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Abstract

Background: The purpose was to evaluate the variation in thickness and early healing of the donor area of the palate
with the placement of a collagen sponge and the use of fibrin-rich plasma (L-PRF).

Material and Methods: Thirty patients who required mucogingival surgery treatment were selected and distributed
into 2 groups. After obtaining the free palate graft, L-PRF was placed in Group A, and a collagen sponge was placed
in Group B. The healing process of the palate was evaluated at 24 hours and 7, 14, 21 and 28 days postsurgery. The
thickness of the donor area (palate) was evaluated using an acrylic splint. These measurements were made before
and 4 months after surgery.

Results: In the collagen sponge group, less gain of the palatal mucosa was observed, with a mean difference of 0.1
+ 0.8 mm (CI: —0.341-0.518) (p=0.691), whereas in the fibrin-rich plasma group, a mean difference of 0.0 + 0.5
mm (CI: —0.229-0.229) (p=0.934) was found; however, when comparing the gain of the palatal mucosa in both
groups, no significant difference was observed (p=0.932). The healing index at 24 hours indicated the presence of
clots, on Day 28 vascularisation and total epithelialisation (100.0%), and finally, the collagen sponge group on Day
14 presented 93.3% partial vascularisation of connective tissue and 33.3% L-PRF (p=0.001).

Conclusions: There was no statistically significant difference in the thickness of the palatal mucosa after the use of
L-PRF and the collagen sponge.

Key words: Palate thickness, connective tissue graft, fibrin-rich plasma, collagen sponge, palate healing.

Introduction

Currently, an increasing number of patients present with
loss of gingival tissue around teeth that affects both aes-
thetics and function. Among mucogingival deformities
and conditions, the most common are a lack of kera-
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tinized gingiva and gingival recession (1). To correct
soft-tissue defects around teeth and implants, grafts, im-
portant periodontal and implant plastic surgery procedu-
res, are used (2,3).

Before performing periodontal plastic surgery, some
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fundamental principles must be taken into account du-
ring the preoperative phase, such as the control of fac-
tors that affect the patient (oral hygiene, cessation of
smoking and control of any systemic disease), principles
relevant in the flap phase (design, mobilisation, advan-
cement, adaptation and stabilisation), and infection con-
trol in the postoperative phase (effective oral hygiene
measures, antiseptic treatment and other medications)
(4). Various surgical techniques are recommended, in-
cluding subepithelial connective tissue grafts and free
gingival grafts, which provide excellent results in terms
of increasing the thickness of the gingival tissue and wi-
dth of the attached gingiva (2-6).

Before reaching a clinical decision, clinicians should
assess the thickness of the palatal mucosa (PM) as a
potential donor site. The palatal mucosa at the level of
the premolar is a common region selected for obtaining
subepithelial connective tissue grafts due to its histolo-
gy, anatomy, appropriate tissue thickness and low risk of
damage to the palatal neurovascular bundle (7). Similar-
ly, closure of the wound is crucial for periodontal hea-
ling, especially after regenerative procedures. The first
postoperative week appears to be critical for maintaining
wound stability (8). Potential complications include ne-
crosis, pain, excessive bleeding, prolonged discomfort
and infection (3,9).

Various biomaterials have been used to promote hea-
ling of the donor site after graft harvesting (10-12). Fi-
brin-rich plasma (L-PRF) is a platelet concentrate ob-
tained from autologous blood. This fibrin network leads
to increased cell migration and proliferation, thereby
promoting efficient healing (5,9,10). Mechanical hae-
mostats are only appropriate for patients with a proper-
ly functioning coagulation system to improve bleeding
control after a surgical procedure. In addition, mecha-
nical haemostats absorb multiple times their weight in
fluids, promote platelet activation and aggregation, pro-
duce a matrix at the bleeding site and activate the extrin-
sic coagulation pathway. These agents can be used as
the first choice due to their immediate availability and
affordability (13-16).

Therefore, the purpose of this study was to evaluate ear-
ly healing in the donor area of the palate following the
placement of a collagen sponge and the use of L-PRF.
Materials and methods

This study was a pre experimental comparative study ca-
rried out to evaluate the variation in thickness and early
healing of the donor area of the palate following the pla-
cement of a collagen sponge and the use of L-PRF, and
then a free gingival graft was collected from the palate
according to the requirements of each patient.

Thirty patients were treated at the Watanabe Clinic and
Cadena Dentists from September to December 2021
in Lima, Peru. Approval was obtained from the Ethics
Committee of the San Juan Bautista Private University
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(N°891-2021-CIEI-UPSJB). The study protocol was in
accordance with the Declaration of Helsinki of 1975, re-
vised in Tokyo in 2004. All patients signed an informed
consent form and were able to withdraw at any time du-
ring the study.

