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The objective was to compare the gastrointestinal irritation and analgesic efficacy of
ibuprofen 400 mg and mefenamic acid 500 mg in patients with pain after dental surgery. A
randomized, single-blind, active-controlled parallel study was performed. Healthy patients
experiencing postsurgical pain after surgical removal of 1 or more third molars (including 1
mandibular impaction) were randomized to 2 groups to receive either ibuprofen 400 mg, or
mefenamic acid 500 mg for postoperative analgesic. Outcomes included gastrointestinal (Gl)
irritation (primary outcome) and postoperative pain (secondary outcome) comparing between
ibuprofen and mefenamic acid usage evaluated by total pain relief over 72 hours (TOPAR72),
summed pain intensity difference over 72 hours (SPID72), patient’s global assessment of treat-
ment at 6 hours (GLOBAL6) and 48 hours (GLOBAL48). TOPART2 of Gl irritation and postopera-
tive pain evaluation were analyzed by independent t-test. SPID72, GLOBAL6 and GLOBALA48
were analyzed by Mann-Whitney U test that were executed by using SPSS. For the results,
25 patients recorded a complete questionnaire and received ibuprofen 400 mg (n=13) or
mefenamic acid 500 mg (n=12). The Gl irritation (primary outcome) was not significant different
between ibuprofen and mefenamic acid at p=0.228 and p =0.470 for TOPAR72 and SPID72.
Postoperative pain (secondary outcome) was also not significant different between ibuprofen
and mefenamic acid at p =0.695 and p =0.496 for TOPAR72 and SPID72. Moreover, there were
no significant difference at p =0.622 and p = 0.855 for GLOBAL6 and GLOBAL48 in satisfac-
tion with ibuprofen and mefenamic acid. For conclusions, in patients with postoperative pain
after dental surgery, mefenamic acid 500 mg and ibuprofen 400 mg had no different Gl irri-
tation and had equivalent analgesic effect in controlling of postoperative pain after dental

surgery.

gastrointestinal irritation, ibuprofen, impacted mandibular third molar, mefenamic acid, post-

operative pain
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Introduction

The removal of impacted third molars is one
of the most common operations of oral and maxillo-
facial surgery."” This procedure may cause tissue and
nerve injury, leading to postoperative pain which is a
frequent complication. For this reason, pain manage-
ment after the removal of impacted third molars is
the important issue that operators should empha-
size.”’ Pain intensity of postoperative pain is induced
by many factors, such as the nature of each person,
general health, perception and psychological attitude
(i.e. anxiety).*” According to Deliverska and Petkova’s
study,® the onset of pain begins as the anesthesia
subsides and reaches the maximum level in 6-12 hours
during the first postoperative day.

Analgesics can be classified as narcotic and non-
narcotic drugs e.g. nonsteroidal anti-inflammatory
drugs (NSAIDs), paracetamol, etc. Many studies proved
that non-selective NSAIDs have efficacy to reduce
postoperative pain.”” NSAIDs have several properties
including anti-inflammatory, analgesic, and antipy-
retic. Ibuprofen is one of NSAIDs widely used for
treating dental pain."” It has a short half-life and very
low side effects."” Mefenamic acid is the other NSAID
commonly used for the treatment of primary dysmen-
orrhea and mild to moderate pain as a result of dental
pain, postoperative pain, headache and postpartum
pain."” According to Nagi et al, 2015"”, NSAIDs have
local irritant effects which can induce gastrointestinal
(Gl) irritation by direct mechanism, so gastrointestinal
toxicity is common adverse effect of NSAIDs."**” The
incidence of Glirritation in patients treated with NSAIDs
is approximately 30 to 50% of NSAID users, including
endoscopic lesions (such as subepithelial hemorrhages,
erosions, and ulcerations) as well as the upper Gl
symptoms; gastroesophageal reflux and dyspeptic

symptoms. Symptoms vary depending on the type of

1. fadvesn-uiindalawldea 17

NSAIDs.

