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Abstract
Background  Bleeding after tooth extraction is a significant challenge, particularly in patients taking anticoagulants 
such as aspirin and warfarin, as the use of these medications increases the risk of prolonged bleeding. This study 
aimed to evaluate the effectiveness of the hemostatic agents, Surgicel and Gelfoam, in controlling bleeding and 
improving healing after extraction in this patient group.

Methods  A clinical study was conducted on 40 patients, divided into two groups based on the type of anticoagulant 
used (aspirin or warfarin). Each patient received treatment with different hemostatic dressings: Gelfoam was applied 
to one side and Surgicel to the other. Bleeding was assessed using the VIBe scale, and the rate of gingival healing was 
measured using the Gingival Healing Index (GHI) on days three (D3) and seven (D7). Pain was also assessed using the 
Visual Analogue Scale (VAS), and late bleeding rates were analyzed 24 h after extraction.

Results  The results showed that Surgicel was more effective than Gelfoam in achieving hemostasis and reducing 
delayed bleeding (p < 0.05). Patients using Surgicel also reported faster improvement in tissue healing compared 
to patients using Gelfoam, particularly on day 7 after extraction. Additionally, pain scores were significantly lower in 
patients treated with Surgicel compared to Gelfoam, reflecting its role in improving patient comfort and accelerating 
healing.

Conclusions  This study supports the use of Surgicel as a more effective option for controlling bleeding and 
promoting tissue healing in patients taking anticoagulants, reducing the need for treatment adjustments that may 
increase the risk of thrombosis. The study recommends further studies to evaluate the long-term benefits of using 
different hemostatic agents in this patient population.

Trial registration  The trial was retrospectively registered at the ISRCTN registry (ISRCTN19155058) on 29 May 2025.
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Introduction
Tooth extraction is one of the most common proce-
dures in dentistry; however, it is often associated with 
complications such as bleeding, pain, inflammation, and 
infection, which require effective management by dental 
professionals [1, 2]. Post-extraction bleeding presents a 
particular challenge in patients who are on anticoagu-
lants, such as aspirin and warfarin, as the use of these 
medications increases the risk of prolonged bleeding, 
especially during the first few days following extraction 
[2–4]. Therefore, the identification of effective strategies 
to control bleeding and enhance the quality of life for 
patients during the post-extraction period is essential in 
clinical practice.

The blood clot at the site of tooth extraction is a cru-
cial element in the wound healing process, as it stimu-
lates the necessary immune response for physiological 
bone healing [5]. If this clot is displaced, it can result in 
delayed wound healing and increased pain, particularly 
in the hours immediately following the procedure [6]. 
Additionally, uncontrolled bleeding may require emer-
gency medical interventions, such as blood transfusions, 
and heightens the risk of infection, exacerbating pain and 
inflammation, which could complicate the healing pro-
cess [7].

Anticoagulants, such as aspirin and warfarin, are widely 
used for the prevention of blood clots and to reduce the 
risk of stroke and heart disease [8, 9]. Aspirin is typi-
cally used at low doses as an antiplatelet agent [10], while 
warfarin is an effective anticoagulant in conditions like 
atrial fibrillation and heart valve diseases [11]. Despite 
the therapeutic benefits of these medications, their use 
increases the risk of bleeding during surgical procedures, 
such as tooth extraction, necessitating the search for safe 
and effective treatment solutions to control bleeding 
without discontinuing therapy [12]. This is important to 
avoid the complications associated with abrupt cessation 
of these drugs. In this context, topical hemostatic agents 
play a significant role in achieving immediate hemosta-
sis without affecting systemic blood clotting, allowing 
patients to continue their treatment without an increased 
risk of bleeding or thrombosis.

Hemostatic dressings are among the most effective 
means of controlling bleeding after tooth extraction, 
offering a safe mechanism for achieving local hemosta-
sis without the need to adjust anticoagulant dosages [13]. 
Among these agents, Gelfoam and Surgicel are widely 
used hemostatic dressings in surgical procedures, includ-
ing oral and maxillofacial surgeries [14]. Gelatin-based 
hemostatic materials were first developed in 1945, dem-
onstrating their effectiveness in promoting blood clot for-
mation [15]. Gelfoam is a highly absorbent gelatin sponge 
that acts as a mechanical barrier, gradually enhancing 
clot formation and being biologically resorbable over 

time [16, 17]. In contrast, Surgicel is composed of oxi-
dized cellulose, which accelerates the clotting process 
through direct interaction with platelets. It also provides 
a protective barrier against infection, thereby reducing 
the risk of post-surgical infections [18–20].