Patient selection

Thirty patients (11 men and 19 women, aged 28-40
years) presenting at least two Cairo Type I or II reces-
sion sites (17) with a maximum depth of 4 mm were se-
lected for this study and cared for at the Watanabe Clinic
and String.

The patient selection criteria were as follows:

Inclusion criteria

*Healthy patients (ASA 1) over 18 years of age with in-
dication for surgical treatment of soft tissue graft (con-
nective graft).

*Dentate maxillary arch without pathology: crowding
between the canine and the first molar, palatal flanges,
palatal torus etc.

*Maxillary arch without fixed and/or removable applian-
ces: brackets, fixed partial dentures that include the cani-
ne up to the first molar and removable partial dentures.
*Oral hygiene index <20% (O’Leary).

*Male or female.

Patients must have read, understood and signed an infor-
med consent form.

Exclusion criteria

*Patients with periodontal disecases

*Patients who were pregnant or lactating.

*Patients who had previous mucogingival surgery treat-
ment.

*Smoker.

*Patients under drug treatment that affects the periodon-
tium: phenytoin or cyclosporine.

ePatients with coagulation disorders, taking corticos-
teroids, uncontrolled diabetes mellitus or any systemic
disease for which periodontal surgery is contraindicated
and healing may be compromised.

Patients with contact hypersensitivity to related mate-
rials used in the study.

Patient preparation

All patients selected for the study underwent an initial
hygienic phase of treatment, which consisted of supra-
gingival scaling, prophylaxis and oral hygiene instruc-
tion performed by a periodontology (RA) specialist.
After completing the hygienic phase, patients were able
to present an oral hygiene index <15% with no gingival
inflammation at the time of surgery.

Information registration

A transparent self-curing acrylic splint was made to stan-
dardise the measurements so that they could be perfor-
med in the same position and recorded at different times.
Three holes were made in the splint with a 2-mm diame-
ter high-speed round bur. The first reference point was
located in the midpalatal area, 5 mm apical to the gin-



J Clin Exp Dent. 2023;15(7):e551-60.

gival margin of the first premolar. The second and third
points were located 5 mm distant from the first point. For
the measurement, a North Carolina probe was used, which
was inserted perpendicular to the mucosal surface throu-
gh the soft tissue with slight pressure until reaching a hard
surface (bone tissue) (Fig. 1). These clinical measurements
were performed by a trained clinical examiner (RA) and
recorded pre- (baseline) and postsurgically (4 months later)
in a file specifically prepared for this purpose.

Fibrin-rich plasma and collagen sponge on healing

ved from the tube using sterile forceps, and adhering red
blood cells were cut away with scissors. The fibrin clots
were placed on a grid in the L-PRF-BOX, compressed
with a cover to create a fibrin membrane and then placed
in the required area. Extraoral asepsis was performed
with gauze with iodine, and then intraoral asepsis was
performed with 0.12% chlorhexidine solution (rinse).
Surgical procedures were performed by a periodontolo-
gy specialist trained in the free palate graft (RA) tech-

Fig. 1: (A) Study model with the palatal acrylic splint. The initial reference point was made from the axis of the upper
first premolar (3 mm from the gingival margin). (B) Assessment of palatal thickness using an acrylic palatal splint and
a North Carolina periodontal probe.

In addition, based on clinical measurements, the healing
process of the soft tissues (palate) was evaluated and re-
corded at 24 hours and 7, 14, 21 and 28 days after sur-
gery using the Early Healing Index (EHI) and evaluation
of re-epithelialisation. The EHI evaluates the closure of
a wound according to epithelial proliferation and visible
vascular neoformation. Re-epithelialisation was evalua-
ted using the peroxide test with the presence or absence
of bubbles and clinical signs according to the presence
of fused margins, in contact, or presence of visible dis-
tance between the margins. Additionally, the presence of
bleeding was evaluated after the first week in the mar-
gins of the incision. The thickness of the donor area of
the palate was evaluated 4 months after surgery.
-Presurgical protocol

One hour before surgery, each patient received an intra-
muscular injection of ketorolac 60 mg + dexamethasone
4 mg, which was applied in the same manner the day
after surgery. Likewise, 500 mg of amoxicillin was pres-
cribed for 6 days, and pain was controlled with 500 mg
paracetamol conditioned to pain.

