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Is there an effective way to control pain

perception after free gingival graft
removal? A systematic review and
meta-analysis
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The literature describes multiple ways to stimulate wound healing to reduce
the patient's perception of pain. This systematic review aimed to evaluate if
methods that enhance wound healing can reduce the patient's perception of
pain after free gingival graft removal from the palate region compared to
natural healing. A systematic review protocol was written following the
PRISMA checklist. Electronic searches of five databases were performed to
identify randomized clinical trials (RCTs) that assessed the patient's perception
of pain after the removal of a free gingival graft from the palate. The primary
outcome was the visual analog scale (VAS) score assessing the patient's
perception of pain 7 days after the free gingival graft removal from the palate
region. Of the 1,622 potentially relevant articles retrieved from the electronic
databases, 16 RCTs were selected for qualitative analysis, and of these, 6 RCTs
were included in the meta-analysis. RCTs showed a significant VAS reduction
associated with the use of methods to enhance wound healing. The pooled
estimates revealed a significant overall VAS reduction of 2.20 (95% Cl 2.32,
2.07) 7 days after surgery. The methods that presented the greatest reduction
in the perception of pain were platelet-rich fibrin, hyaluronic acid, and
autologous fibrin glue. Methods that enhance wound healing, including
platelet-rich fibrin, hyaluronic acid, and autologous fibrin glue, can reduce
pain perception after free gingival graft removal in the palate region.
However, only 1 RCT investigated each approach, which hinders the conclusion
regarding the best procedure to reduce the perception of pain.
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Soft tissue grafts have been widely used in clinical practice to increase tissue thickness

(phenotype conversion), restore an adequate width of keratinized tissue, correct mucogingival
deformities, and improve esthetics in teeth, and, more recently, in implants [1, 2]. A soft tissue graft
harvested from the palate with the overlying epithelium is defined as a free gingival graft (FGG) and
was first introduced to augment the keratinized tissue which was decreased or lost in one or more
teeth [3]. The importance of thick, keratinized soft tissue appears to be crucial for both natural teeth
and dental implants [4]. Just as teeth without keratinized attached gingiva, are more likely to present
a greater loss of attachment [5], the deficiency of (or minimal) keratinized mucosa around the implants
has been shown to hinder the patient's oral hygiene, leading to greater inflammation [6], mucosal
recession and earlier bone loss [7].

Likewise, a thick phenotype of soft tissue around teeth and implants is crucial in maintaining
health and esthetics, with the use of connective tissue graft (CTG) contributing significantly to these
outcomes [1, 4]. It has been speculated that approaches in which a deeper graft is removed from the
palate could decrease its quality because it is richer in fatty and glandular tissue. On the other hand,
the graft obtained by de-epithelization of an FGG would be composed of the lamina propria of the
palate, a denser connective tissue with a greater amount of collagen fibers and, therefore, a better
quality [8]. This would explain a greater increase in the thickness and quality of the buccal tissues after
root coverage, in addition to being a more stable and easier-to-handle material, which would justify
the use of this technique given the collection of deeper sub epithelial tissue graft.
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The disadvantages of this procedure would be linked to the postoperative effects, with pain

being the most common postoperative complication after palatal harvesting [9]. Several approaches
that claim to minimize patient morbidity, improve healing of palatal wounds, and reduce the
perception of postoperative pain after FGG collection have been proposed, such as hyaluronic acid,
platelet-rich fibrin (PRF) membranes, collagen sponge, use of cyanoacrylate, laser therapy [10-13].
In this context, this systematic review aimed to evaluate if methods that enhance wound healing can
reduce the patient's perception of pain after free gingival graft removal from the palate region
compared to natural healing. Thus, we aimed to answer the following PICOS question: “Does the use
of methods that aim to enhance wound healing reduce the patient's perception of pain after free
gingival graft removal from the palate region compared to natural healing?".

Materials and methods

A systematic review protocol was written following the PRISMA checklist and was followed in
both planning and reporting the review. The protocol was registered on 11/13/2022 with PROSPERO
(available under ID: CRD42022360096).

This systematic review aimed to assess methods that enhance wound healing to reduce the
patient's perception of pain after free gingival graft removal from the palate region and compare it to
natural healing.

The criteria used in this systematic review (SR) for the selection of studies were based on the
PICOS method as follows:

= (P) Population: patients undergoing surgery to remove a free gingival graft from the palate

region.