The determination of the optimal choice between Gel-
foam and Surgicel depends on several factors, including 
the speed of hemostasis, compatibility with oral tissues, 
and their effect on wound healing. While both Gelfoam 
and Surgicel have proven effective in reducing bleeding, 
their use in patients with bleeding disorders still requires 
further extensive clinical studies to determine which 
dressing provides better results with fewer complications 
[14].

This study aims to evaluate and compare the effective-
ness of Gelfoam and Surgicel in controlling bleeding in 
patients on aspirin and warfarin therapy, ensuring the 
provision of safe and effective solutions for managing 
bleeding during tooth extraction procedures. Addition-
ally, the study seeks to address the knowledge gap in the 
use of hemostatic agents in patients with bleeding dis-
orders by providing clinical data that may contribute to 
improving treatment practices and the selection of the 
optimal dressing for each case, thereby enhancing the 
quality of care for patients at risk of bleeding.

Materials and methods
Study design and ethical considerations
This investigation was designed as a prospective, single-
blinded, split-mouth, active-controlled clinical trial, 
adhering strictly to the ethical standards for biomedical 
research involving human subjects. The study protocol 
was developed and executed in complete alignment with 
the principles outlined in the Declaration of Helsinki 
[21] and followed the reporting standards provided by 
the CONSORT statement [22] to ensure transparency 
and methodological rigor. The study was conducted at 
the Department of Oral and Maxillofacial Surgery, Fac-
ulty of Dentistry, Damascus University, between Novem-
ber 2022 and March 2025. Ethical approval was obtained 
from the institutional Biomedical Research Ethics Com-
mittee (DN-150525-H27), and the study was retrospec-
tively registered and approved in the ISRCTN registry 
(ISRCTN19155058) on 29/05/2025. The treatment pro-
tocol was standardized, and all procedures adhered to 
ethical guidelines. Participation was voluntary, with com-
plete confidentiality ensured. Patients retained the right 
to withdraw at any point without impacting their future 
care.

Sample size calculation
The sample size was determined using G*Power V 3.1.9.4 
software to ensure the accuracy of statistical analysis. The 
calculation was based on effect size (f = 0.47), significance 
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level (α = 0.05), and (95%) statistical power (1 - β err 
prob), utilizing an ANOVA test. Based on these param-
eters, the minimum sample size was determined to be 40 
patients, who were assigned to the two groups according 
to the inclusion criteria specified in the study. To refine 
the accuracy of the calculations, a pilot study was con-
ducted on 10 patients to estimate the effect size.

Eligibility criteria
Inclusion and exclusion criteria were defined to ensure 
the selection of a homogeneous patient sample, which 
would allow for reliable results and minimize factors that 
could influence the accuracy of the statistical analysis.

Inclusion criteria
Patients were selected based on the following criteria:

1.	 Age between 40 and 75 years.
2.	 Patients use aspirin at a daily dose of 80 mg or oral 

warfarin.
3.	 Patients using warfarin must have a stable INR value 

within the therapeutic range (2-3.5) [23].
4.	 Obtaining written informed consent from all 

participants, with their commitment to maintaining 
the anticoagulant doses unchanged throughout the 
study period.

5.	 Requirement for simple tooth extractions of paired 
teeth, without the need for complex surgical 
intervention.

Exclusion criteria
Patients who could potentially affect the study results or 
who had conditions that precluded their participation 
were excluded based on the following criteria:

1.	 Presence of uncontrolled systemic diseases that 
contraindicate tooth extraction.

2.	 Participation in other clinical trials during the study 
period is necessary to avoid treatment overlap and 
influence on results.

3.	 Unstable INR, where patients with fluctuations in 
INR outside the required therapeutic range (2-3.5) 
before extraction or during follow-up were excluded 
[23].

4.	 Severe alcohol or tobacco dependence due to their 
negative effects on wound healing post-extraction.

The CONSORT diagram is provided to illustrate the 
distribution of patients into different treatment groups 
according to the study protocol.

Figure  1 illustrates the CONSORT flow diagram. A 
total of 20 aspirin users and 20 warfarin users were evalu-
ated in the Department of Oral and Maxillofacial Surgery.