-Surgical procedure

Before surgery, intravenous blood was collected in 10-
mL glass-coated plastic tubes without anticoagulants.
According to the manufacturer’s recommendations, the
blood was immediately centrifuged at 13,000 rpm for
8 minutes using a Choukroun A L-PRF 12 centrifuge
(France). After centrifugation, the fibrin clot was remo-
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nique. To obtain grafts of similar size from each patient
with wounds of similar characteristics and dimensions,
the specialist underwent preclinical training using ani-
mal tissues, with the aim of removing a 15x6 mm graft
with a uniform thickness of 2 mm, measured along the
centre part by means of a calliper. Training was conti-
nued until the graft size (height, width and thickness) di-
ffered by no more than 5% in five consecutive samples.

The incision was extended from the line of the distal an-
gle of the patient’s canine to the line of the mesial angle
of the maxillary first molar. The most coronal horizontal
incision, 15 mm long, was made 3 mm apical to the gin-
gival margin; a second horizontal incision of the same
length was made 6 mm from the first in a more apical
position. Two vertical incisions were made to join the
ends of the horizontal incisions and delimit the graft
area. In this way, a partial thickness rectangular graft of
2 mm thickness was obtained. The graft was then mea-
sured. Subsequently, the fatty tissue was removed and
de-epithelialized with a 15¢ scalpel blade and adapted to
the required area or recipient area.

In Group A (n=15 patients), the palatal wound was co-
vered by a quadruple layer of L-PRF, obtained after fol-
ding two L-PRF membranes upon themselves. In Group
B (n=15 patients), the wound was covered with a co-
llagen sponge (Hemotamp, Lima, Peru) as required by
the patients. Both were sutured with horizontal crossed
suspensory sutures (18).
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-Postoperative procedure

Patients were instructed to rinse with chlorhexidine so-
lution (0.12%) twice a day (morning and night) for 1
minute for 2 weeks to control plaque in the treated area.
In case of pain, 500 mg paracetamol was prescribed con-
ditioned to pain. Fourteen days after surgical treatment,
the stitches were removed. After that period, patients
were instructed to resume mechanical dental cleaning

Fibrin-rich plasma and collagen sponge on healing

after each meal (3 times daily) with a soft-bristled tooth-
brush. All patients were included in a weekly periodon-
tal maintenance program (professional plaque control)
for the first 4 weeks and then monthly until the end of
the study period.

Finally, postoperative controls were performed at 24
hours and 7, 14, 21 and 28 days, in which the healing
process was observed in both study groups (Fig. 2).

Fig. 2: Comparison of palate areas between L-PRF (images on the
left side) and EC (images on the right side) at 24 hours and 7, 14, 21
and 28 days postsurgery. A. Horizontal crossed suspensory sutures.
B. Twenty-four hours after surgery, they used the peroxide test, in
which the presence of bubbles was observed. C. Seven days after
surgery, in addition to bubbles, clinical signs were observed accord-
ing to the presence of fused margins. D. Twenty-one days after sur-
gery. E. Twenty-eight days postsurgery.

e554



J Clin Exp Dent. 2023;15(7):e551-60.

Results

At baseline in the collagen sponge group, the palatal mu-
cosa was between 1.7 and 7.0 mm, with a mean of 4.3
+ 1.4 (95.0% CI=(3.60-5.01)), and in the postsurgical
evaluation at 4 months, the palatal mucosa was found
to be between 2.3 and 7.0 mm, with a mean of 4.2 £ 1.3
(95% CI=(3.54-4.90)). In the L-PRF group, the palatal
mucosa at baseline ranged from 3.0 to 7.7 mm, and in
the postsurgical control, the palatal mucosa ranged from
3.0 to 7.0 mm; however, both controls coincided, with
a mean of 5.0 mm (+ 1.5 95% CI=(4.28-5.77) and £1.2
95.0% CI=(4.43-5.61)), respectively (Table 1). In the
L-PRF group, it was observed that the thickness of the
palatal mucosa, without exception, decreased after the
surgical intervention and then returned to its baseline
condition 4 months later, whereas in the collagen spon-
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ge group, the gain of the palatal mucosa was less than
the baseline measurement, with a difference of 0.1 mm
(Fig. 3).

The thickness of the palatal mucosa before and after post-
surgical control (xMe-xF) in the collagen sponge (CE)
group ranged from —1.0 to 1.3, with a mean difference
of 0.1 £ 0.8 mm; 95% CI=(—0.341-0.518) (p=0.691).
The L-PRF group ranged from —0.3 to 1.0, with a mean
difference of 0.0 £ 0.5 mm; 95% CI =(—0.229-0.229);
L-PRF achieved a gain in palatal mucosa equal in pro-
portion to the baseline measurement (p=0.934). When
comparing the collagen and fibrin-rich plasma groups,
no significant difference was found (p=0.932) (Table 2).
Participants under 48 years of age in both the CE and
L-PRF groups presented greater palatal mucosa gain,
with a mean difference before and after of —0.1 + 0.9

Table 1: Descriptive values of baseline and postsurgical palatal mucosa 4 months after application of collagen sponge and fibrin-rich plasma.

