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Abstract
Background  Surgical site infections (SSIs) and postoperative complications such as pain, haemorrhage, and nerve 
damage are significant concerns in oral surgery due to the high bacterial load in the oral cavity. Traditional intraoral 
dressings, though commonly used, have limitations in effectively preventing infections and promoting wound 
healing, especially following the surgical extraction of impacted mandibular third molars. Reso-Pac, a self-dissolving 
hydrophilic wound protection paste, has emerged as a potential solution, offering benefits such as medication 
delivery, protective barrier functions, and astringent properties.

Objective  To evaluate the efficacy of Reso-Pac, a self-dissolving hydrophilic wound protection paste, in reducing 
postoperative pain and promoting wound healing following the surgical extraction of impacted mandibular third 
molars.

Methods  A systematic review and meta-analysis were conducted according to PRISMA guidelines. Four randomized 
controlled trials (RCTs) that met the predefined PICOS criteria were included. Three of these studies were used in 
the quantitative synthesis. Data extraction and risk of bias assessment were performed independently by multiple 
reviewers.

Results  The meta-analysis demonstrated a significant reduction in pain on the 7th postoperative day with Reso-Pac 
compared to gauze pack controls, with a pooled effect estimate of -2.79 (95% CI: -4.18 to -1.40). Additionally, Reso-Pac 
significantly enhanced wound healing, with a pooled estimate of 2.71 (95% CI: 1.52 to 3.89). Bayesian meta-analysis 
supported these findings, though moderate evidence was indicated due to heterogeneity.

Conclusions  Reso-Pac significantly reduces postoperative pain and promotes efficient wound healing in patients 
undergoing surgical removal of impacted mandibular third molars. Despite few limitations, like in the number of 
studies and methodological variations, Reso-Pac shows substantial clinical potential as an effective treatment for 
improving postoperative recovery in oral surgeries. Further research is recommended to validate these findings across 
diverse populations.
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Introduction
In oral surgery, the high concentration of bacteria in the 
oral cavity increases the risk of surgical site infections 
(SSIs) [1, 2], which remain a concern despite advance-
ments in management techniques, along with complica-
tions like haemorrhage and nerve damage [1, 2]. Intraoral 
incisions, commonly performed during procedures such 
as impacted tooth removal, can introduce endogenous 
bacteria into the surgical site, thereby increasing the risk 
of postoperative infections [1, 2]. This risk is higher in 
mandibular surgeries due to reduced blood circulation 
and the accumulation of saliva and debris [1, 2]. The prev-
alence of SSIs varies widely, underscoring the importance 
of effective wound management. Several factors influ-
ence post-surgical healing including bacterial contami-
nation, wound cleanliness, the patient's intrinsic healing 
capacity, the surgical technique used and patient-specific 
variables such as medical history and lifestyle habits. [3]. 
Contamination remains a significant challenge, espe-
cially with food intake, often requiring dietary changes 
that may affect the patient’s nutrition [4]. Traditionally, 
intraoral dressings have been used to mitigate risks and 
promote healing. Various wound management methods 
exists, including saline and povidone-iodine irrigation 
[5], antibiotic gels [6–8], medicated packs [6–8], and 
membranes [6–8], each with their own limitations. Topi-
cal gels and solutions provide only temporary cleansing 
and require frequent reapplication [5, 7, 9, 10]. Mem-
branes offer wound protection but necessitate suturing 
for secure fixation and may present economic challenges 
[5, 7, 9, 10]. This situation often leads to dietary modifica-
tions that can impact the patient’s nutritional status [5, 7, 
9, 10].

Reso-Pac from Hager Worldwide, USA is a self-dis-
solving hydrophilic wound protection paste made from 
Carboxymethyl cellulose, polyvinyl acetate, ethyl alcohol, 
myrrh, vaseline, polyethylene oxide resin, offers a promis-
ing solution in oral surgery. It is known for its antiseptic, 
astringent and haemostatic properties. It is applied to the 
wound after being kneaded and shaped. Upon setting, it 
forms a gelatinous, elastic bandage that accelerates heal-
ing and reduces complications by serving as a medication 
carrier, protective barrier, astringent and disinfectant, 
similar to an intraoral bandage [3]. Reso-Pac’s versatility 
extends to periodontal and endodontic procedures [3]. 
However, there remains considerable variability in the 
reported effectiveness of various intraoral wound man-
agement agents, including newer dressings like Reso-Pac, 
with limited consensus on their comparative benefits. 
Despite individual studies suggesting positive outcomes 

with Reso-Pac, there is a lack of consolidated evidence 
evaluating its efficacy in oral surgery. This inconsistency 
in the literature underscores the need for a systematic 
review and meta-analysis to critically appraise and quan-
titatively synthesize the available randomized controlled 
trials to guide clinical decision-making. This systematic 
review and meta-analysis of randomized controlled trials 
aims to assess Reso-Pac’s effectiveness in reducing pain 
and enhancing wound healing of the surgically removed 
impacted mandibular third molars.