Patients will be divided into two groups:

 	• Group A (Aspirin Users) (n = 20): Gelfoam (G) will 
be applied to the right side (R) and Surgicel (S) to the 
left side (L).

 	• Group W (Warfarin Users) (n = 20): Gelfoam (G) will 
be applied to the right side (R) and Surgicel (S) to the 
left side (L).

Based on the split-mouth design, each patient has under-
gone treatment on both sides to ensure a fair compari-
son between the dressings [24]. Patients were assigned 
to the two groups based on the type of anticoagulant 
therapy used post-extraction. The dressings used include 
Gelfoam (Hemosponge) of size 10 × 10 × 10  mm from 
India and Surgicel (SURGICEL™) of size 0.5 × 2 cm from 
Switzerland.

Therapeutic procedure
Demographic data, along with medical and dental his-
tory, were recorded for all patients. Necessary clini-
cal and radiographic examinations were performed. To 
ensure eligibility, consulting physicians were consulted 
to confirm the stability of the patient’s health, excluding 
those with unstable medical conditions. The INR value 
was measured before the extraction using the Coagu-
Chek® XS device (Roche Diagnostics, Indiana, USA) to 
ensure it was within the therapeutic range (2-3.5) with-
out requiring discontinuation of warfarin [23]. All extrac-
tions were performed by a skilled surgeon experienced 
in managing patients with bleeding disorders, ensuring 
standardized procedures, and minimizing clinical errors.

Local anesthesia was administered using 2% lidocaine 
with 1:80,000 epinephrine (Hons Ltd., Seongnam, South 
Korea) via a dental syringe (Dental Lab, Guangdong, 
China) and a 27 × ¾ inch needle (J. Morita, Connecticut, 
USA) to ensure effective pain and bleeding control dur-
ing the procedure. The extraction was performed by an 
atraumatic extraction technique using periotomes, which 
was employed to preserve the socket structure and mini-
mize trauma [1, 25].

To ensure hemostasis, one of the hemostatic dress-
ings (Gelfoam or Surgicel) was applied directly into the 
dental socket using a dry, sterile instrument and secured 
with a figure-of-8 suture using 3.0 silk sutures (TUDOR® 
DVR-4942, Champion Biotech & Pharma Corp, Manila, 
Philippines). For clinical documentation and monitor-
ing of the healing process, clinical photographs of the 
site were taken immediately after the extraction (Fig. 2A) 
and dressing application (Fig. 2B), then on the third day 
(Fig. 2C), and finally on the seventh day (Fig. 2D) to eval-
uate wound healing during the first-week post-extraction.
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Primary outcome measure - clinical variable study
Bleeding severity
Bleeding severity was assessed using the Validated Intra-
operative Bleeding Scale (VIBe) at two different time 
points following tooth extraction. This scale is the first 
bleeding severity scale validated by the U.S. Food and 
Drug Administration, specifically developed to study the 
effects of hemostatic agents during surgical procedures. 
The scale classifies bleeding into several grades based on 
its severity and impact on surgical visibility, with the fol-
lowing classifications:

 	• (0) No visible bleeding.
 	• (1) Mild bleeding that does not affect visibility and 

does not require additional intervention.
 	• (2) Mild bleeding that obscures visibility but does not 

necessitate halting the surgery.

 	• (3) Moderate bleeding that affects visibility and may 
require repeated suction or temporary cessation of 
the surgery.

 	• (4) Severe bleeding that obstructs visibility and 
requires intensive interventions.

 	• (5) Acute, life-threatening bleeding that makes 
visibility impossible and demands emergency 
measures to stop the hemorrhage [26].

Bleeding severity was measured at two time points: T0, 
immediately after extraction, to evaluate the effective-
ness of the hemostatic dressing in controlling primary 
bleeding, and T1, two hours after the extraction, to assess 
reactionary bleeding, which typically occurs two hours 
post-extraction and is more common in patients with 
bleeding disorders [27]. Bleeding was evaluated in both 
groups using the VIBe scale to confirm the formation of 
a blood clot.

Fig. 1  CONSORT Flow Diagram
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Delayed bleeding
Delayed bleeding was monitored for up to 24  h follow-
ing tooth extraction through clinical evaluation [28–30], 
as well as follow-up phone calls to ensure that no subse-
quent bleeding occurred.