Average
measurement cluster | No A b. c. worth
95% CI

s |oF| & | X |[OF|EE LI | LS | Mini- | Maxi-
OF X OF mum mum
baseline EC | 15 44| 17 [42| 16|42 15|43 1.4 03585 |3.60] 5.01 17 7.0
LPRF | 15 [49] 16 [ 53|17 48] 15|50 15[ 03800 428[577] 30 77
Post Qx EC | 15 44| 14 |43 | 16|39 12421303468 |354[400| 23 7.0
4 months L-PRF | 15 [50]| 1.1 [50| 14|50 14501203007 |443]561] 30 7.0

EC: collagen sponge, PFR: plasma rich in fibrin, Post Qx: postsurgical, n: sample, A, B, C: initial and final thickness of the palatal mucosa (mm),
X: mean, SD: standard deviation, SE: standard error of the mean, 95.0% CI: 95.0 confidence interval, LI: limit lower, LS: upper limit.
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Fig. 3: Average baseline and postsurgical palatal mucosa 4 months after application of collagen
sponge and fibrin-rich plasma.
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Table 2: Differences in the means of the palatal mucosa at baseline and 4 months after the application of the collagen sponge and fibrin-rich

plasma.
difference of means
DG G No [Txixh | sD SE 95.0% CI SW | TR | pr+ | TU | prex
LL o | "

Global | CM 15 0.1 08 | 02193 | -0341 | 0518 | 0.105 | 0405 | 0.691
L-PRF | 15 0.0 05 | o173 | -0229 | 0229 | 0.001 | -0.082 | 0.934 | 110.50 | 0.932
CM 9 01 [ 09 | 03082 | -0678 | 0.530 | 0.142 | -0.240 [ 0.816

=48 L-PRF | 10 -0.1 03 | 01089 | -0280 | 0.147 | 0.011 | -0.632 | 0.527 | 40,500 [ 0.708
CM 6 0.3 07 | 02081 | -0251 | 0918 | 0783 | 1,118 | 0.314

>48 L-PRF | 5 0.1 06 | 02006 | -0436 | 0703 | 0.032 | -0412 | 0.680 | 13:500 [ 0.777
CM 6 01 | 06 | 02676 | -0.636 | 0413 | 0.557 | -0.415 | 0.695

m L-PRF | 4 0.1 06 | 03155 | -0535 | 0702 | 0.086 | 0.264 | 0.809 | 0466 [ 0-654
CM 9 0.2 09 | 03239 | -0413 | 0.857 | 0.107 | 0.686 | 0.512

F LPRF | 11 | 003 | 04 | 01227 | 0271 | 0.210 | 0.002 | -0.187 | 0.851 | 4300 [ 0612

DG: general data, G: groups, n: sample, M: male, F: female, CM: collagen sponge, L-PFR: fibrin-rich plasma (Xi - Xf): mean difference (base-
line — 4 months post-surgical), SD: standard deviation, SE: standard error of the mean, 95% CI: 95% confidence interval, LL: lower limit, UL:
upper limit, SW (p *): p value of normality analysis based on the difference in means according to the Shapiro Wilk test by group (normal
distribution: p>0.05), T/R: Student’s t test for related measures/R: Wilcoxon ranks (no significant differences **p>0.05), T/U=t Student for
independent samples/U: Mann—Whitney U (no significant differences in the groups: ***p >0.05).

mm (95% CI=(-0.678-0.530)) and —0.1 + 0.3 mm (95%
CI=(—0.280-0.147)), respectively, whereas in the parti-
cipants older than 48 years, the palatal mucosa was grea-
ter in the baseline measurement, with a mean difference
0f 0.3 +0.7 (95% CI=(—0.251-0.918)) and 0.1 + 0.6 mm
(95% CI=(—0.436—-0.703 )), respectively. These numeri-
cal differences according to age in both groups did not
reach statistical significance (p=0.708 and p=0.777, res-
pectively) (Table 2).

