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Introduction

Many researches were concerned in studying the idea of
teeth extraction and physiological changes of soft tissues and
hard tissues and the accompanying complications, many stud-
ies investigated in the methods of improve the healing process

and alleviating complications after extraction [1-3].
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Abstract

Purpose: The aim of this study was to evaluate the influ-
ence of gelatin sponge soaked in platelet-rich plasma (PRP)
on acceleration and enhancement soft tissue healing and
on pain reduction after teeth extraction.

Methods: The sample consisted of 30 patients, each one
had 3 teeth indicated to extraction, after teeth removing
gelatin sponge with (PRP) was applied in the socket of the
first tooth (first study group), gelatin sponge was applied
alone in the socket of the second tooth (second study
group), the third socket was left to heal spontaneously
(control group).

The pain was measured (24,48,72) hour after extraction
using Visual Analog Scale (VAS), and the soft tissue healing
was assessed by Landry’s Wound Healing Index after (3,7)
days from the extraction.

Results: The outcomes showed no statistically significant
differences between the three groups about the pain reduc-
tion, but the results confirmed improvement soft tissue heal-
ing in 1% group comparing to 2" group and control group.
The significance was (P=0.000<0.05) demonstrated statisti-
cally significant difference between the three groups.

Conclusion: The results cleared the benefits of applying
gelatin sponge with PRP on acceleration and enhancement
the soft tissue healing after extraction, although it had no
effect on pain reduction.

Teeth extraction

It is the elimination of teeth from alveolar bone. It has two

kinds: simple extraction and surgical extraction. Recovery such
cases is considered a special case of healing in second inten-
tion.
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Using platelet-rich plasma (PRP)

The last two decades witnessed many researches about us-
ing platelet-rich plasma in the field of medicine and dentistry.
These platelets are a store for growth factors released in the
wound location or osseous defect to make to support the heal-
ing of bone and soft tissues. That is why it called plasma rich in
growth factors [4].

There are more than /30/ factors of growth known up till
now: Cement growth Factor CGF, Epidermal growth factor EGF,
fibroblastic growth factor FGF, insulin growth factor IGF, Trans-
forming growth factor beta TGF-B, platelet-derived growth fac-
tor PDGF.

The studies showed that surgery locations using platelet-
rich plasma get better /2-3/ folds than normal surgery locations
[4,5].

Using gelatin sponge

Gelatin sponge is a local hemostatic used to accelerate and
fix the formation of the clot at wounds and bleeding areas.
Due to its porosity, flexibility, biocompatibility, it can be used
as scaffold or bearing of pharmaceutical compounds that can
be applied within the wounds that have osseous defects that
enhance the renewal of the bone and makes the wound recover
faster [6].

The importance of the research is finding a way to acceler-
ate, improve the healing of soft tissues wounds after the extrac-
tion of teeth. The purpose of this research is to evaluate the
efficiency of gelatin sponge individually or soaked with platelet-
rich plasma to fasten the process healing of gingiva and alleviat-
ing pain after normal extraction.

Materials and methods

The sample consists of /30/ patients who consult the de-
partment of oral maxillofacial surgery at Faculty of Dentistry,
Hama University during the period from 3/2017-11/2017. Each
patient has /3/ teeth require extraction.

Input standards
- Age: 18 years & more
- General health: good
- Full cooperation and obligation during censorship period.

- Free from general systematic diseases as diabetes or he-
mophilia

- Not to involve smokers of more than 5 cigarettes a day.

- Local diseases that hinder healing such as Periodontitis

- No pregnancy due to danger of vasoconstrictor and x-rays.
- No active infection or sepsis.

Study Design: A controlled and random study. All patients
were subject to a clinical test and a radiographic test. Extraction
took place under local anesthesia. The patient himself was a
witness sample and study sample. The sample was divided into
three groups:

- Group One: They undergo to gelatin sponge soaked with
platelet-rich plasma after extracting the teeth.

- Group Two: They undergo to gelatin after extracting the

teeth.

- Group Three: The teeth were extracted without using any
material (control sample).

The patient was not told about the advantages and disad-
vantages of each method to keep vagueness.