= (I) Interventions: methods that aim to enhance wound healing after free gingival graft

removal from the palate region.

» (C) Comparison between interventions: natural healing.

» (O) Primary outcomes: assessment of pain after removal of free gingival graft in the palate

region.

= (S) Type of studies: randomized controlled clinical trials.

Randomized clinical trials that included patients who were submitted to the removal of free
gingival graft in the palate region were included in this review.

Studies that included patients with diabetes and studies that did not assess the patient’s pain
perception. Studies that assessed sub epithelial connective grafts and studies that used alternative
methods to control pain (e.g., ozone therapy) were not included.

Methods aimed to improve wound healing and reduce pain perception after free gingival graft
removal in the palate region (test groups) compared to natural healing (control group).

A visual analog scale (VAS) assessing pain perception was the primary outcome of this study.
The secondary outcome was the consumption of analgesics.

Search strategies were developed at Pubmed/MEDLINE, Scopus, Cochrane Central Register of
Controlled Trials, LILACS, and EMBASE databases up to November 2022. MeSH terms and keywords
were combined to search the databases. The search strategy was as follows: ((palatal healing OR wound
healing OR palatal wound OR palatal bandage OR palatal dressing) AND (free gingival graft OR palatal
harvesting OR soft tissue graft)).

Two independent reviewers conducted the selection of the studies in the following steps:

1. Initial screening of potentially suitable titles against inclusion criteria to identify potentially
relevant articles (KB and KC). Before the initial screening, all items found through electronic
searches were grouped into a single list, excluding duplicates using Rayyan software. ai
(https://rayyan.aifreviews[407327).

2. Subsequently, two reviewers (EK and RD) independently examined the summaries (where
available) of all reports identified in the single Rayyan list. The full article was obtained
when studies met the inclusion criteria or when abstract data were insufficient to assess
inclusion criteria.

3. Eligibility of full articles identified as possibly relevant in the initial screening was made.
Four reviewers (KB, KC, EK, and RD) independently assessed the full text of all studies of
possible relevance.

4. When any disagreement among the four reviewers was revealed, a consensus was reached
by discussion between all reviewers.
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All studies that met the inclusion criteria underwent quality assessment and data recording. A
specifically designed standardized data extraction form was used to record data from each included
study, covering article title, date, authors, number of patients, type of pain assessment; the technique
used to remove the free gingival graft from the palate, data demographics, clinical methods (evaluation
and treatment), time points of follow-up, and reported outcomes. At this stage, a decision was made
between the reviewers (KB, KC, EK, and RD) for complete reading and data extraction performed
independently. When any disagreement was detected between the reviewers, a consensus was reached
by discussion between them.

The risk of bias in the included studies was evaluated according to the Cochrane Collaboration's
Tools for assessing the risk of bias. The quality assessment of performed independently by two reviewers
(KC and KB), with disagreements resolved by a third adjudicator (NCCS). The randomization and
selection methods (selection bias), completeness of the follow-up period/incomplete outcome data
(attrition bias); blinding of patients (performance bias) and examiners (detection bias); selective
reporting (reporting bias); and other forms of bias were classified as adequate (+), inadequate (=), or
unclear (?). Based on these domains, the overall risk of bias was categorized as follows: (1) low risk of
bias if all criteria were met (adequate methods of randomization and allocation concealment, a "yes"
answer to questions about completeness of follow-up and blinding, and a "no" answer to selective
reporting and other sources of bias); (2) unclear risk of bias if one or more criteria were partly met; or
(3) high risk of bias if one or more criteria were not met.

The quality of evidence was verified based on the risk of bias, inconsistency, indirectness, and
imprecision. The grades of Recommendation Assessment, Development, and Evaluation (GRADE)
guidelines tool was used to assess the strength of evidence across clinical trials regarding the
perception of pain.

Analyses were performed using the software Revman 5.4. Random-effects meta-analyses were
conducted for VAS at 2, 3, 7, and 14 days post-treatment. Pooled outcomes were expressed as weighted
mean differences (WMD). Statistical heterogeneity among the studies was assessed with the Cochrane
Q statistic and P.

Results

A total of 5,088 articles published between 2002 and 2022 were identified, evaluated, and
selected according to inclusion criteria. Through the Rayyan software, 3,466 duplicate articles were
detected and excluded. In addition, 1,622 articles were selected for reading titles, making the exclusion
according to the selected criteria. Of this total, 56 were read in full, and 15 papers were selected for
inclusion in this systematic review. One more article was included after a manual search in the
literature. They were generating a total of 16 articles for reading and data extraction. The search in
the gray literature did not generate new studies. The flow diagram of the search and selection process
and the reasons for excluding potential studies are shown in Figure 1.