Gingival healing index
The Gingival Healing Index, developed by Landry et al. 
[31], was utilized in this study to assess the healing pro-
cess following tooth extraction on the third (D3) and 
seventh (D7) days. The index aims to evaluate the tissue 
response, initiate the healing process, track its progres-
sion, and identify the need for additional interventions to 
accelerate healing.

The index is based on five levels to classify the healing 
status:

1.	 Very Poor Healing: Significant delay in healing with 
symptoms such as inflammation or ulcers.

2.	 Poor Healing: Some improvement, but with ongoing 
bleeding, pain, or inflammation.

3.	 Good Healing: Noticeable healing progress with mild 
side effects such as redness or swelling.

4.	 Very Good Healing: Substantial improvement in 
healing with minimal signs of ongoing inflammation.

5.	 Excellent Healing: Ideal healing with no signs of 
inflammation or complications.

Visual analog scale (VAS)
The pain was subjectively assessed by patients using the 
Visual Analog Scale (VAS) at three time points follow-
ing tooth extraction and hemostatic dressing application: 
Day 1 (D1) to assess initial postoperative pain, Day 3 (D3) 
to evaluate pain as healing commenced, and Day 7 (D7) 

to assess pain reduction over time. Patients rated their 
pain intensity on a Visual Analogue Scale (VAS) on des-
ignated days after receiving instruction on how to use the 
scale. They were clinically examined on days 3 and 7 [32]. 
If the pain score exceeded six on the VAS, patients were 
advised to take 500  mg paracetamol tablets three times 
daily (total of 1.5 g) for pain relief, with the recommen-
dation to avoid analgesics within eight hours prior to the 
next assessment to prevent interference with the mea-
surement [33]. The VAS scores were categorized as fol-
lows: 0 = no pain, 1–3 = mild pain, 4–6 = moderate pain, 
7–9 = severe pain, and 10 = worst possible pain [34]. The 
inter-rater reliability coefficient (Kappa) for the examiner 
was > 0.8.

Statistical analysis
The data were analyzed using GraphPad Prism V9, where 
appropriate statistical tests were applied, including the 
independent t-test to compare groups and ANOVA to 
analyze differences between measurement times within 
each group. Descriptive analysis was used to determine 
means and standard deviations, in addition to Chi-square 
tests to assess relationships between categorical vari-
ables. A difference was considered statistically significant 
when the p-value was < 0.05.

Results
Based on the inclusion criteria, 40 patients were recruited 
(20 patients taking aspirin and 20 patients taking warfa-
rin), with 80 corresponding teeth extracted per patient. 
Of the 80 teeth extracted, 48 were molars (60%), 20 pre-
molars (25%), and 12 anterior teeth (15%). The distribu-
tion of tooth types was balanced across treatment sides, 
minimizing bias related to anatomical site. Participants 

Fig. 2  A After extraction, B Bandage application, C After three days, D After seven days
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were recruited between January 2022 and March 2025. 
Table  1 shows the basic demographic and clinical char-
acteristics of the study participants. More than half of the 
participants were female (22; 55%), and male participants 
(18; 45%) had an average age of 58.1 years (standard devi-
ation 6.89; range 40–75 years). The mean INR value was 
2.58 (standard deviation 0.32; range 2.1–3.1).

Analysis of bleeding severity using the vibe scale
The severity of bleeding was assessed using the VIBe 
Scale after tooth extraction at two distinct time points: 
T0 (immediately after extraction) to evaluate the efficacy 
of hemostatic dressings in controlling primary bleeding, 
and T1 (two hours after extraction) to monitor for reac-
tionary bleeding following the subsidence of the vasocon-
strictive effect.

The VIBe Scale was applied to quantify the bleeding 
severity for each treatment group (aspirin and warfarin) 
based on the effect of the hemostatic agents, Gelfoam 
and Surgicel. The scale categorizes bleeding severity from 
0 (no visible bleeding) to 5 (severe and life-threatening 
bleeding requiring emergency measures), depending on 
its impact on the surgical field and the need for addi-
tional intervention.

The results revealed significant differences in bleed-
ing severity between the treatment groups, as shown in 
Table 2. In the aspirin group, patients who received Sur-
gicel exhibited lower bleeding values than those who 
received Gelfoam. The VIBe score was higher in patients 
who used Gelfoam than those who used Surgicel at T0, 
with this difference persisting at T1, indicating better 
control of bleeding with Surgicel.