Materials and methods
Review question
This review was conducted in strict accordance with the 
“Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis” (PRISMA) guidelines, aiming to address 
the following research question: “Does the application of 
Reso-Pac dressing enhance postoperative wound healing 
and alleviate pain in patients undergoing surgical extrac-
tion of impacted mandibular third molars?”

Inclusion and exclusion criteria
The eligibility criteria for this review were determined 
based on the PICOS framework as follows:

 	• (P) Population: Patients undergoing surgical 
extraction of impacted mandibular third molars.

 	• (I) Intervention: Application of Reso-Pac.
 	• (C) Comparison / Control: Alternative therapeutic 

agents or placebo.
 	• (O) Outcomes: Reduction in postoperative pain and 

improvement in wound healing.
 	• (S) Study design: Experimental trials.

Only original studies that adhered to the “Population, 
Intervention, Control, Outcome” (PICO) framework 
were considered for inclusion. Studies involving ex vivo 
cell models, case reports, or case series were excluded to 
ensure focus on clinically relevant data.

Search strategy for article identification
The two researchers (S.R. and G.S.) independently 
conducted electronic search for relevant random-
ized controlled trials (RCTs) across multiple databases, 
including Medline (via PubMed), Web of Science, Sco-
pus, EMBASE, and Google Scholar, until April 30, 2024. 
The search strategy for each database was tailored using 
appropriate Boolean operators, ensuring comprehen-
sive coverage without imposing additional restrictions 
(Table 1).

Protocol registration number  CRD42024541873.

Keywords  Oral surgery, Wound healing, Postoperative pain, Third molar, Meta-analysis, Systematic review
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Screening of articles
Duplicate articles were identified and removed after 
pooling data from multiple databases, based on similari-
ties in title, author, and publication year. Deduplication 
and screening for inclusion was conducted using Rayyan 
software by two independent reviewers (S.R. and G.S.). 
Studies that did not meet the pre-specified PICOS cri-
teria were excluded upon title and abstract level screen-
ing through mutual agreement. Any discrepancies during 
the selection process were resolved through discussion, 
along with input from a third reviewer (S.S.) when neces-
sary. Then, full-text screening of eligible studies was then 
independently performed by S.R. and G.S., with disagree-
ments once again resolved through discussion (Fig. 1).

Data extraction
For studies meeting the eligibility criteria, data extrac-
tion was performed independently by two authors (S.R. 
and G.S.), capturing the following key parameters: (a) 
author and year, (b) study location, (c) study design, (d) 
type of impaction, (e) sample size, (f ) test group, (g) con-
trol group, (h) outcome measures, (i) results, (j) statistical 
significance, and (k) inference.

Risk of bias
The risk of bias in the included randomized controlled 
trials was evaluated using the Cochrane Risk of Bias tool 
(RoB 2.0). Two independent reviewers (S.R. and G.S.) 
conducted this assessment, with any disagreements 
resolved through consultation with a third reviewer 
(S.S.).

Effect measure and statistical analysis
A comprehensive meta-analysis was conducted using 
JASP software [11] to quantitatively evaluate the out-
comes from systematically reviewed studies. The primary 
outcomes assessed were reduction in pain scores and 
wound healing, analysed separately to determine their 
respective efficacies. The decision to prioritize these as a 
significant outcome was influenced by its recurrent men-
tion in the selected articles, indicating its relevance and 
impact. Reso-Pac application following surgical removal 
of mandibular impacted third molars was compared with 

the use of a gauze pack to assess improvements in wound 
healing. Due to the anticipated heterogeneity among the 
included studies, a random effects model was employed. 
To further address the heterogeneity and to enhance the 
robustness of the findings, Bayesian meta-analysis was 
conducted using JASP software.