16 RCTs published between 2002 and 2022 met the eligibility criteria and were included in this
literature review. Therefore, all 16 articles were included in the systematic review.

Table S1 shows the characteristics of the 16 studies included in the qualitative analysis. Overall,
613 participants were enrolled. The total follow-up varied between 3 days to 12 weeks. Regarding
interventions, we observed more frequently the use of PRF, which includes 6 RCTs [11, 14-18], and
low-level laser therapy [12, 13, 19]. In eleven studies, the number of participants remained unchanged
until the final follow-up [10, 11, 13, 15-22]. In the other 5 RCTs, 1 or more patients did not reach the
final follow-up [12, 14, 23-25]. All the studies included systemically healthy patients; 1 study included
smokers [21].

In four studies, there was a difference between the groups regarding the use of analgesics,
with a greater number of pills in the control group [11, 18, 19, 23]. In four other studies, this difference
was not found [12, 13, 21, 22]. In addition, eight other studies did not report the use of medication
[10, 14-17, 20, 24, 25].

Figure 2 presents the results of the risk of bias analysis. Two studies did not clarify the random
sequence generation [20, 24], and 7 studies did not adequately report the blinding of outcome
assessment [11, 16-18, 21, 23, 25].
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Figure 1. Flowchart

Overall, 4 RCTs had a low risk of bias [13, 19, 23, 25], while 12 were considered to have a high
risk of bias [11, 12, 14-18, 20-22, 24, 25].

Table 1 presents the GRADE summary for the quality of evidence. Six RCTs were included in the
analysis [10, 11, 17, 18, 20, 22]. Risk of bias was considered “serious,” whilst Inconsistency, Indirectness,
Imprecision, and Publication bias were considered “not serious.” Thus, the Quality of evidence was
considered Moderate due to the high risk of bias.

Meta-analyses were performed with data from 6 RCTs [10, 11, 17, 18, 20, 22]. Pooled estimates
indicated significant differences between groups for VAS reduction (WMD: 2.20; 95% Cl: 2.32,2.07; p
< 0,00001; i 8%) 7 days after surgery (Figure 3A). Subgroup analysis for the origin of biomaterial
showed a significant effect of treatment for VAS reduction for autogenous (WMD: 2.19; 95% Cl:
2.32,2.07; p < 0,00001;  0%) and xenogenous (WMD: 2.48; 95% Cl: 3.79,1.18; p = 0,0002; i’ 69%)
biomaterials 7 days after surgery (Figure 3B). When different follow-ups were analyzed, experimental
treatment reduced mean VAS at 2 (WMD: 2.82; 95% Cl: 3.59,2.04; p < 0,00001; i? 85%), 3 (WMD: 3.04;
95% Cl: 3.92,2.16; p < 0,00001; i? 83%), and 14 (WMD: 1.99; 95% Cl: 2.13,1.86; p < 0,00001; i? 0%)
days post-surgery.
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A

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Femminella et al. 2016 24 02 20 46 02 20 97.5% -2.20[-2.32,-2.08]

Isler et al. 2019 04 1 10 1.9 2 10 0.8% -1.50[-2.89,-0.11)

Kiziltoprak & Uslu 2020 1.17 1.53 12 333 184 12 0.8% -2.16[-3.51,-0.81]

Miguel et al. 2021 085 37 22 15 44 22 0.3% -0.65[-3.05, 1.75]

Samani et al. 2017 0 0 10 13 125 10 Not estimable

Yildirim et al. 2018 1.25 1.54 12 45 227 12 0.6% -3.25[-4.80,-1.70]

Total (95% Cl) 86 86 100.0% -2.20 [-2.32, -2.07] ¢

Heterogeneity: Chi? = 4.34, df = 4 (P = 0.36); 1> = 8% i -2 5 é
Test for overall effect: Z = 35.17 (P < 0.00001) Favours [experimental] Favours [control]
B Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
1.2.1 Autogenous biomaterial versus Natural healing

Femminella et al. 2016 24 02 20 46 02 20 97.5% -2.20[-2.32,-2.08] .

