Evidenz zur kombinierten An-
wendung von Gelatineschwamm und TXA zu kartie-
ren, Interventionsvariationen darzustellen und For-
schungslücken zu identifizieren. 
 
Material und Methoden 
 
Dieser Scoping Review wurde nach dem fünfstufi-
gen Framework von Arksey und O’Malley durchge-
führt und gemäß PRISMA-ScR berichtet. Eine syste-
matische Literaturrecherche erfolgte in PubMed, 
Scopus und ScienceDirect bis April 2026. Einge-
schlossen wurden Primärstudien zu Zahnextraktio-
nen bei antikoagulierten Patienten unter Verwen-
dung von Gelatineschwamm und Tranexamsäure. 
Zwei Reviewer führten Screening und Datenextrak-
tion unabhängig durch. Extrahiert wurden Stu-
diendesigns, verwendete Antikoagulanzien, Inter-
ventionsformen, klinische Endpunkte und Evidenz-
lücken. 
 
Resultate 
 
Insgesamt wurden 16 Studien eingeschlossen, über-
wiegend Beobachtungsstudien mit nur wenigen 
randomisierten kontrollierten Studien. Vitamin-K-
Antagonisten waren die am häufigsten untersuch-
ten Antikoagulanzien, während direkte orale An-
tikoagulanzien seltener vertreten waren. Tranexa-
msäure wurde in unterschiedlichen Darreichungs-
formen verwendet, darunter Mundspülung, Lösung, 
Pulver und Paste. Kombinationsansätze wurden als 
simultan, sequenziell oder nicht eindeutig beschrie-
ben klassifiziert. Klinische Endpunkte umfassten vor 
allem Blutungsinzidenz, Blutungsschwere und Be-
darf zusätzlicher Interventionen, wobei erhebliche 
Heterogenität in Definitionen und Protokollen be-
stand. 
 

 
 
Diskussion 
 
Die kombinierte Anwendung von Gelatine-
schwamm und TXA erscheint als vielversprechende 
lokale hämostatische Strategie ohne Unterbre-
chung der Antikoagulation. Allerdings bestehen re-
levante Inkonsistenzen hinsichtlich Interventions-
protokollen und Outcome-Reporting. Es besteht Be-
darf an standardisierten klinischen Protokollen, har-
monisierten Endpunkten und hochwertigen verglei-
chenden Studien zur Unterstützung evidenzbasier-
ter Empfehlungen. 
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Résumé 

Introduction 
 
La prise en charge des saignements après extraction 
dentaire chez les patients sous traitement anticoa-
gulant reste un défi clinique important. Les éponges 
de gélatine et l’acide tranexamique (TXA) sont lar-
gement utilisés comme agents hémostatiques lo-
caux, mais leur utilisation combinée demeure insuf-
fisamment standardisée. Cette revue de portée vi-
sait à cartographier les données disponibles, décrire 
les variations d’intervention et identifier les lacunes 
de recherche concernant cette combinaison. 
 
Matériels et méthodes 
 
Cette revue de portée a suivi le cadre méthodolo-
gique d’Arksey et O’Malley et a été rapportée selon 
PRISMA-ScR. Une recherche systématique a été ré-
alisée dans PubMed, Scopus et ScienceDirect 
jusqu’en avril 2026. Les études primaires portant 
sur des extractions dentaires chez des patients anti-
coagulés utilisant une combinaison d’éponge de gé-
latine et de TXA ont été incluses. Deux évaluateurs 
ont réalisé indépendamment la sélection des 
études et l’extraction des données. Les caractéris-
tiques des études, types d’anticoagulants, formes 
d’intervention, résultats cliniques et lacunes de re-
cherche ont été cartographiés. 
 
Résultats 
 
Seize études ont été incluses, majoritairement ob-
servationnelles, avec peu d’essais randomisés. Les 
antagonistes de la vitamine K représentaient les an-
ticoagulants les plus étudiés, tandis que les anticoa-
gulants oraux directs étaient sous-représentés. Le 
TXA a été administré sous plusieurs formes, incluant 
bain de bouche, solution, poudre et pâte. Les ap-
proches combinées ont été classées en simultanées, 
séquentielles ou non spécifiées. Les critères cli-
niques rapportés concernaient principalement l’in-
cidence du saignement, sa sévérité et la nécessité 
d’interventions complémentaires, avec une impor-
tante hétérogénéité des protocoles et définitions. 
 

 
 
Discussion 
 
L’utilisation combinée de l’éponge de gélatine et du 
TXA semble prometteuse comme stratégie hémos-
tatique locale sans interruption du traitement anti-
coagulant. Toutefois, l’hétérogénéité des proto-
coles d’intervention et du rapport des résultats sou-
ligne le besoin de protocoles standardisés, de cri-
tères harmonisés et d’études comparatives de plus 
haut niveau pour soutenir les recommandations cli-
niques fondées sur les preuves. 
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