GRADE approach
The certainty of the evidence was assessed using the 
Grading of Recommendations, Assessment, Develop-
ment, and Evaluations (GRADE) framework using the 
online software GRADEpro GDT (https://gradepro.org/). 
This approach considers five key domains: risk of bias, 
inconsistency, indirectness, imprecision, and publication 
bias. Two clinically relevant outcomes were evaluated, 
pain reduction (measured using the Visual Analog Scale 
[VAS]) and wound healing (assessed using the Modified 
Landry’s Wound Healing Scale). Data extracted from 
eligible randomized controlled trials (RCTs), and stan-
dardized mean differences (SMD) with 95% confidence 
intervals (CI) was calculated to estimate the effect size of 
Reso-Pac compared to placebo or other pharmacological 
interventions.

Results
Study selection
The two stage process of screening resulted in the inclu-
sion of four articles for review [3, 12–14]. Of these, three 
studies with comparable outcomes were selected for 
quantitative evidence synthesis, and their results are rep-
resented in a forest plot [3, 12, 14].

General characteristics
Following a thorough screening process four articles were 
deemed eligible for data extraction (Fig. 1). The primary 
tools used for outcome evaluation across these studies 
were the Visual Analog Scale (VAS) for pain assessment, 
employed in all four articles, and variations of Landry’s 
wound healing scale. Two studies used a modified version 
of Landry’s scale [3, 14], while two employed the original 
scale [12, 13] to assess wound healing progress. Further-
more, all studies ensured that both the test and control 
groups received a standardized management protocol 

Table 1  Search strategy for the databases
Database Nos. Search strategy
MEDLINE (PubMed) 15 ((((third molar[MeSH Terms]) OR (third molars[MeSH Terms])) OR (wisdom teeth[MeSH Terms])) OR (wis-

dom tooth[MeSH Terms])) AND ((((cellulose[MeSH Terms]) OR (cellulose)) OR (Reso-Pac)) OR (myrrh))
Scopus 9 ((ALL (“third molar”) OR ALL (“wisdom teeth”))) AND ((ALL (Reso-Pac) OR ALL (cellulose) OR ALL (myrrh)))
Web of Science 12 (((ALL=(“third molar”)) OR ALL=(“third molars”)) OR ALL=(“wisdom teeth”)) OR ALL=(“wisdom tooth”) 

AND ((ALL=(cellulose)) OR ALL=(Reso-Pac)) OR ALL=(myrrh)
Embase 4 (‘third molar surgery’/exp OR (‘third molar’/exp OR ‘molar, third’ OR ‘third molar teeth’ OR ‘third molar 

tooth’ OR ‘third molars’ OR ‘wisdom teeth’ OR ‘wisdom tooth’)) AND (‘Reso-Pac’ OR (‘cellulose’/exp OR 
‘alpha cellulose’ OR ‘cellulose column’ OR ‘cellulose polymer’ OR ‘qae cellulose’) OR ‘myrrh extract’/exp)

Google scholar 10 (“third molar” OR “wisdom teeth”) AND (“Reso-Pac” OR “cellulose” OR “myrrh”)

https://gradepro.org/
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consisting of antibiotics and analgesics. The dosage regi-
mens were kept consistent across both groups to ensure a 
reliable assessment of Reso-Pac’s efficacy (Table 2).

Main outcome of the study
Table 3 presents a comprehensive summary of outcome 
measures extracted from the studies encompassed in 
the review. Pain and wound healing scores meticulously 
delineated within the results section. In the context of 
this study, the surgical removal of impacted mandibular 
third molars were used as the benchmark for assessing 
both pain and wound healing. Notably, with the excep-
tion of one study, all others included in the review dis-
played a significant and statistically noteworthy disparity 

in pain and wound healing scale. This trend favoured the 
use of Reso-Pac over a placebo gauze pack.

Risk of bias assessment
Figures  2 and 3 illustrate the risk of bias assessments 
for individual studies and the overall summary graph 
for wound healing and pain assessment parameters, 
respectively, using the Cochrane Risk of Bias 2.0 tool for 
randomized controlled trials. The visualizations were 
generated using the Risk of Bias Visualization (RoB-
vis) tool [15]. The interrater reliability was high, with a 
Kappa score of 0.89, indicating strong agreement among 
reviewers.