Isler et al. 2019 04 1 10 1.9 2 10 0.8% -1.50[-2.89, -0.11]

Kiziltoprak & Uslu 2020 117 1.53 12 333 1.84 12 0.8% -2.16[-3.51,-0.81] —

Samani et al. 2017 0 0 10 7 1.05 10 Not estimable

Subtotal (95% CI) 52 52 99.1% -2.19[-2.32, -2.07] ¢

Heterogeneity: Chi? = 0.97, df = 2 (P = 0.61); 1= 0%

Test for overall effect: Z = 34.98 (P < 0.00001)

Figure 3. Meta-analysis

Table 1. GRADE summary of findings table for the methods to enhance wound healing compared with natural
healing 7 days after free gingival graft removal from the palate region

Certainty assessment Effect
M Quality of Key message
Neof | Study | Riskof : . | Publication | _ 2" | Evidence
studies desian bias Inconsistency | Indirectness | Imprecision bias Difference
g (95% C1)
-2.2VAS | MODERATE | Methods that enhance
wound healing
(95% CI - Due to probably reduce the
Randomized | Serious . | Notserious | Notserious | Notserious | 232, - high risk . ;
6 trial . Not serious . p . 207 f bi perception of pain after
07) orbias. free gingival graft
removal from the
palate region.
Discussion

This systematic review identified 16 clinical trials that assessed the use of methods to enhance
wound healing after free gingival graft removal from the palate region. Of these, 6 studies were
included in the meta-analysis. The results of the meta-analysis showed that using methods that
enhance wound healing significantly reduced VAS scores compared with natural healing 7 days after
free gingival graft removal. This was the first systematic review and meta-analysis that assessed
methods that aim to reduce the patient's perception of pain after free gingival graft removal from the
palate region. In a subgroup analysis considering different types of biomaterials, VAS was also
decreased with the use of either autogenous or xenogenous biomaterials 7 days after surgery.

We carried out additional analysis according to the biomaterials tested in the selected studies.
4 RCTs used autogenous biomaterials to enhance wound healing in the palate donor region [11, 17, 18,
20]. These included platelet-rich derivate, such as PRP, PRF, and AFG. As for the xenogenous
biomaterials, 1 RCT used EMD [22] and 1 RCT used HA [10] in the palate region after free gingival graft
removal. In both scenarios, VAS scores decreased after 7 days. Autogenous and xenogenous
biomaterials promoted similar outcomes in the reduction of pain perception.

Another topic of interest regarding pain perception is the moment the patient perceives it.
Thus, we conducted additional analyses for different follow-ups assessed in the clinical trials. As a
result, we observed that other treatments to enhance wound healing in the donor site promote the
most significant reductions of pain as perceived by the patients at 2 and 3 days of follow-up. Even
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though this finding is expected, as the acute inflammatory process tends to exacerbate the perception
of pain in the first 72h (Inflammatory phase), our results encourage the clinician to choose an
additional treatment for the donor area instead of expecting spontaneous healing alone, since methods
to enhance wound healing can help to reduce discomfort when the patient is more vulnerable.
Fourteen days after free gingival graft removal, pain perception was greater when a therapy to improve
wound healing was applied. Interestingly, one study reported that the mean VAS score was zero for
the experimental and the control groups, suggesting that, eventually, both approaches might reach
similar standards.

The outcome assessed in this meta-analysis was a patient-centered outcome measure (PROM).
Regulatory agencies, including the Food and Drug Administration (FDA), have suggested that clinically
meaningful outcomes should be able to measure how a patient feels (e.g. symptoms) directly, functions,
or survives, and such endpoints should be reported in clinical trials. Even though PROMs can be
subjective results of clinical procedures, assessing pain using VAS and other PROMs should be
considered in future studies that evaluate methods to improve wound healing since the most clinically
meaningful goals of such procedures are to reduce pain symptoms and increase the quality of life.
Nevertheless, as for any other PROM, pain perception can be subjective. Thus, the use of the VAS scale
needs to be standardized in future studies. In addition, the prescription of analgesics following ethical
guidelines should be reported.

As a secondary variable, we assessed the use of analgesics in the control and test groups of the
included studies. There was great heterogeneity in the medication regimen among the studies, which
precluded a meta-analysis. Among the RCTs included in the meta-analysis, only 2 [11, 18] reported
greater use of analgesics by the participants in the control group. Thus, even with the use of medication
to control pain, the test groups presented a reduction in VAS scores, revealing that methods to enhance
wound healing surpassed the use of analgesics in the control of pain. For the other RCTs, there was no
difference between the groups, or the authors did not report the use of analgesics at all.