In the warfarin group, bleeding severity was generally 
higher compared to the aspirin group. Patients who used 
Gelfoam recorded higher bleeding values at T0, which 
increased significantly at T1, whereas patients who used 
Surgicel exhibited less bleeding and greater stability two 
hours post-extraction, suggesting its superiority in con-
trolling reactionary bleeding.

Statistical analyses using ANOVA for repeated mea-
sures demonstrated a significant temporal difference in 
bleeding severity across time points (p < 0.0001). Inde-
pendent t-tests further confirmed that warfarin users 
experienced greater bleeding compared to aspirin users 
across all time points (p < 0.0001). Additionally, paired 
t-tests revealed that Surgicel was more effective than Gel-
foam in reducing bleeding, with a statistically significant 
difference (p < 0.0001). These findings suggest that Sur-
gicel represents a more effective option for controlling 
bleeding after tooth extraction, particularly in patients 
prone to excessive bleeding, such as those on anticoagu-
lant therapy.

A subgroup analysis was conducted comparing bleed-
ing scores between patients with INR values of 2.1–2.5 
and those with INR values of 2.6–3.1. While a trend 
toward increased bleeding in the higher INR subgroup 
was observed, the difference was not statistically signifi-
cant (p > 0.05).

Delayed bleeding results
Delayed bleeding was assessed within the first 24  h 
after tooth extraction through direct clinical follow-up 
and phone calls with the patients. The results showed 
in Table  3 that the rate of delayed bleeding was higher 
in patients taking warfarin than those on aspirin, which 
aligns with the known effect of anticoagulants in pro-
longing bleeding time. In the aspirin group, the inci-
dence of delayed bleeding was 10% with Gelfoam and 
5% with Surgicel, indicating better control of Surgicel. 
In the warfarin group, the incidence of delayed bleeding 

Table 1  Baseline demographic and clinical characteristics of 
study participants
Characteristics n = 40
Sex
  Female n (%) 22 (55%)
  Male n (%) 18 (45%)
Age (years)
  Mean ± SD 58.1 ± 6.89
  Min – Max 40–75
INR value
  Mean ± SD 2.58 ± 0.32
  Min – Max 2.1–3.1

Table 2  Comparison of bleeding severity according to the vibe 
score at time points T0 and T1 for each treatment group
Group Distinct Time R (Gelfoam) L (Surgicel)

Average ± SD Average ± SD
Aspirin T0 2.0 ± 1.03 1.8 ± 0.95
Aspirin T1 2.2 ± 1.10 1.75 ± 0.79
Warfarin T0 2.45 ± 1.00 2.1 ± 1.02
Warfarin T1 2.65 ± 0.99 2.4 ± 1.05

Table 3  Frequency and percentage distribution of delayed bleeding occurrence or Non-Occurrence in the groups
Group Bandage Frequency Distribution Percentile Distribution

Bleeding Non-Bleeding P (n) Bleeding Non-Bleeding P (%)
Aspirin R (Gelfoam) 2n= 18n= 20n= 10% 90% 100%

L (Surgicel) n = 1 n = 19 20n= 5% 95% 100%
Warfarin R (Gelfoam) n = 3 n = 17 20n= 15% 85% 100%

L (Surgicel) 2n= n = 18 20n= 10% 90% 100%
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was 15% with Gelfoam and 10% with Surgicel, confirming 
that patients using Gelfoam were more prone to delayed 
bleeding compared to those using Surgicel.

Statistical analysis using the Chi-square Test confirmed 
significant differences between Gelfoam and Surgicel 
in controlling delayed bleeding (p < 0.05), with Surgicel 
proving more effective in reducing delayed bleeding com-
pared to Gelfoam. The analysis also showed that delayed 
bleeding was more common in the warfarin group com-
pared to the aspirin group (p < 0.05). These results sup-
port the hypothesis that Surgicel provides more effective 
control of delayed bleeding after tooth extraction than 
Gelfoam due to its hemostatic properties that help sta-
bilize the blood clot and prevent its breakdown after 
extraction.