When CE was applied according to sex, a greater gain
of palatal mucosa was found in men, with a mean diffe-
rence of —0.1 £ 0.6 mm (95% CI=(—0.636-0.413)) com-
pared to women, who had baseline gain of 0.2 = 0.9 mm
(95% CI=(—0.413-0.857)). This was in contrast to the
L-PRF group, in which women achieved a greater gain
of palatal mucosa (—0.03 £ 0.4 mm; 95% CI=(-0.271-—
0.210)) compared to men, with a baseline predominance
of 0.1 £ 0.6 (95% CI=(—0.535-0.702)). However, when
comparing the groups according to sex, no significant
difference was found (p=0.654 and 0.612, respectively)
(Table 2).

The results of the hydrogen peroxide reactive test in both
groups were positive in 100.0% of the discontinuity of
the palatal mucosa at 24 hours, ceasing at 28 days. Both
groups exhibited with a positive response to the test on
Day 14, at 86.7%. Numerically, there was a downwards
curve favourable to the fibrin-rich plasma group, in
which the positive response decreased to 93.3% after 7
days; after 21 days, the positive response decreased to
13.3% compared to the collagen sponge group, which

showed positive responses of 100.0% and 26.7%, res-
pectively (Table 3, Fig. 4).

In the analysis of the healing index, it was found that
at 24 hours, both groups presented clots in the solution
of continuity of the palatal mucosa; on Day 28, they
coincided in 100.0% of the cases with palatal mucosa
with vascularisation and total epithelialisation. On Day
14, the clinical signs of vascularisation and partial epi-
thelialisation of connective tissue predominated in the
EC group at 93.3%, whereas in the L-PRF group, it was
33.3%; these numerical differences were statistically
significant (p=0.001). On the other days, no significant
differences were found (p>0.05); however, there was a
favourable numerical predominance for the CD group,
which on day 7 presented 100.0% provisional fibrous
connective tissue, and on Day 21, 73.3% presented total
vascularisation and epithelialisation (Table 3).

At 24 hours postsurgery, participants under 48 years of
age presented a positive reactive test to hydrogen pe-
roxide in 100.0% of cases in both groups; however, fa-
vourable decreases were observed in the L-PRF group,
with 90.0%, 80.0%, and 10.0% reactive at 7, 14 and 21
days, respectively, and on Day 28, the EC and L-PRF
groups both exhibited a negative response to the afore-
mentioned test. On the other hand, at 24 hours and 7
days postsurgery, participants older than 48 years pre-
sented a positive reactive test in 100.0% of cases in both
groups; however, a favourable decrease was observed
in the CE group (66.7% and 16.7% reactive at 14 and
21 days, respectively), and on Day 28, both the EC and
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Table 3: Re-epithelialisation of the palate mucosa according to the peroxide test at different times
and rate of early healing of the palate mucosa in the groups with collagen sponge application and
fibrin-rich plasma.

Presence of collagen sponge Fibrin-rich Total
bubbles plasma
N % N % N %
24 hours Yes 15 100.0 15 100.0 30 100.0
no - - - - - -
7 days Yes 15 100.0 14 93.3 29 96.7
no - - 1 6.7 1 33
14 days Yes 13 86.7 13 86.7 26 86.7
no 2 13.3 2 13.3 4 13.3
21 days Yes 4 26.7 2 13.3 6 20.0
no 11 73.3 13 86.7 24 80.0
28 days Yes - - - - - -
no 15 100.0 15 100.0 30 100.0
Clinical signs collagen sponge Fibrin-rich Total
plasma
Nope. % Nope. % Nope. %
24H Cloth (C) 15 100.0 15 100.0 30 100.0
PFCT 15 100.0 14 933 29 96.7
7 days VPE - - 1 6.7 1 33
PFCT - - 9 60.0 9 30.0
14 days* VPE 14 | 933 5 333 19 633
TVE 1 6.7 1 6.7 two 6.7
21 days VPE 4 26.7 5 333 9 30.0
TVE 11 73.3 10 66.7 21 70.0
28 days TVE 15 100.0 15 100.0 30 100.0
H: hours, C: clot, PFCT: provisional fibrous connective tissue, VPE: vascularisation and partia

epithelialisation of connective tissue, TVE: total vascularisation and epithelialisation, N: absolute
frequency, %: percentage, p*: Pearson’s Chi-square (significant differences on Day 14 *p=0.001).

120

100

80

60

Frequecy (%)

40

20

24 hours 7 days 14 days 21days 28 days

e Collagen sponge e Fibrin-rich plama

Fig. 4: Percentage distribution of the presence of bubbles (peroxide test) in the palatal mucosa
with collagen sponge application and fibrin-rich plasma.
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L-PRF groups exhibited a negative response to the hy-
drogen peroxide test.