Materials of Research: The ordinary instruments of extrac-
tion were used: mirror, probe, forceps, syringe, elevators, nee-
dles’ holder, scissors, anesthesia ampoules, silk threads 0-3.
(Figure 1).

Figure 1: Instruments of extraction

Pulling and concenterfuging blood tools were used: sedi-
mentator, glass tubes, sodium Citrate, micropipette, a syringe
to pull blood, (Figure 2), in addition hemostatic gelatin sponge.

Figure 2: Concenterfuging blood tools

Work Stages: After preparing the patient and local anesthesia
by using Lidocaine2% with Adrenaline 1/80000, venous blood
was taken from the patient and put in a special pipe containing
100 micro liter of Sodium Citrate %10 to prevent clotting. The
pipe was put in sedimentator to sediment at the speed 1200
rom for /7/ minutes, so blood is separated into three layers
(top layer platelet-poor plasma, The middle layer: platelet-rich
plasma, lower layer (RBC). The layer, platelet-rich plasma was
withdrawn and gelatin sponge was soaked with it.

The ligaments of the three teeth to be extracted were cut
unharmfully, extraction was carried out, in the place of the first
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tooth gelatin sponge soaked with platelet-rich plasma, in place
of the second tooth only sponge is applied, while the socket of
the third tooth is left to heal spontaneously.

The two sides of the extraction wound in the three teeth
were stitched on the condition stitches are to be removed after
3 days, apiece of gauze was put for biting on it. The patient was
given the necessary medical instructions including amoxicillin
as an antibiotic, and Paracetamol as a sedative, the patients un-
derwent monitoring and the changes were recorded.

Recording Changes: the pain was measured by using visual
analogue scale (VAS) degraded from /0/ (no pain) to /10/ (ex-
cessive pain) as in figure (3) in the period (24,48,72 hours).

No WoRrsT
Pain PossIBLE
Pam

Figure 3: Visual Analogue scale of pain

The healing of soft tissues’ wound after extraction in the
third and seventh days after extraction was evaluated by using
Landry Wound Healing Index scaled five grades: 1 very weak
healing, 2 fair, 3 good, 4, very good, 5 excellent (8), (Figure 4).

Healing index | Criteria ‘

Very poor Tissue colour: more than 50% of gingivae red
1 Response to palpation: bleeding
Granulation tissue: present
Incision margin: not epithelialised, with loss of epithelium beyond
margins
Suppuration: present
Poor Tissue colour: more than 50% of gingivae red
2 Response to palpation: bleeding
Granulation tissue: present
Incision margin: not epithelialised, with connective tissue
exposed
Good Tissue colour: less than 50% of gingivae red
3 Response to palpation: no bleeding
Cranulation tissue: none
Incision margin: no connective tissue exposed
Very good Tissue colour: less than 25% of gingivae red
4 Response to palpation: no bleeding
Granulation tissue: none
Incisian margin: ne connective tissue exposed
Excellent Tissue colour: all gingivae pink
5 Response to palpation: no bleeding

Granulation tissue: none

Incision margin: ne connective tissue exposed
Figure 4: Landry Wound Healing Index

Statistical Study: Statistical analyses were performed using
SPSS Version 22 (IBM SPSS Statistics for Windows, NY, USA.

Results

The sample distribution according to gender and age: it is
noted in the table (1) that the sample included 30 patients (18
males%60, 12 female %40), their ages were from 24-61 years
old with an average age 45, 13 persons were younger from 45
(6 female %20, 7 males %23). It also included 17 persons whose
ages are older than 45 years old (6 female %20, 11 male % 37).

acgc:i:il:::‘::ge Male Female Sum
>45 7(%23) | 6(%20) | 13 (%43)
45> 11(%37)  6(%20) = 17 (%57)
Sum 18 (%60) = 12 (%40) = 30 (%100)

Table 1: Sample distribution according to age and sex

The sample included 90 teeth (48 teeth in the maxillary %53
and 42 teeth in the mandibular %47). The study involved 27 in-
terior teeth %30, 32 to premolars (%35.5), 31 molars (%34.5),
table (2).