In this systematic review, the risk of bias was assessed according to the Cochrane Collaboration
tool. Most studies were considered to have a high chance of bias [11, 12, 14-18, 20-22, 24, 25]. The
domain that mainly impacted these studies was the blinding of the participants. Nonetheless, the high
risk of bias found in most of the trials also affected the GRADE assessment, downgrading the quality
of evidence to Moderate.

For procedures that require blood collection, the high risk of bias is inherent to the trial
methodology, since collecting blood from the patients in the control group would not be ethically
acceptable. However, future studies that use xenogenous biomaterials could reduce their risk of bias
by using a placebo in the control group.

Large varieties of procedures that reduce pain perception after free gingival graft removal
from the palate have been reported. The methods that presented the greatest reduction in the
perception of pain were platelet-rich fibrin, hyaluronic acid, and autologous fibrin glue. Methods that
enhance wound healing, including platelet-rich fibrin, hyaluronic acid, and autologous fibrin glue, can
reduce pain perception after free gingival graft removal in the palate region. However, only 1 RCT
investigated each approach, which hinders the conclusion regarding the best procedure to reduce the
perception of pain.

Resumo

A literatura descreve diferentes formas de estimular a cicatrizacio para reduzir a percepcao de
dor do paciente. Esta revisdo sistematica teve como objetivo avaliar se métodos que melhoram o reparo
de feridas podem reduzir a percepcao de dor do paciente apds a remocgao de enxerto gengival livre da
regido do palato quando comparado a cicatrizacdo natural. Um protocolo de revisdo sistematica foi
escrito seqguindo a lista de verificacdo PRISMA. Pesquisas eletronicas em cinco bancos de dados foram
realizadas para identificar ensaios clinicos aleatorizados (ECA) que avaliaram a percepcdo de dor do
paciente ap6s a remocdo do enxerto gengival livre do palato. O desfecho primario foi o escore da escala
visual analogica (VAS) avaliando a percep¢do de dor do paciente 7 dias apos a remocéo do enxerto
gengival livre da regido do palato. Dos 1.622 artigos potencialmente relevantes recuperados das bases
de dados eletronicas, 16 ECAs foram selecionados para andlise qualitativa, e destes, seis ECAs foram
incluidos na meta-andlise. Os estudos analisados demonstraram uma reducio significativa de VAS
associada ao uso de métodos para melhorar a cicatrizacdo de feridas. As estimativas agrupadas
revelaram uma reducio global significativa do VAS de 2,20 (95% Cl 2,32, 2,07) 7 dias apds a cirurgia.
Os métodos que apresentaram maior reducio na percepcdo de dor foram fibrina rica em plaquetas,
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acido hialuronico e cola de fibrina autéloga. Métodos que melhoram a cicatrizacdo de feridas podem
reduzir a percepcao de dor ap6s a remocao do enxerto gengival livre na regido do palato, especialmente
fibrina rica em plaquetas, acido hialurdnico e cola de fibrina autdloga. No entanto, apenas um ECA
avaliou cada abordagem, o que impossibilita a conclusdo sobre qual ¢ o melhor procedimento para
reduzir a percepcao de dor.
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Supplementary Table 1. Characteristics of the included studies

Appendix

Study

Study design [ Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Parallel RCT, 4 weeks

N = 40 (15 male and 25 female)
Age mean: 18 - 47 years

Mean age: 32.4 + 5.0 years
Test group: Not available

Control group: Not avaiable

Test group:
N baseline = 20
N end of trial = 20

Control group:
N baseline = 20
N end of trial = 20

Systemically healthy and
non-smokers

Test group: PRF

Control group:
collagen sponge

Test group
VAS at 7 days: 2.40 + 0.20
VAS at 14 days: 1.75 + 0.22

Control group
VAS at 7 days: 4.60 + 0.20
VAS at 14 days: 3.75 + 0.22

Heidari et al. 2017, Iran

Split-mouth RCT, 7 weeks

N =12 (4 male, 8 female)
Age range: 24 - 55 years
Mean age: 40.2 + 9.2 years
Test group: Not available

Control group: Not available

Test group:
N baseline = 12

N end of trial = 12

Control group:
N baseline = 12

N end of trial = 12

Systemically healthy and
non-smokers

Test group: LLLT

Control group: sham
LLLT

VAS did not differ between
groups (data not shown)