According to sex, at 24 hours, both groups presented a
positive reactive test for hydrogen peroxide in 100.0%
of cases. Men in the L-PRF group presented a decrease
in reactivity of 75.0% at 7 days, followed by 66.7% at 14
days in the EC group, and then the test became negative
at 21 days in the L-PRF group. On Day 28, both groups
exhibited a negative response. At 24 hours and 7 days,
women in both groups presented a positive reactive test
in 100.0% of cases; however, a favourable curve was
observed for the L-PRF group, with decreases of 90.9%
and 18.2% reactive at 14 and 21 days, respectively, and
on Day 28, both the EC and L-PRF groups exhibited a
negative response to the hydrogen peroxide test.
According to age, participants in the CE and PRF groups
showed the presence of a clot in 100.0% of cases at 24
hours. Participants under 48 years of age in the CE
group presented provisional fibrous connective tissue
at 100.0% after 7 days; at 14 days, vascularisation and
partial epithelialisation of connective tissue were obser-
ved in 100.0% and 20.0% of participants in the L-PRF
group, and this numerical difference reached a statistical
significance (p=0.000). At Day 21 in the L-PRF group,
70.0% vascularisation and total epithelialisation pre-
dominated, coinciding on Day 28 in both groups, with
100.0% of palatal mucosa with total vascularisation and
epithelialisation. Participants older than 48 years in both
groups presented provisional fibrous connective tissue
in 100.0% of cases at 7 days.

At 24 hours, male participants in both groups presented
clots in the palatal mucosa in 100.0% of cases, and at
7 days in the CD group, provisional fibrous connecti-
ve tissue predominated in 100.0% of cases. At 14 days,
vascularisation and partial epithelialisation of connecti-
ve tissue were observed in 83.3%, and at 21 days, vas-
cularisation and total epithelialisation were observed in
100.0% of cases in the L-PRF group. On Day 28, 100.0%
of cases with palatal mucosa in both groups exhibited
vascularisation and total epithelialisation. In women in
the CE and PFR groups at 24 hours and 7 days, predomi-
nated clot and provisional fibrous connective tissue were
observed in 100.0% of cases, respectively. Vascularisa-
tion and partial epithelialisation of connective tissue was
observed in 100.0% of cases in the CD group and 36.4%
in the L-PRF group at 14 days; these numerical differen-
ces were statistically significant (p=0.013).

Discussion

The palatal mucosa at the level of the premolars is one of
the most commonly used areas of the oral cavity to ob-
tain connective tissue grafts due to its thickness and the
anatomical and histological characteristics it presents,
which are considered the gold standard in periodontal
plastic surgery. Grafts from this area generate better cli-
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nical and aesthetic results in the long term (1,15,16). In
the present study, it was possible to observe that the pa-
latal mucosa was between 1.7 and 7.0 mm, with a mean
of 4.3 + 1.4. These measurements were very similar to
those reported in the study of Kiziltoprak and Uslu (19),
who found 4.31 + 0.38 when evaluating the thickness of
the palatal mucosa. However, the measurements found
in this study are higher than those found by Said et al.
(20), who reported an overall mean thickness of the pa-
latal masticatory mucosa of 3.23 + 0.47 mm; Anuradha
et al. (21), who reported a mean thickness of 2.0 mm
to 3.7 mm; and Bertl et al. (22), who reported a ran-
ge between 2.65 mm and 6.89 mm in terms of average
thickness of the palatal mucosa; however, this study was
carried out on human cadavers.

The objective of this study was to evaluate the early hea-
ling of the donor area of the palate following the place-
ment of a collagen sponge and the use of L-PRF, from
the moment of obtaining the palate graft until 28 days,
with healing evaluated using the peroxide reagent test.
This test is based on the principle that if the epithelium
is discontinuous, H,O, diffuses into the connective tis-
sue, where the catalase enzyme acts on the H,O, to re-
lease water and oxygen. This is clinically demonstrated
by the production of bubbles in the wound. If bubbles
appear, the surgical area is not completely epithelialised
(9,21,23).

In this study, both groups presented clots in the solu-
tion of continuity of the PM at 24 hours, and on Day 28,
100.0% of the cases exhibited PM with total vasculari-
sation and epithelialisation. However, on Day 14, the co-
llagen sponge group presented a greater clinical sign of
vascularisation and partial epithelialisation of connecti-
ve tissue (93.3%) than the L-PRF group (33.3%). This
differs from what was found by the study of Femmine-
lla et al. (9), in which the L-PRF group showed signifi-
cantly faster epithelialisation compared to the collagen
sponge group, and at the end of week 3, all the palatal
wounds of the test patients were completely epithelia-
lised. Patarapongsanti et al. (23) evaluated the healing
of the extraction of the free gingival graft in the palatal
donor areas after using platelet-rich fibrin and oxidi-
zed regenerated cellulose, and they concluded that both
groups completed the epithelialisation process within a
week (3). However, in our study, 100% epithelialisation
occurred by the end of week 4.