Gingival healing index
The gingival healing rates were assessed using the Gingi-
val Healing Index on the third (D3) and seventh (D7) days 
after tooth extraction to compare the effects of Surgicel 
and Gelfoam in patients taking aspirin and warfarin. The 
results showed a gradual improvement in healing rates 
over time, with patients in the aspirin group showing 
higher healing rates than the warfarin group. As shown 
in Fig. 3, at D3, the average gingival healing rate for the 
Gelfoam group was (3 ± 1.07), improving to (3.6 ± 0.99) at 
D7, while for the Surgicel group, it was (3.35 ± 1.03) at D3 
and (3.85 ± 0.93) at D7. These findings suggest that Surgi-
cel is superior in promoting tissue healing. In the warfa-
rin group, patients who used Gelfoam exhibited a lower 

healing rate, with an average score of (2.25 ± 0.85) at D3, 
which improved to (3.25 ± 0.91) at D7. On the other hand, 
patients who used Surgicel demonstrated a more notice-
able improvement, with a score of (2.85 ± 1.13) at D3 and 
(3.55 ± 0.94) at D7, as shown in Fig. 4. Statistical analysis 
using the Paired T-test revealed a significant difference 
(p < 0.05) between Surgicel and Gelfoam within each 
group, indicating that Surgicel was more effective in pro-
moting tissue healing. Furthermore, Independent T-tests 
showed that patients taking warfarin had lower healing 
rates compared to those taking aspirin, with a statisti-
cally significant difference (p < 0.05) on D7. These results 
confirm that Surgicel provides a faster healing response 
compared to Gelfoam, making it a more effective option, 
especially for patients on anticoagulants such as warfa-
rin. Surgicel contributes to improved blood clot stabil-
ity and reduces potential complications following tooth 
extraction.

Pain assessment results (VAS Scale)
The severity of pain was assessed using the Visual Ana-
log Scale (VAS), which is an ordinal scale composed of 
11 levels at three time points after tooth extraction: Day 1 
(D1), Day 3 (D3), and Day 7 (D7). The results showed sig-
nificant differences between the treatment groups across 
the different time periods, as shown in Table 4.

On Day 1 (D1), patients taking warfarin reported 
higher pain levels compared to those taking aspirin. 
The average VAS scores in the warfarin group were 8.25 
with Gelfoam and 6.9 with Surgicel, while in the aspirin 

Fig. 3  Healing rate for aspirin patients over days
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group, the average pain score was 8.05 with Gelfoam and 
5.85 with Surgicel. As the healing process progressed, a 
marked decrease in pain levels was observed by Day 3 
(D3). In the warfarin group, the average VAS score was 
5.6 with Gelfoam and 4.55 with Surgicel, while in the 
aspirin group, the average scores were 4.75 with Gel-
foam and 3.5 with Surgicel. On Day 7 (D7), the noticeable 
decline in pain continued, with the average VAS scores 
in the warfarin group being 3.65 with Gelfoam and 2.15 
with Surgicel, and in the aspirin group, 2.65 with Gel-
foam and 1.65 with Surgicel, indicating recovery and 
reduced pain over time.

Statistical analysis of these results using a repeated-
measures ANOVA test confirmed a significant time-
dependent reduction in pain levels in both groups 

(p < 0.0001). Independent t-tests showed that patients 
on warfarin experienced more pain compared to aspi-
rin users across all time points (p < 0.0001). Additionally, 
paired t-tests confirmed that Surgicel was more effective 
than Gelfoam in reducing pain, with a statistically signifi-
cant difference (p < 0.0001).

These results suggest that Surgicel may be a better 
option for pain management following tooth extraction 
compared to Gelfoam, likely due to its hemostatic and 
anti-inflammatory properties, which help reduce inflam-
mation and promote tissue healing, thereby improving 
patient comfort post-surgery. These findings align with 
previous research demonstrating Surgicel’s efficacy in 
reducing inflammation and accelerating wound healing, 
making it a preferred choice for pain control after dental 

Table 4  Descriptive statistics for mean VAS scores at different time points for the study groups
Day Group Average SD Max Min

Warfarin
(n = 20)

D1 (W + G) 8.25 0.79 9 7
(W + S) 6.90 0.97 9 6

D3 (W + G) 5.60 0.60 7 5
(W + S) 4.55 0.60 6 4

D7 (W + G) 3.65 0.59 5 3
(W + S) 2.15 0.67 3 1

Asprin 
(n = 20)

D1 (A + G) 8.05 0.69 9 7
(A + S) 5.85 0.81 7 5

D3 (A + G) 4.75 0.64 6 4
(A + S) 3.50 0.61 5 3

D7 (A + G) 2.65 0.49 3 2
(A + S) 1.65 0.49 2 1

Fig. 4  Healing rate for warfarin patients over days
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extractions. However, since both extractions were per-
formed on the same day, patients may have experienced 
generalized or overlapping pain sensations, which limits 
the precision of pain localization to one side. Future stud-
ies may consider staging extractions to improve the accu-
racy of pain assessment.