Dist_ribution accord- Mandible Maxilla Sum
ing the tooth
Anterior 13 (%14.5) | 14 (%15.5) 27 (%30)
Premolar 14 (%15.5) 18 (%20) 32 (%35.5)
Posterior 15 (%17) | 16(%17.5) | 31(%34.5)
Sum 42 (%47) 48 (%53) 90 (%100)

Table 2: Sample distribution according the tooth location

Results of applying sponge soaked with platelet-rich plasma
on pain after extraction: It is noted in the table 3 that there is
no important statistical difference among the three groups ac-
cording to analysis One Way ANOVA in all follow-up periods 24,
48, 72 hours where the P value reached P 0.937, 0.995, 0.995
consequently and it is bigger than the significant level 0.05.

Sum of Mean P-
df F
Squares Square value
Between
Pain Groups .267 2 1133
after .065 .937
24h Within 177833 87 2.004
Groups
Between
Pain Groups 0.22 2 .011
after .005 .995
48h Within 192433 87 2212
Groups
Between
Pain Groups 0.22 2 .011
after .005 .995
72h Within 192433 87 2212
Groups

Table 3: One-Way ANOVA analysis of pain

On considering the means of pain amount in the three
groups, it is noted that there is no change in the measurement
of pain during all follow-up periods among the three groups,
this refers that sponge soaked with platelet-rich plasma has no
effect on pain after extraction, table(4).
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Application  Count = Range Mean+SD This is what the table (7) e-mpha5|zes, as the a\./erages gf val-
ues of Landry’s Wound Healing Index on the third day in the
- Sponge+PRP 30 26 3.97+1.19 first group 4.00 is bigger than the mean of values in the second
Pa”214ah er Sponge 30 2-10 3.90+1.56 group 2.63 which in its turn is simply bigger than the control
nothing 30 2.9 3.83+1.51 group 2.30. On the third day the mean of group one 4.83 and
the mean of the second group is 3.43 and the third 3.23.
Sponge+PRP 30 2-6 3.53%+1.22 I
; Application Count Range = MeantSD
Pa'zgahﬁer Sponge 30 1-10 3.53+1.68
; r S +PRP 30 3-5 4.00+0.53
Nothing 30 1-8 3.50+1.53 Hea"gg on3¢  oPonge
ay
Painafter | Sponge+PRP | 30 15 2.67+1.30 Sponge 30 15 2.63:0.85
72h Sponge 30 1-8 2.67+1.56 nothing 30 1-4 2.30+0.65
Nothing 30 1-7 2.63+1.59 Healing on 7t Sponge+PRP 30 3-5 4.83+0.46
Table 4: Statistical results of pain day Sponge 30 2-5 3.43+0.77
Results of application of sponge soaked with platelet-rich nothing 30 2-5 3.2340.76

plasma on healing of soft tissues and wound of extraction: The
test One Way ANOVA was applied to compare among the aver-
ages registered after 3-7 days to Landry’s Wound Healing Index
in the three groups. It is clear in the table (5) that the value
reached P 0.000 in the third and seventh day. This is less that
the significant level 0.05. This has ascertained that there are
differences of statistical index among the three groups.

Sum of Mean P-
df
Squares Square value
Heal- @ Between 48.689 5 24,344
ing Groups
after 51.324 .000
Within
3days Groups 41.267 87 474
Heal- @ Between
54.600 2 22.800
ing Groups
after 50.992 .000
Within
7days Groups 38.900 @ 87 447

Table 5: One-Way ANOVA analysis of healing index

On conducting Tukey Test to the differences in groups sep-
arately, it is noted that there is a statistical difference among
the healing average of sponge soaked with platelet-rich plasma
group and only sponge group for the sake of the first group as
the value P 0.000 is smaller than 0.05 at the times of measur-
ing. There was also an important statistical difference between
sponge soaked with platelet-rich plasma group and the third
witness group on the third and seventh days for the sake of the
first group so the value P 0.000 smaller than 0.05, while there
was no difference between only sponge group and the control
group as P 0.152 on the third day and P 0.481 on the seventh
day. This is bigger than the significant level 0,05, table (6).