There were studies that compared Gl effects
among NSAIDs. For examples, the study of Laine et
al." compared serious lower gastrointestinal clinical
events with non-selective NSAID and coxib. One re-
search"” informed that increased gut permeability
can be seen as soon as 12 hours after the ingestion
of single doses of most NSAIDs, then short-term drugs
which is used after postoperative pain may also cause
gastrointestinal irritation. Nevertheless, there is no re-
search that compared the Gl effect between ibuprofen
and mefenamic acid. According to the research about
a combination of ibuprofen and paracetamol versus
mefenamic acid and paracetamol on the postoper-
ative pain following a periodontal surgery, there was
no statistical significance between both groups except
in the first hours."” Consequently, this research studies
the comparison between mefenamic acid and ibuprofen
on postoperative pain control and Gl irritation in oral
surgery patients. Moreover, mefenemic acid will be
an alternative drug for postoperative pain after impac-

tion removal in addition to ibuprofen."?

Materials and methods

This study compared the Gl irritation and the
efficacy effects of ibuprofen 400 me¢ and mefenamic
acid 500 mg. Patients who had undergone the re-
moval of mandibular impacted third molars recieved
either ibuprofen or mefenamic acid. Ibuprofen 400 mg
was taken at the fixed intervals (every 6 hours) for the
first 48 hours, afterwards, it was taken every 6 hours or
as needed. Mefenamic acid 500 mg was taken 3 times
a day for the first 48 hours and then every 8 hours
or as needed. According to the ethical standards for
human experimentation, the protocol of this study
was allowed by the the rules and regulations of the

Faculty of Dentistry, Chulalongkorn University. Patients
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had to sign informed consent before the experimen-

tation was executed.

Inclusion and exclusion criteria

Fifty healthy male and female patients were
selected to participate in this study. The age ranged
from 17 to 35 years old. Each patient had surgical
removal of mandibular impacted third molars at
Faculty of Dentistry of Chulalongkorn University. Exclu-
sion criteria included 1) patients with hepatic, renal or
cardiac impairment, 2) previous history of gastrointes-
tinal hemorrhage or ulcers, 3) NSAID hypersensitivity
(ibuprofen, mefenamic acid, aspirin, etc.), 4) asthma
(aspirin or NSAIDs sensitive), 5) anticoagulant therapy,
6) active gastrointestinal bleeding or peptic ulceration,
7) the setting of coronary artery bypass graft (CABG)

surgery, and 8) pregnancy.

Study design

The study composed of the treatment visit (the
first day: the removal of third mandibular impaction
and random-analgesic prescription) and the post-study
visit (7 days after the treatment visit: suture removal
and sending questionnaires). At the treatment visit,
patients who were compatible with the inclusion
criteria had to sign the informed consent before the
surgical procedure was performed. Surgeons recorded
the removing tooth, duration of the surgery, and classi-
fication of the impaction which the impacted third
molars were identified as unerupted teeth and cov-
ered by soft and hard tissues. The surgical procedures
required removing some bones following the standard
surgical technique. At the beginning step, surgeons
had injected local anesthesia and had waited for
adequate anesthesia before the surgical procedure
started, then they elevated mucoperiosteal flap for

accessibility of the impacted tooth removal which

Vol. 35 No.1 Jan.-Jun. 2021

required water-cooled bur to get rid of some bones;
the incision line extended from mesial of the mandi-
bular second molar to ascending ramus. The next
step, the impacted tooth was removed by elevator
or splitted by bur in some cases. Follicular remnants
and others (i.e. fragments of tooth, particulate bone)
were removed with curette. The last step, alveolar
bone and socket were irrigated with sterile water and
the flap was secured with interrupted sutures. When
the surgical procedure completed, surgeons provided
the postoperative instruction, randomized the order
of analgesics, gave the take-home questionnaires to
the patients, explained the direction of the question-
naire recording, and made the appointment for the
next postoperative visit (7 days after this visit) for the
suture removal, sending questionnaires, and receiving
dental care kits as a benefit of the participants.

The participants were classified into 2 groups of
controlling postoperative pain (ibuprofen 400 mg or
mefenamic acid 500 mg) by computer-generated ran-
domization code. Ibuprofen and mefenamic acid had
prescribed immediately after the surgical procedure
completed. Ibuprofen 400 mg was taken at the fixed
intervals (every 6 hours) for the first 48 hours, after-
wards, it was taken every 6 hours or as needed. Me-
fenamic acid 500 mg was taken 3 times a day for the
first 48 hours and then every 8 hours or as needed.
Patients had to record gastrointestinal symptom and
postoperative pain in the questionnaire which were
evaluated by themselves at home. Gastrointestinal
symptoms and pain assessment were evaluated every
hours for 6 hours and at the 12th, 24th, 36th, 48th,
72nd hour. In addition, patient’s satisfactions of the

analgesic efficacy were assessed at 6th and 48th hour.