The use of L-PRF as a treatment alternative can accele-
rate PM wound healing and reduce patient pain (24,25).
This faster epithelialisation could be related to increased
cell growth, fibroblast proliferation, myofibroblasts and
the synthesis of type I collagen, which leads to faster
healing (25).

In relation to age, the participants under the age of 48
years presented faster healing (epithelialisation) compa-
red to participants over the age of 48; however, in both
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cases on Day 28 they exhibited a negative response to
the hydrogen peroxide test, both in the collagen sponge
group and the L-PRF group, which may have been due
to the greater potential for cell regeneration in younger
people than in older people (20).

Rocha et al. (24) evaluated the thickness of donor tis-
sue after increasing the connective tissue in the palatal
area by implanting a lyophilized collagen sponge, ob-
taining a significant increase in mean thickness of 1.08
mm 4 weeks after surgery. In the present study, a greater
PM gain was found in men when collagen sponge was
applied (0.1 £ 0.6 mm) compared to women (0.2 + 0.9
mm), whereas in the L-PRF group, women had greater
PM gain (—0.03 = 0.4 mm) than men (0.1 £ 0.6). Howe-
ver, these numerical differences were not statistically
significant. These numerical gains may be related to the
characteristics of the collagen sponges, which are hae-
mostatic and biocompatible and have a favourable effect
on wound healing and blood coagulation, thereby facili-
tating wound maturation and stability by improving the
initial formation of clots and fibrin bonds (24,25).

In conclusion, there was no statistically significant di-
fference in the thickness of the palatal mucosa between
the use of L-PRF or a collagen sponge. However, the co-
llagen sponge showed faster healing than L-PRF in the
processes of vascularisation and total epithelialisation.
New investigations with larger, paired and equitable
samples are suggested.

References

1. Zuhr O, Bdumer D, Hiirzeler M. The addition of soft tissue re-
placement grafts in plastic periodontal and implant surgery: critical
elements in design and execution. J Clin Periodontol. 2014;41 Suppl
15:S123-S142.

2. Karthikeyan BV, Khanna D, Chowdhary KY, et al. The versatile
subepithelial connective tissue graft: a literature update. Gen Dent.
2016;64:e28-e33.

3. Gusman DJ, Matheus HR, Alves BE, et al. Platelet-rich fibrin for
wound healing of palatal donor sites of free gingival grafts: systematic
review and meta-analysis. J Clin Exp Dent. 2021;13:e190-¢200.

4. Collins JR, Cruz A, Concepcion E, et al. Connective tissue graft vs
platelet-rich fibrin in the treatment of gingival recessions: a randomi-
zed split-mouth case series. J Contemp Dent Pract. 2021;22:327-334.
5. Alpan AL, Cin GT. PRF improves wound healing and postoperative
discomfort after harvesting subepithelial connective tissue graft from
palate: a randomized controlled trial. Clin Oral Investig. 2020;24:425-
436.

6. Schinini G, Sales D, Gémez MYV, et al. Healing of donor sites of
connective tissue grafts harvested by the single incision technique:
a randomized clinical trial evaluating the use of collagen hemostatic
sponge with or without sutures. J Periodontol. 2021;92:629-636.

7. Marini L, Rojas MA, Sahrmann P, et al. Early wound healing sco-
re: a system to evaluate the early healing of periodontal soft tissue
wounds. J Periodontal Implant Sci. 2018;48:274-283.

8. Bahammam MA. Effect of platelet-rich fibrin palatal bandage on
pain scores and wound healing after free gingival graft: a randomized
controlled clinical trial. Clin Oral Investig. 2018;22:3179-3188.

9. Femminella B, Iaconi MC, Di Tullio M, et al. Clinical comparison
of platelet-rich fibrin and a gelatin sponge in the management of pala-
tal wounds after epithelialized free gingival graft harvest: a randomi-
zed clinical trial. J Periodontol. 2016;87:103-113.

10. Belkhede SG, Salaria SK, Aggarwal R. Comparative evaluation of

e559

Fibrin-rich plasma and collagen sponge on healing

the platelet-rich fibrin bandage versus gelatin sponge-assisted palatal
wound healing of free gingival graft donor site: a case series. J Indian
Soc Periodontol. 2019;23:589-592.