MeanSD P-value
1%t and 2" groups 1.3670.18 0.000
Hea;';’agyzﬂer 1% and 3" groups 1.70040.18 0.000
2" and 3" groups 0.333+0.18 0.152
1t and 2" groups 1.400+0.17 0.000
Heali
ea7';’agy2ﬂer 1%and 3“groups = 1.6000.17 0.000
2" and 3" groups 0.200+0.17 0.481

Table 6: Tukey analysis of healing index

Table 7: Statistical results of healing index

So the sponge soaked with platelet-rich plasma group was
useful in improving the process of physiological healing, but ap-
plying only gelatin sponge had no effect of healing of the soft
tissues wound, (Figures 5,6).

Before Extraction After Extraction

After 7 Days

Figure 5: Patient from the sample [upper premolar belong 3
group, the lower premolar belong 2" group and the lower first mo-
lar belong 1% group]
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After Extraction

After 7 Days

Figure 6: Patient from the sample [first premolar belong 1
group, the second premolar belong 2" group and the first molar
belong 3" group]

Results of complications after extraction: Three cases of al-
veolar Osteitis were registered (%3.33). One in each group was
known through the clinical symptoms, extraction with discharge
in the vestibular bone was registered in the sponge soaked with
platelet-rich plasma group due to an alveolar-dental adhesion
that resulted in an influence on the consequent pain and heal-
ing.

No cases of late hemorrhage were registered after extraction
and there were no differences among the groups due to the
stop of consequent hemorrhage after extraction.

Discussion
Discussing study design

Split mouth design was adopted because this makes the pa-
tient himself plays the witness role and by means of this design
the effect of personal response can be reduced and isolate the
different and individual factor among people.

As the experience of the doctor can affect on the complica-
tions after extraction, one surgeon executed all the procedures
in this study to deviate that factor.

The sample was distributed into three groups (the basic
study group on which sponge soaked with platelet-rich plasma
was applied, a secondary study group on which only gelatin
sponge was applied to know and isolate the role of sponge as

a hemostatic in healing and the third group as a witness group
was left to heal spontaneously). This design agrees with many
studies such as Rutkowski [1] and Tavakoli [3].

Discussing the distribution of the sample: Male rate was
60%, which is higher than female, which is 40%, and the aver-
age age were 45 years old. This is higher than the average ages
in most similar studies. This can be attributed to the rise in the
rate of having three teeth were treated by extraction at young
age cases than older ages ones. This agrees with the study Rut-
kowski et al [1].

The samples were equally distributed between the two jaws
53% in the maxillary and 47% in the mandibular. While the dis-
tribution according to the tooth location in the jaw was 30%
anterior, 35.5% premolars and 34.5% molars.

It is noted that the rate of the anterior teeth extracted was
less than the rate of premolars and molars due to the individu-
al’s tendency to care about the health of anterior teeth and re-
fuse the idea of extracting them more than the posterior teeth
aesthetically.

discussing the study results regarding pain after extraction:
pain was measured according to VAS that is considered a seri-
ous method in its estimating when the variable to be measured
is connected by the personal response of the patient and many
studied depended on it because of its effectiveness[1,7,9,10].

This study has shown that the average of pain in all times
of measurement was with the first group of study on which
sponge soaked with platelet-rich plasma was applied does not
differ importantly and statistically from the pain in the witness
group and this is different from all studies such as Ogundipe et
al [10], Moraschini [11], and Dutta [12] that refer to alleviating
pain when applying sponge soaked with platelet-rich plasma af-
ter extraction inside the alveolar socket.

Besides, the results of pain varied from the results of study
Pal et al [7], which showed that the application of sponge soaked
with platelet-rich plasma as a bandage of alveolar inflammation
is useful in alleviating pain.

This difference can be attributed to the fact that every pa-
tient extracted three teeth at one session and some patients
had extracted adjacent teeth, nearby or opposite each other
that affected on pain sensation and scattered it in the jaw, there-
fore inability to determine the place of pain well. However, the
distribution of the extracted teeth in the jaws and their location
in the one jaw has an effect on the intensity of pain, and the
stitches annoy the patient and make him feel uncomfortable.

The results of pain in this study agreed with the study Rut-
kowski et al [1] that it is no longer the significant index of pain
after the application of sponge soaked with platelet-rich plasma
in the extraction socket of the third molars, which is attributed
to the fact that sedatives after surgery prevented the patient
from clear complaint from pain.