Discussion
The formation of a stable blood clot after tooth extraction 
is a crucial factor in ensuring proper tissue healing and 
minimizing the risk of bleeding and postoperative com-
plications [5]. A stable blood clot is essential for sealing 
the extraction site and promoting tissue and bone heal-
ing. However, patients taking anticoagulants such as aspi-
rin and warfarin are at a higher risk of prolonged bleeding 
due to the effects of these medications on coagulation 
mechanisms [8, 9]. This may lead to recurrent bleeding, 
delayed wound healing, and an increased likelihood of 
complications such as dry sockets [35]. Therefore, using 
effective topical hemostatic agents has become essential 
to mitigate these risks and improve clinical outcomes fol-
lowing tooth extraction. Hemostatic agents such as Gel-
foam and Surgicel are effective in achieving hemostasis 
after tooth extraction [14, 36]. Gelfoam, an absorbable 
gelatin sponge, acts as a physical barrier that absorbs 
blood and provides a surface for the activation of natu-
ral coagulation mechanisms, aiding in the formation of a 
stable blood clot [6, 15, 17]. In contrast, Surgicel, an oxi-
dized cellulose material, offers a dual action by enhancing 
coagulation through its interaction with platelets while 
also possessing antimicrobial properties that reduce 
the risk of infection and wound inflammation [19, 20, 
37]. The importance of using these hemostatic agents in 
patients on anticoagulant therapy lies in their ability to 
control bleeding without requiring the discontinuation 
of medication, thereby maintaining the balance between 
hemostasis and anticoagulation and reducing the risk of 
thrombotic events associated with drug withdrawal [13]. 
This finding is consistent with previous reports by Soli-
man et al. (2023), who found Surgicel superior to Gel-
foam in achieving intraoperative hemostasis in vascular 
surgery patients [38]. Similarly, a clinical study by Rich-
ardson et al. (2022) in oral surgery reported that Surgicel 
provided faster and more stable hemostasis compared to 
gelatin-based agents [14].

The study included 40 patients who underwent a total 
of 80 tooth extractions. They were divided into two 
groups based on the type of anticoagulant used: the 
warfarin group (W) and the aspirin group (A), with 20 
patients in each group. Gelfoam was applied to the right 
side (R) and Surgicel to the left side (L) in both groups, 
allowing for a direct comparison of the hemostatic effec-
tiveness and healing outcomes of the two dressings. In 
terms of demographic distribution, females constituted 

55% of the study population, while males accounted 
for 45%, with a relatively even distribution across both 
groups. The patients’ ages ranged from 45 to 75 years, 
with a mean age of 58.10 ± 6.89 years, reflecting a focus 
on an age group more susceptible to anticoagulant-
related risks [39]. Although the distribution of extracted 
tooth types was not the primary variable of interest, we 
ensured that the types (molars, premolars, and anterior 
teeth) were relatively evenly distributed between the 
treatment sites. This balance reduces the likelihood that 
differences in healing outcomes were due to the anatomi-
cal variability of the extraction site.

Strict exclusion criteria were applied to ensure the 
accuracy of results and the homogeneity of the sample. 
Patients with uncontrolled systemic diseases that could 
affect the surgical procedure or impair wound healing 
were excluded [40]. Additionally, participants involved 
in other research studies during the same period were 
excluded to prevent treatment interference and its poten-
tial impact on outcomes [41]. Moreover, heavy smok-
ers and alcohol-dependent individuals were excluded 
due to their negative impact on wound healing and the 
increased likelihood of post-extraction complications 
[40]. Patients with unstable INR values (outside the ther-
apeutic range of 2–3.5) were also excluded due to the 
increased risk of bleeding and its potential effect on sta-
tistical accuracy [42]. While all patients included in the 
study had INR values within the therapeutic range (2.1–
3.1), this range still represents a spectrum of coagulation 
status that may influence bleeding risk. A post hoc analy-
sis showed a trend toward increased bleeding in patients 
with INR values > 2.5, although the difference was not 
statistically significant. Larger studies may be needed to 
determine whether narrower INR stratification reveals 
clinically meaningful differences.