Fig. 1  PRISMA Flow chart
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Among the four studies assessing wound healing, 50% 
exhibited a low risk of bias, while 25% had a moderate 
and high risk of bias. One study [13] demonstrated an 
overall high risk of bias, which influenced the cumulative 
bias summary. Additionally, none of the included studies 
provided a clear description of the blinding process for 
outcome assessment, raising concerns about potential 
detection bias. However, attrition bias was minimal, with 
negligible loss to follow-up reported. For pain assess-
ment, three studies were evaluated, all of which exhibited 
an appreciably low risk of bias. Despite certain method-
ological limitations, the overall risk of bias was deemed 
moderate, suggesting that while the findings should be 
interpreted with caution, they remain generally robust 
and reliable.

Quantitative synthesis
Pain parameter evaluation
A meta-analysis was conducted using JASP software to 
generate forest plots for two key outcome parameters: 
pain reduction and wound healing. Of the four included 
studies, three [3, 12, 14] provided relevant data for pain 
reduction, and were thus included in the analysis. The 
study by Lavanya et al. [13], which focused solely on 
wound healing as measured by Landry’s scale, did not 
evaluate pain, as confirmed through direct communi-
cation with the authors. Consequently, this study was 
excluded from the pooled statistical analysis for pain.

Quantitative analysis was performed using Cohen’s d as 
the effect estimate, calculated from the mean and stan-
dard deviation of the test and control groups using the 
Campbell Collaboration effect size calculator [16]. The 

Table 2  General characteristics of studies included
S.no Author, year Study 

location
 Study 
design*

Type of impaction Sam-
ple 
size

Test group (n) Control group (n)

1 Raghavan, S L., et al., 2020 [3] Chennai RCT Class 1 Position A Mesio-
angular/ Vertical

100 Reso-Pac (50) Gauze pack (50)

2 Gorrela., et al., 2022 [12] Telangana Split mouth 
RCT

Class 1 Position A 
Mesioangular

50 Reso-Pac (50) Gauze pack (50)

3 MK Lavanya; et al., 2023 [13] Chennai RCT NS* 30 Reso-Pac (15) Standard care 
with chlorhexidine 
mouthwash (15)

4 Pravallika, A., et al., 2024 [14] Bangalore RCT NS* 50 Reso-Pac (25) Gauze pack (25)
*NS: Not Specified, RCT: Randomized controlled trial

Table 3  Main outcome and inference from included studies
S.no Author, 

year
Outcome 
measures

Results (on day 7) Significance Inference

Pain Wound healing
Test Control Test Control

1 Raghavan, 
S L., et al., 
2020 [3]

Pain - VAS 
Wound healing - 
Modified Landry’s 
wound healing 
scale

0 1.04 (1.293) 5.0 (0) 4.0 (0.756) < 0.001 Reso-Pac promoted wound healing 
and improved patients comfort during 
the postoperative phase

2 Gorrela., 
et al., 2022 
[12]

Pain - VAS 
Wound healing - 
Landry’s scale

0.04 
(0.19)

1.38 (0.49) 5.0 (0) 4.06 (0.37) < 0.001 Reso-Pac serve to be an effective role 
as an intraoral dressing after surgical 
removal of impacted teeth which im-
proves patient comfort postoperatively 
by protecting the surgical wound, 
reducing the post-operative pain and 
enabling excellent wound healing.

3 MK 
Lavanya; 
et al., 2023 
[13]

Wound healing - 
Landry’s wound
healing scale

Very good 
− 40%
Excellent 
− 46.7%

Very good 
− 46.7%
Excellent 
− 13.3%

0.16 Study supports Reso-Pac, but further 
comparative studies with larger sample 
size with longer follow up are required 
to come to a definitive conclusion.

4 Pravallika, 
A., et al., 
2024 [14]

Pain - VAS
Wound healing - 
Modified Landry’s 
wound healing 
scale

0.20 
(1.0)

4.36 (1.31) Poor- 0.0%
Good- 4.0%
Very good- 
16.0%
Excellent- 
80.0%

Poor- 68.0%
Good- 
28.0%
Very 
good- 4.0%
Excellent- 
0.0%

0.001 Reso-Pac is a new dressing material of 
choice, which can be preferred over 
all other dressing materials for a better 
patient comfort and wound healing.
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results revealed a significantly greater reduction in pain 
on the 7th postoperative day with Reso-Pac compared to 
gauze pack controls (random-effects pooled estimate = 
-2.79; 95% Confidence Interval: -4.18 to -1.40) (Fig. 4). Fit 
measures from the maximum likelihood model further 
supported the adequacy of the meta-analysis. A log-like-
lihood value of -4.835 and deviance of 10.999 suggested 
reasonable model fit, while the Akaike Information Cri-
terion (AIC) of 13.670 and Bayesian Information Crite-
rion (BIC) of 11.867 indicated strong model specification, 
with lower values representing a better fit.