As for the study of the secondary group, the results in this
research have shown that gelatin sponge alone does not help
in alleviating pain, the average pain was slightly bigger than the
average pain in witness group that has no statistical difference.
This is approximate to the results of Petersen et al [13] that
found the application of gelatin sponge alone in the extraction
socket was bigger than the pain when using any material.

While the results of the study of Tavakoli et al [3] that recom-

Annals of Dentistry and Oral Health



MedDocs Publishers

mended to apply hemostatic sponge in extraction socket differ,
because it alleviates inflammation in the tissues and the conse-
quent annoyance. This difference can be interpreted that Tava-
koli applied sponge inside the extraction socket of the third pre-
molar with a special kind of cats so the intensity of pain could
not be measured accurately.

The summit of pain in the three groups reached on the first
day at 12-18 hours after extraction.

Discussing the results of study regarding healing of soft is-
sues after extraction: The patient was summoned after 3-7
days of extraction to record the healing values by using Lan-
dry Wound Healing Index that evaluates healing of wounds ac-
cording to tissue color, hemorrhage on touching, formation of
epithelial tissue and granular tissue existence [8], many modern
studies were based on this index to measure the healing quality
and speed of soft tissues [9,12,14].

From the results of this study, it is noted that gelatin sponge
soaked with platelet-rich plasma benefited in enhancing the
healing of soft tissues that agrees with all studies that investi-
gated in the effectiveness of platelet-rich plasma held on gela-
tin sponge in healing of soft tissues similar to the study of Pal
et al [7] that compared the role of gelatin sponge soaked with
platelet-rich plasma with the bandage of zinc oxide-eugenol in
managing the alveolar inflammation after extraction. Its results
showed the effectiveness of sponge soaked with platelet-rich
plasma in improving the quality of healing. This goes back to
the properties of growth factors existed in high concentrations
in the platelet that could be activated when there are wounds
and lead to healing by catalyzing the inflammatory cells and
their migration, formation of new blood vessels, Mitosis, dif-
ferentiation of Fibroblasts and thus enhancement of wound
healing. This agrees with many studies that detected the abil-
ity of sponge soaked with platelet-rich plasma to improve and
strengthen of healing of soft tissues [1,9,12,14].

The results of the research have shown that hemostatic
sponge alone have no benefit in improving and accelerating
healing importantly and statistically. The credit in healing qual-
ity in the first group goes to the existence of PRP, despite of this
using only hemostatic sponge does not delay healing. This is a
discrepancy with the results of Petersen et al [13] and with the
results of Boyes-Varley et al [15] who investigated in the healing
of soft tissues with some monkeys after applying gelatin sponge
alone or sponge soaked with medicines. The results revealed
that putting only gelatin sponge in the extraction socket delays
the scar of the wound and slows down healing. This difference
can be justified that there is a simple immune reaction that in-
creases the immunity stage at healing stages of the wound and
that delays the following stage, which is the stage of epithelial
tissue due to saliva and oral carelessness with experiment ani-
mals. This also causes to prolonged immune response; besides,
stitching carried out on teeth of the sample in this study pro-
vided some protection and stability of the formed clot within
minutes through the properties of hemostatic gelatin sponge.
The more stable the clot is at the extraction socket, the less the
inflammation and pain are. This corresponds to with the study
of Tavakoli et al [3] that studied using hemostatic gelatin sponge
for healing after extraction. Its results have showed that the
stability of clotting at the early stages of healing protects them
from dissolution, infection and alveolar inflammation. However,
there is no significant difference in forming epithelial tissue be-
tween the two groups in his study.

Discussing the study results regarding the complications ac-
companying extraction: The results have shown that there are
no significant difference among the three groups of complica-
tions’ occurrence, the rate of alveolar inflammation in each
group was 3.3% which is similar to the results of Rutkowski et al
[1]. Besides, there was no delayed hemorrhage or prolonging in
the period of hemorrhage and clotting in any case. This can be
attributed to patients’ commitment to oral care and absence of
smoking and systematic diseases in study sample.

From this study, it can be deduced that gelatin sponge
soaked with platelet-rich plasma can accelerate and improve
healing after extraction but does not affect on pain. So, it is rec-
ommended within the limits of this study to be applied in dental
clinics for extraction patients when there is a necessity for quick
restoration in case of loss.
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