Consumption of analgesics for
7 days

Test group: 1.33 + 1.52

Control group: 1.29 + 1.63
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Supplementary Table 1. Continuation

Study

Study design [ Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Ozcan et al. 2017, USA

Parallel RCT, 6 weeks

N =125

Age range: 21 - 48 years
Mean age:

PRF: 33.55 + 7.64
BC:37.11+ 4

WG: 37.61 + 6.64

PRF group:
N baseline = 47

N end of trial = 42

BC group:
N baseline = 47

N end of trial = 42

WG group:
N baseline = 47

N end of trial = 41

Systemically healthy and
non-smokers

Test group 1:

PRF + butyl-
cyanoacrylate
adhesive

Test group 2:

butyl-cyanoacrylate
adhesive

Test group 3:

gauze compression
with 15% ferric
sulfate solution

Test group 1

VAS at 3 days: 0.36
VAS at 7 days: 0.00
VAS at 14 days: 0.00

Test group 2

VAS at 3 days: 1.90
VAS at 7 days: 0.00
VAS at 14 days: 0.00

Test group 3

VAS at 3 days: 3.22
VAS at 7 days: 1.02
VAS at 14 days: 0.32

Samani et al. 2017,
USA

Split-mouth RCT, 8 weeks

N=10
Age range: 20 - 45

Test group:
N baseline = 10

N end of trial = 10

Control group:
N baseline = 10
N end of trial = 10

Systemically healthy and
non-smokers

Test group: PRP

Control group:
natural healing

Test group

VAS at 2 days:3.20 + 1.13
VAS at 7 days: 0.00 + 0.00
VAS at 14 days: 0.00 + 0.00
Control group

VAS at 2 days: 7.00 + 1.05
VAS at 7 days: 1.30 + 1.25
VAS at 14 days: 0.00 + 0.00
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Ustaogl et al. 2017,
Turkey

Parallel RCT, 3 weeks

N = 40 (male: 4, female: 31)

Control group

Female: 15

Male: 3

Mean age: 31.94 + 7.46

Test group

Female: 16

Male: 1

Mean age: 34.88 + 9.84

Test group:
N baseline = 20
N end of trial = 17

Control group:
N baseline = 20
N end of trial = 18

Systemically healthy and
non-smokers

Test group 1: LLLT +
acrylic stent

Control group:
acrylic stent

Consumption of analgesics did

not differ between groups
(data not shown)

Bahammam et al. 2018,
Saudi Arabia

Parallel RCT, 8 weeks

N =24

Age range: 18 - 24 years

Mean age:
Control group: 28.5 + 3.7
Test group: 27.8 + 4.3

Test group:
N baseline = 12

N end of trial = 12

Control group:
N baseline = 12

N end of trial = 12

Systemically healthy and
non-smokers

Test group: PRF +
periodontal dressing

Control group:
periodontal dressing

Test group

VAS at 2 days: 1.41
VAS at 3 days: 0.53
VAS at 7 days: 0.34

Control group

VAS at 2 days: 3.38
VAS at 3 days: 3.94
VAS at 7 days: 0.00
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Yildirim et al. 2018,
Turkey

Parallel RCT, 6 weeks

N = 36 (9 male and 27 female)
Age range: 21 - 62 years
Mean age: 32.58 + 7.81 years

Test group 1:
N baseline = 12

N end of trial = 12

Test group 2:
N baseline = 12

N end of trial = 12

Control group:
N baseline = 12

N end of trial = 12

Systemically healthy and

non-smokers

Test group 1: 0.2%
HA + periodontal
dressing

Test group 2: 0.8%
HA + periodontal
dressing

Control group:
periodontal dressing

Test group 1

VAS at 3 days: 1.67 + 1.55
VAS at 7 days: 1.25 + 1.54
VAS at 14 days: 0.00 + 0.00

Test group 2

VAS at 3 days: 1.92 + 1.83
VAS at 7 days: 0.83 + 1.52
VAS at 14 days: 0.17 + 0.38

Control group

VAS at 3 days: 6.42 + 1.83

VAS at 7 days: 4.50 + 2.27

VAS at 14 days: 1.25 + 1.91

No patients reported the
consumption of analgesics
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Isler et al. 2019, Turkey

Parallel RCT, 2 weeks

N = 60 (16 Male 44 female)

Age range: 18 - 65

Test group 1:

N baseline = 10

N end of trial = 10

Test group 2:

N baseline = 10

N end of trial = 10

Test group 3:

N baseline = 10

N end of trial = 10

Test group 4:

N baseline = 10

N end of trial = 10

Test group 5:
N baseline = 10

N end of trial = 10

Control group:

N baseline = 10

N end of trial = 10

Systemically healthy and

non-smokers

Test group 1: PRF

Test group 2: plastic
composite retainer

Test group 3: LLLT

Test group 4: ozone

Test group 5:
collagen sponge

Control group:
natural healing

Test group 1

VAS at 2 days: 0.30 + 0.50
VAS at 3 days: 0.00 + 0.00
VAS at 7 days: 0.40 + 1.00
Test group 2

VAS at 2 days: 0.60 + 1.00
VAS at 3 days: 0.00 + 0.00
VAS at 7 days: 0.60 + 1.60
Test group 3

VAS at 2 days: 0.90 + 1.40
VAS at 3 days: 1.10 + 1.90
VAS at 7 days: 0.60 + 1.60
Test group 4

VAS at 2 days: 1.30 + 1.90
VAS at 3 days: 0.90 + 1.20
VAS at 7 days: 0.60 + 1.10
Test group 5

VAS at 2 days: 2.10 + 2.90
VAS at 3 days: 0.70 + 1.50
VAS at 7 days: 1.60 + 2.20
Control group

VAS at 2 days: 2.10 + 3.00
VAS at 3 days: 0.30 + 0.50
VAS at 7 days: 1.90 + 2.00
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Sharma et al. 2019,
India

Parallel RCT, 4 weeks

N =20

Male: 5
Age range: 20 - 52
Mean age: 36.2 years

Female: 15
Age range: 18 - 48
Mean age: 30.33 years

CollaCote group:
Male: 3

Female: 7

PRF group:
Male: 2

Female: 8

Test group:
N baseline = 10

N end of trial = 10

Control group:
N baseline = 10

N end of trial = 10

Systemically healthy and
non- smokers

Test group: PRF

Control group:
collagen membrane
+ aluminum foil
template

Test group
VAS at 7 days: 1.9
VAS at 14 days: 0.80

Control group
VAS at 7 days: 3.2

VAS at 12 days: 1.50
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Tavelli et al. 2019,
Germany

Parallel RCT, 2 weeks

N = 44 (15 male and 29 female)
Age range: 32 - 73

Mean age 51.7 + 11

Control group (11 male an 11 female)

Mean age: 52.6 + 9.3

Test group (4 male and 18 female)

Mean age: 50.86 + 12.55

Test group:
N baseline = 22
N end of trial = 22

Control group:
N baseline = 22
N end of trial = 22

Systemically healthy

6 patients (3/group) were

smokers

Test group: collagen
sponge +
cyanoacrylate
adhesive dressing

Control group:
collagen sponge

Test group

VAS at 3 days: 0.70
VAS at 7 days: 0.50
VAS at 14 days: 0.00

Control group

VAS at 3 days: 2.20
VAS at 7 days: 1.80
VAS at 14 days: 0.60

Consumption of analgesics for
14 days

Test group: 2 patients

Control group: 10 patients
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Kiziltoprak €t Uslu 2020,
Turkey

Parallel RCT, 12 weeks

N = 36 (9 male and 27 female)

Age range: 18 - 53 years
Mean age: 31.42 + 9.94

Control group:
Male: 9
Female: 3

Mean age: 32.08 + 9.46

AFG:
Male: 12
Female: 0

Mean age: 33.25 + 10.97

i-PRF:
Male: 6
Female: 6

Mean age: 28.92 + 9.66

Test group 1:
N baseline = 12

N end of trial = 12

Test group 2:
N baseline = 12

N end of trial = 12

Control group:
N baseline = 12

N end of trial = 12

Systemically healthy and
non-smokers

Test group 1: fibrin
glue

Test group 2: i-PRF

Control group:
natural healing

Test group 1

VAS at 3 days: 1.61 + 1.64
VAS at 7 days: 1.17 + 1.53
VAS at 14 days: 0.11 + 0.37

Test group 2

VAS at 3 days: 2.79 + 1.44
VAS at 7 days: 3.24 + 1.63
VAS at 14 days: 0.63 + 0.93

Control group

VAS at 3 days: 3.34 + 2.10
VAS at 7 days: 3.33 + 1.84
VAS at 14 days: 1.67 + 1.65