Bayesian meta-analysis
To address the heterogeneity more rigorously, a Bayesian 
meta-analysis was performed, incorporating all studies 
without exclusion. Markov Chain Monte Carlo (MCMC) 
simulations were used to estimate effect sizes by sam-
pling from the posterior distribution, integrating prior 
knowledge with observed data. Summary estimates were 
generated from these samples and compared to observed 
values, strengthening the evidence base. The Bayes-
ian analysis produced a Bayes Factor (BF10) of 3.208, 

indicating moderate evidence in favor of the alternative 
hypothesis (i.e., Reso-Pac reduces postoperative pain) 
relative to the null hypothesis. The Bayesian random-
effects model estimated a mean (µ) effect size of -1.834 
(95% credible interval: -3.89 to 0.46) (Fig. 5). This nega-
tive pooled effect size suggests a significant reduction 
in pain favoring Reso-Pac, though the credible interval 
crosses the line of no effect, indicating potential incon-
sistencies in the treatment’s efficacy for pain reduction. 
Despite this minor overlap, the Bayesian model demon-
strated a high degree of consistency between estimated 
and observed effect sizes, with minimal variability. This 
consistency enhances the credibility of the findings, 
indicating that the observed effects are likely reflective 
of true treatment patterns rather than random chance. 
Overall, the results provide moderate support for the 
conclusion that Reso-Pac effectively reduces pain follow-
ing third molar surgery. The robust and consistent effect 
size estimates reinforce the reliability of the conclusions 
drawn from both the frequentist and Bayesian meta-ana-
lytic frameworks.

Fig. 2  Risk of bias assessment and summary graph for studies evaluating wound healing parameters
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Wound healing parameter evaluation
A meta-analysis was performed to evaluate the effects 
of Reso-Pac dressing on wound healing using Landry’s 
wound healing scale. Out of the four studies included in 
the review, two provided comparable outcome measures 
for wound healing and were included in the quantita-
tive analysis [3, 12]. The remaining two studies [13, 14] 
reported wound healing as a percentage of the popula-
tion categorized using an ordinal scale, ranging from 
poor to excellent, and were therefore excluded from the 
meta-analysis.

Quantitative analysis was performed using Cohen’s d 
as the effect size estimate which revealed a significantly 
greater improvement in wound healing on the 7th day 

post-Reso-Pac application compared to gauze pack con-
trols. The random-effects pooled estimate was 2.71 (95% 
Confidence Interval: 1.52 to 3.89) (Fig.  6). Fit measures 
from the maximum likelihood model indicated a good 
fit for the meta-analysis, with a Log-Likelihood value of 
-2.524 and Deviance of 6.506. Additionally, the Akaike 
Information Criterion (AIC) value of 9.048 and Bayes-
ian Information Criterion (BIC) value of 6.434 suggested 
that the model was well-specified, with lower values rep-
resenting a better fit. Although substantial heterogeneity 
was observed (I² = 89.04%), further analyses to explore 
the heterogeneity were not conducted due to the lim-
ited number of studies (only two). Despite the observed 
heterogeneity, the confidence intervals were significantly 

Fig. 4  Random effect model forest plot graph for the parameter of pain reduction

 

Fig. 3  Risk of bias assessment and summary graph for studies evaluating pain parameters
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distant from the line of no effect, indicating that the 
heterogeneity did not undermine the robustness of the 
results.

The findings clearly demonstrate that Reso-Pac sig-
nificantly enhances wound healing on the 7th postop-
erative day when compared to controls. The observed 
effect sizes, showing negative values for pain reduction 
and positive values for wound healing, further support 
the efficacy of Reso-Pac in improving clinical outcomes 
following the surgical removal of impacted mandibular 
third molars.