11. Burks S, Spotnitz W. Safety and usability of hemostats, sealants,
and adhesives. AORN J. 2014;100:160-176.

12. Pippi R, Santoro M, Cafolla A. The effectiveness of a new method
using an extra-alveolar hemostatic agent after dental extractions in ol-
der patients on oral anticoagulation treatment: an intrapatient study.
Oral Surg Oral Med Oral Pathol Oral Radiol. 2015;120:15-21.

13. Gupta G, Muthusekhar RM, Kumar SP. Efficacy of hemocoagula-
se as a topical hemostatic agent after dental extractions: a systematic
review. Cureus. 2018;10:¢2398.

14. Huang L, Liu GL, Kaye AD, Liu h. Advances in topical hemostatic
agent therapies: a comprehensive update. Adv Ther. 2020;37:4132-
4148.

15. Zucchelli G, Mounssif I, Mazzotti C, Stefanini M, Marzadori M,
Petracci E, et al. Coronally advanced flap with and without connective
tissue graft for the treatment of multiple gingival recessions: a compa-
rative short- and long-term controlled randomized clinical trial. J Clin
Periodontol. 2014;41:396-403.

16.Nickles K, Ratka-Kriiger P, Neukranz E, Raetzke P, Eickholz P.
Ten-year results after connective tissue grafts and guided tissue rege-
neration for root coverage. J Periodontol. 2010;81:827-836.

17. Cairo F, Nieri M, Cincinelli S, Mervelt J, Pagliaro U. The inter-
proximal clinical attachment level to classify gingival recessions and
predict root coverage outcomes: an explorative and reliability study. J
Clin Periodontol. 2011;38:661-666.

18. Zuhr O, Hurzeler M. Plastic-esthetic periodontal and implant sur-
gery: a microsurgical approach. London: Quintessence Publishing Co;
2012.

19. Kiziltoprak M, Uslu MO. Comparison of the effects of injectable
platelet-rich fibrin and autologous fibrin glue applications on palatal
wound healing: a randomized controlled clinical trial. Clin Oral Inves-
tig. 2020;24:4549-4561.

20. Said KN, Khalid ASA, Farook FF. Anatomic factors influencing
dimensions of soft tissue graft from the hard palate. A clinical study.
Clin Exp Dent Res. 2020;6:462-469.

21. Anuradha BR, Shankar BS, John B, Ravi Varma Prasad KA, Gopi-
nadh A, Naga Neelima Devi K. Assessment of palatal masticatory mu-
cosa: a cross-sectional study. ] Contemp Dent Pract. 2013;14:536-543.
22. Bertl K, Pifl M, Hirtler L, Rendl B, Niirnberger S, Stavropoulos A,
et al. Relative composition of fibrous connective and fatty/glandular
tissue in connective tissue grafts depends on the harvesting technique
but not the donor site of the hard palate. J Periodontol. 2015;86:1331-
1339.

23. Patarapongsanti A, Bandhaya P, Sirinirund B, Khongkhunthian
S, Khongkhunthian P. Comparison of platelet-rich fibrin and cellu-
lose in palatal wounds after graft harvesting. J Investig Clin Dent.
2019;10:¢12467.

24. Rocha AL, Shirasu BK, Hayacibara RM, Magro-Filho O, Zanoni
JN, Aratjo MG. Clinical and histological evaluation of subepithelial
connective tissue after collagen sponge implantation in the human pa-
late. J Periodontal Res. 2012;47:758-765.

25. Meza-Mauricio J, Furquim CP, Geldres A, Mendoza-Azpur G, Re-
tamal-Valdes B, Moraschini V, et al. Is the use of platelet-rich fibrin
effective in the healing, control of pain, and postoperative bleeding in
the palatal area after free gingival graft harvesting? A systematic re-
view of randomized clinical studies. Clin Oral Investig. 2021;25:4239-
4249.

Author contribution

RA, MG, JR conceived the research idea, elaborated the manuscript
(RA, NC, JP), collected, tabulated the information (NC, LL, JR), ca-
rried out the bibliographic search (MG, NC,LL, JH.JP), interpreted the
statistical results and helped in the development from the discussion
(RA, MG, JH). RA, MG,NC,LL,JH,JPJR performed the critical revi-
sion of the manuscript. All authors approved the final version of the
manuscript.



J Clin Exp Dent. 2023;15(7):e551-60.

Ethics Approval

Approval by the Ethics Committee, under protocol number CEI-005-
2019.

Informed consent

All patients signed the consent form and agreed to participate in this
study.

Funding
The authors are grateful to Universidad Privada San Juan Bautista for
the funding support thus this research could be conducted. P10027.

Conflict of interest
The authors report there are no competing interests to declare.

€560

Fibrin-rich plasma and collagen sponge on healing