Consumption of analgesics
Test group 1: 42
Test group 2: 92

Control group: 87
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Hassan et al. 2021,
Egypt

Parallel RCT, 6 weeks

N = 30 (4 male and 26 female)

Mean age: 24 to 49 years

Control group:
Male: 1
Female: 9

Mean age: 34.20 + 2.19

MEBO group:
Male: 2
Female: 8

Mean age: 40.60 + 2.02

0.2% hyaluronic acid gel group:
Male: 1
Female: 9

Mean age: 37.80 + 2.65

Control group:
N baseline = 13

N end of trial = 10

Test group1:
N baseline = 13

N end of trial = 10

Test group 2:
N baseline = 13

N end of trial = 10

Systemically healthy and

non- smokers

Test group 1: herbal
ointment (MEBO) +
periodontal dressing

Test group 2: 0.2%
HA gel + periodontal
dressing

Control group:
periodontal dressing

Self-reported pain was lower
for the test group 1 [VAS =0
(0,1)] and higher for the
control group [VAS = 4.5
(0,7.5)] 3 days after the surgery.
No patients reported pain at 7
days. VAS was reported in
median and range.

Consumption of analgesics did
not differ between groups
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Supplementary Table 1. Continuation

Study

Study design / Follow-up

Sample size (baseline)

Participants

Systemic condition

Interventions

Outcomes measures of
interest for the review

Miguel et al. 2021,
Brazil

Parallel RCT, 12 weeks

N = 44 (17 male and 27 female)

Control group
Male: 7
Female: 15

Mean age: 44.31 + 11.51 years

EMD group
Male: 10
Female: 12

Mean age: 48.27 + 12.42

Test group:
N baseline = 22
N end of trial = 22

Control group:
N baseline = 22

N end of trial = 22

Systemically healthy and
non-smokers

Test group: EMD

Control group:

natural healing

Test group

VAS at 2 days: 1.75 + 2.00
VAS at 3 days: 1.00 + 3.00
VAS at 7 days: 0.85 + 3.70

Control group

VAS at 2 days: 1.80 + 4.00
VAS at 3 days: 1.75 + 4.50
VAS at 7 days: 1.50 + 4.40

Consumption of analgesics did
not differ between groups

Spin et al. 2021, Brazil

Parallel RCT

N= 24

Age range: 30 - 70 years
Mean age: 45 years
Control group:

Male: 3

Female: 11

Mean age: 45.5 + 12.2
Latex group:

Male: 3

Female: 7

Mean age: 45.7 + 12

Control group:
N baseline = 14

N end of trial = 14

Test group:
N baseline = 10

N end of trial = 06

Systemically healthy and
non-smokers

Test group: latex
membrane

Control group:
acrylic stent

Test group

VAS at 3 days: 6.70 + 9.07
VAS at 7 days: 2.20 + 2.04
VAS at 15 days: 1.70 + 3.71
Control group

VAS at 3 days: 11.57 + 18.90
VAS at 7 days: 7.36 + 12.94
VAS at 15 days: 2.14 + 2.71
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Supplementary Table 1. Continuation

Outcomes measures of

Study Study design / Follow-up | Sample size (baseline) Participants Systemic condition Interventions interest for the review
Yussif et al. 2021, Egypt | Parallel RCT N= 24 Control group: Systemically healthy and Test group: Test group
N baseline = 12 non-smokers propylene mesh VAS at 14 days: 1.60 + 0.52
Control group: N end of trial = 10
Male: 6 Control group: Control group
acrylic stent
Female: 6 Test group: VAS at 14 days: 7.1 + 0.32
Mean age: 27.67 + 5.55 N baseline = 12
N end of trial = 10 Consumption of analgesics was
higher in the control group
Test group:
Male: 5
Female: 7
Age range: *
Mean age: 27.75 + 4.96
Bitencourt et al. 2022, Parallel RCT N =44 Control group: Systemically healthy and Test group: LLLT Pain perception was lower for
Brazil N baseline = 22 non-smokers the test group at 2 and 3 days
post-surgery. Postoperative
Placebo N end of trial = 22 Control group: sham | pain was reported as VASLOG
LLLT (VasLog Transformation).
Male: 6
Female: 16 Test group:
N baseline = 22 Consumption of analgesics was
aseline = higher for the control group.
PBMT N end of trial = 22
Male: 5
Female: 17
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