Certainty of evidence
The certainty of evidence was assessed using established 
criteria including inconsistency, indirectness, impreci-
sion, and risk of bias, resulting in high-certainty ratings 
for both pain reduction and wound healing outcomes. 
Based on data from three randomized controlled trials 
(RCTs) on pain reduction and two RCTs on wound heal-
ing, Reso-Pac demonstrates a significantly greater effec-
tiveness compared to placebo or other drug treatments 
in reducing pain and promoting postoperative wound 
healing in patients undergoing surgical extraction of 

impacted mandibular third molars. These findings reflect 
a moderate level of certainty (Table  4). For pain reduc-
tion, patients treated with Reso-Pac showed an SMD of 
2.79 points higher (95% CI: 1.4 to 4.18) on the VAS scale 
compared to the control group, indicating a clinically 
meaningful reduction in postoperative pain. Similarly, 
wound healing was improved by 2.71 points (95% CI: 
1.52 to 3.89) on the Modified Landry’s Wound Healing 
Scale, suggesting enhanced tissue recovery within seven 
days. Despite these benefits, the certainty of evidence 
was downgraded to moderate due to concerns regarding 
randomization bias and substantial heterogeneity among 
studies.

Discussion
This review focuses on the management of intraoral 
wounds after the surgical extraction of impacted mandib-
ular third molars, emphasizing conservative approaches 
such as the application of intraoral dressings, particularly 
Reso-Pac, to protect the wound from physical, thermal, 
or microbial insults, thus promoting optimal healing at 
the surgical site. The review examines four studies that 
evaluate Reso-Pac’s effectiveness compared to placebos 

Table 4  GRADE summary of findings table
Reso-Pac compared to placebo/ any drugs in alleviating pain and in improving postoperative wound healing among patients undergoing 
surgical extraction of impacted mandibular third molars
Patient or population: Third molar extracted patients
Intervention: Reso-Pac
Comparison / Control: Placebo/ any drugs
Outcomes No. of par-

ticipants
(studies)

Fol-
low 
up

Certainty 
of the 
evidence
(GRADE)

Risk of 
Bias

Inconsistency Indirectness Imprecision Anticipated 
absolute effects 
with 95% CI*
Effect difference 
of Reso-Pac 
with compara-
tor / control

Reduction in pain
(VAS scale: 1 to 10)

250
(3 RCTs)

7 
days

⨁⨁⨁◯
Moder-
atea, b

Random-
ization 
concerns

Substantial 
heterogeneity

No 
indirectness

Not seriousc SMD 2.79 higher
(1.4 to 4.18)

Wound Healing
(Modified Landry’s wound 
healing scale: 1 to 5)

200
(2 RCTs)

7 
days

⨁⨁⨁◯
Moder-
atea, b

Random-
ization 
concerns

Substantial 
heterogeneity

No 
indirectness

Not seriousc SMD 2.71 higher
(1.52 to 3.89)

*The effect in the intervention group (and its 95% confidence interval) is based on the assumed effect in the comparison group and the relative 
effect of the intervention.
CI: confidence interval
GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.
Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a 
possibility that it is substantially different.
Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of 
effect.
Explanations

a. Bias exists at the stage of randomization

b. Substantial heterogeneity exceeding 75% across three studies in the analysis, an Egger’s intercept value of 10.49 along with a p-value of 0.03 indicates the 
presence of publication bias

c. Wider confidence interval yet the line of no effect is not interrupted



Page 9 of 11Raghavan et al. BMC Oral Health         (2025) 25:1369 

or alternative medications in reducing postoperative 
pain and enhancing wound healing. However, one study 
was excluded from the pain analysis [13], and two stud-
ies were omitted from the wound healing analysis due to 
significant variability in the outcome measures [13, 14].

Although the number of included studies was limited 
and from the same country, the consistent outcomes jus-
tified a quantitative synthesis. A Bayesian meta-analysis 
was employed to enhance estimate reliability and address 
potential heterogeneity, even with sparse data. Our 
quantitative synthesis revealed a significant reduction 
in postoperative pain with Reso-Pac compared to stan-
dard gauze pack controls. The pooled effect estimate of 
-2.79 (Fig. 4) suggests that patients treated with Reso-Pac 
experienced markedly less pain, with the considerably 
substantial effect size. To ensure the robustness of these 
findings, Bayesian meta-analysis was also conducted, 
yielding a pooled estimate of -1.83 (Fig. 5), further rein-
forcing the effectiveness of Reso-Pac in alleviating post-
operative pain following third molar extractions. In terms 
of wound healing, Reso-Pac demonstrated a significant 
advantage, with a pooled estimate of 2.71 on the seventh 
postoperative day compared to controls (Fig.  6). These 
outcomes highlight Reso-Pac’s clinical superiority in both 
pain reduction and wound healing.