This study aimed to evaluate the effectiveness of Surgi-
cel and Gelfoam in controlling bleeding, reducing pain, 
and promoting tissue healing after tooth extraction in 
patients taking aspirin and warfarin. The findings demon-
strated the superiority of Surgicel in achieving hemosta-
sis and reducing bleeding compared to Gelfoam. Patients 
treated with Surgicel recorded lower VIBe Scores at T0 
and T1, indicating a more efficient hemostatic response. 
Additionally, patients on warfarin experienced higher 
bleeding levels than those on aspirin, consistent with 
previous studies on the increased surgical bleeding risk 
associated with anticoagulants [43, 44]. The results 
showed a gradual decrease in pain intensity over D1, D3, 
and D7, with Surgicel proving more effective pain reduc-
tion than Gelfoam [38]. Patients treated with Surgicel 
reported significantly lower VAS Scores, particularly on 
Day 3 and Day 7, suggesting its potential role in minimiz-
ing inflammation and enhancing post-extraction com-
fort. These findings align with previous evidence by Mp 
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(2016), indicating that oxidized cellulose dressings, such 
as Surgicel, may aid in reducing local inflammation and 
improving tissue healing.

Regarding gingival healing, our findings indicate that 
Surgicel-treated sites exhibited higher Gingival Healing 
Index scores by Day 7. These results corroborate stud-
ies by Al-Attar et al. (2023) [45] and Genyk et al. (2016) 
[46]. This suggests that Surgicel stabilizes the blood clot, 
accelerating healing and reducing potential complica-
tions [47]. Furthermore, patients on warfarin experi-
enced more bleeding and slower healing compared to 
those on aspirin, consistent with existing literature high-
lighting the greater anticoagulant potency of warfarin by 
Yoshikawa et al., and Lee et al. [3, 12].

Late bleeding was assessed 24  h post-extraction [38], 
and the study found that patients treated with Surgicel 
were less likely to experience late bleeding than those 
treated with Gelfoam; this difference was statistically sig-
nificant (p < 0.05).

These findings underscore the clinical value of Surgi-
cel as a preferred hemostatic agent in patients undergo-
ing dental extraction while on anticoagulant therapy. Its 
application was associated with reduced risk of clot dis-
integration and a lower incidence of late bleeding events. 
Based on the outcomes of this study, Surgicel may offer 
superior efficacy in controlling post-extraction bleed-
ing, promoting tissue healing, and alleviating postopera-
tive pain, particularly in patients treated with aspirin or 
warfarin. It is important to note, however, that postop-
erative bleeding following dental extractions is relatively 
rare, even among anticoagulated patients. Although this 
study focused on a high-risk population, the overall inci-
dence of bleeding events remained low, which may limit 
the generalizability of the findings. Further long-term, 
multicenter studies with larger sample sizes are recom-
mended to assess the extended clinical benefits of hemo-
static agents and to compare their impact on healing 
and patient comfort across broader patient populations. 
Moreover, future research should consider the inclusion 
of patients treated with novel oral anticoagulants such 
as direct oral anticoagulants (DOACs) to evaluate their 
bleeding profiles and healing responses in comparison 
with traditional agents like aspirin and warfarin. This 
study also has several limitations. Notably, the absence of 
a suture-only control group prevented us from assessing 
baseline healing and bleeding outcomes without hemo-
static intervention. While the split-mouth design pro-
vided robust intra-individual comparisons, future studies 
should consider including a no-hemostat control arm 
to more clearly define the added benefit of hemostatic 
dressings in anticoagulated patients. Another limitation 
involves the assessment of postoperative pain. As both 
surgical sites were treated in a single session, patients 
may have experienced difficulty in localizing discomfort 

to a specific side. Although the split-mouth approach 
reduces intersubject variability, it may compromise the 
accuracy of pain differentiation. Future studies could 
improve on this by staging extractions and allowing suf-
ficient healing time between procedures.

Conclusions
This study highlights the importance of selecting appro-
priate hemostatic agents to improve the outcomes of 
tooth extractions in patients taking anticoagulants such 
as aspirin and warfarin. The primary challenge lies in 
effectively controlling bleeding without compromising 
anticoagulant efficacy or increasing the risk of compli-
cations. The results demonstrate that Surgicel provides 
superior hemostatic control compared to Gelfoam, as it 
helps reduce delayed bleeding, accelerates gingival tis-
sue healing, and minimizes pain, making it the preferred 
treatment option for this patient group.
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