Despite these positive findings, the analysis identified 
potential publication bias and heterogeneity, particularly 
concerning the pain reduction parameter, which could 
affect the interpretation of the results. Nevertheless, the 
Bayesian meta-analysis continued to support Reso-Pac’s 
efficacy, demonstrating a moderate effect size. However, 
the credible interval limits did cross the line of no effect, 
indicating some uncertainty. The risk of bias evaluation 
across the included studies indicated a predominance of 
low to moderate risk, with only 25% of studies exhibit-
ing high risk (Fig.  3). While these limitations must be 
acknowledged, the overall evidence is robust and sup-
ports the clinical use of Reso-Pac, albeit with some cau-
tion due to potential bias in study randomization.

Reso-Pac apart from being used in third molar surgeries 
gain a significant focal point attention in periodontal pro-
cedures, surpassing its exploration in impaction-related 
surgeries. Notably, Gopikrishnan et al. [17] compared 
Reso-Pac with Coe-Pak™ following gingivectomy, demon-
strating superior healing with Reso-Pac by day 3, a trend 
that continued through days 7 and 14. By days 21 and 28, 
both dressings showed comparable outcomes, signify-
ing complete healing. Reso-Pac was notable for its ease 
of application, reduced plaque accumulation, and overall 
superior healing. This study, which included a one-month 
follow-up, marks a significant advancement in the field. 

Fig. 6  Random effect model forest plot graph for the parameter of improvement in wound healing

 

Fig. 5  Bayesian Forest plot graph with observed and estimated effect sizes
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Similarly, Kazwini et al. [18] evaluated Reso-Pac and 
Coe-Pak after surgical removal of gingival pigmentation, 
with Reso-Pac showing slightly better healing at 1 and 2 
weeks, although these differences were not statistically 
significant.

The findings of Gholami et al. [19] further support 
Reso-Pac’s use in periodontal surgery, comparing it to 
Coe-Pak after flap surgery. Reso-Pac was found to be 
clinically equivalent to Coe-Pak but offered additional 
benefits, such as reduced plaque accumulation and gran-
ulation tissue formation. Moreover, Reso-Pac demon-
strated superior biocompatibility, with fewer cytotoxic 
effects on human gingival fibroblasts during the initial 
postoperative period. Furthermore, Kadkhodazadeh et 
al. [20] conducted an in vitro study, found that Reso-Pac 
exhibited lower cytotoxicity on fibroblast cells than Coe-
Pak. Petelin et al. [21] also compared Reso-Pac with sev-
eral periodontal dressings (including Barricaid, Coe-Pak, 
Fittydent, Mycotect, and Peripac), concluding that Reso-
Pac promoted superior epithelialization and vascular-
ization with minimal inflammatory response within the 
first four postoperative days, making it the most suitable 
periodontal dressing in their assessment. Consequently, 
Reso-Pac emerged as the most suitable periodontal 
dressing based on their evaluation.

While this review emphasizes Reso-Pac’s role in 
managing wounds following mandibular third molar 
extractions, the evidence also suggests its potential appli-
cability across a broader range of oral surgical proce-
dures. Despite efforts to address the limitation of a small 
sample size through various methodological approaches, 
the relatively limited number of included studies, along 
with heterogeneity in study designs, may restrict the gen-
eralizability of these findings. Further research is essen-
tial to refine the clinical use of Reso-Pac and confirm 
its efficacy in diverse patient populations. Nevertheless, 
Reso-Pac remains a promising treatment option. Its use 
as an intraoral dressing, combined with the absence of 
significant adverse effects, highlights its potential as an 
effective therapeutic approach for managing wounds 
after the surgical extraction of impacted mandibular third 
molars. Continued investigation is warranted to validate 
and enhance these findings across different populations. 
Nonetheless, the evident benefits of Reso-Pac as an intra-
oral bandage underscore its importance and relevance in 
advancing the field of oral surgery.

Conclusion
This systematic review and meta-analysis confirm that 
Reso-Pac significantly reduces postoperative pain and 
promotes wound healing following the surgical extraction 
of impacted mandibular third molars. It demonstrates 
superiority over conventional treatments, highlighting 
its potential as a promising option for intraoral wound 

management. However, certain limitations, including 
methodological heterogeneity and a limited number 
of studies, should be considered. While the evidence 
strongly supports its effectiveness in wound healing, the 
subjective assessment of pain reduction was not highly 
significant.
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