Efficacy assessment

The Gl irritation (primary outcome) of post-
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Table 1 Clinical characteristics of study patients.

1. fadvesn-uindalawldeoa 19

Ibuprofen 400 mg (n=13)  Mefenamicacid (n=12)  Total (n=25)

Age, mean (S.D.), y 21.2(1.88)
Sex, no (%)
Female 9(69.2)
Male 4(30.8)
No. of teeth removed, mean (S.D.) 1.38(0.51)

22.6 (3.37) 21.9(2.73)
9 (75.0) 18 (72.0)
3(25.0) 7(28.0)

1.17(0.39) 1.28 (0.46)

operative usage between ibuprofen and mefenemic
acid were estimated by classifying the symptoms into
3 grades. Grade 1 was no symptom. Grade 2 included
dyspepsia, nausea, gastric irritation, gastroesophageal
reflux disorder (GERD), epigastric discomfort (visual
analog scale (VAS) <6). Grade 3 included vomiting,
epigastric pain with VAS >6, diarrhea.

To compare overall postoperative pain (second-
ary outcome) between ibuprofen and mefenemic acid
usage, this research used total pain relief over 72 hours
(TOPART2), summed pain intensity difference over 72
hours (SPID72), patient’s global assessment of treat-
ment at 6 hours (GLOBAL6) and 48 hours (GLOBAL43).
First, TOPAR72 was derived by calculating the area
under the curve of the pain relief scores from the first
hour (after postoperative medication) to the seventy-
second hour (0 =none, 1 =mild, 2 = moderate, 3 =
complete). Second, SPID72 was derived by summing
of the pain intensity difference at every hour for 6
hours and at the 12th, 24th, 36th, 48th, 72nd hour; pain
intensity difference was calculated from the patients’
estimates of the pain intensity (0 = none, 1 =mild,
2 =moderate, 3 = severe) at each hour subtracted
by the pain level at the first hour after postoperative
medication. Last, GLOBAL6 and GLOBAL48 were esti-
mated by patients using 4-point scale (0 = poor, 1 = mod-

erate, 2 = good, 3 = excellent)."”

Statistical analysis

The overall postoperative pain of ibuprofen and
mefenamic acid was evaluated using TOPAR72, SPID72,
GLOBAL6 and GLOBAL48. The TOPAR72 of gastroin-
testinal irritation and postoperative pain evaluation
was analyzed using independent t-test. The SPID72,
GLOBAL6 and GLOBAL48 were analyzed using Mann-
Whitney U test with SPSS program.

Results

In this study, 25 patients (72.0% female, 28.0%
male with mean age 21.9 +2.73 years and age range
17-29 years) received ibuprofen 400 mg (n=13) or
mefenamic acid 500 mg (n = 12) for postoperative
analgesic. The age, sex and number of teeth removed
were similar between both groups (Table 1).

The Gl irritation (primary outcome) was no
significantly different between ibuprofen and me-
fenamic acid at p=0.228 and p =0.470 for TOPAR72
and SPID72 (Table 2).

There were 1 participant in ibuprofen group that
had dyspepsia (grade 2) and 2 participants in mefe-
namic acid group that had Gl irritation which one
participant had dyspepsia and abdominal pain (grade
2) and another participant had flatulence, nausea,
and vomiting (grade 3). In conclusion, 7.7% of ibuprofen

group and 16.7% of mefenamic acid group had Gl
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Table 2 Analgesic efficacy and gastrointestinal (GI) irritation of ibuprofen 400 mg and mefenamic acid 500 mg in patients with

pain after dental surgery.

Population; ibuprofen 400 mg n = 13, mefenamic acid 500 mg n=12

Efficacy measures

p value of Gl irritation

p value of postoperative pain

TOPART72 0.228° 0.695°
SPID72 0.470° 0.496°
*»<0.05

TOPART2 = total pain relief over 72 hours, SPID72 = summed time-weighted pain intensity difference over 72 hours

Gastrointestinal (Gl) irritation was recorded on 3 grades (from 1=no symptom, 2 = dyspepsia, nausea, gastric irritation, gastrointestinal reflux
disorder (GERD), epigastric discomfort (visual analog scale (VAS) <6) and 3 = vomiting, epigastric pain VAS >6, diarrhea).

Pain relief was recorded on a 4-point scale (from 0 = none to 3 = severe).

? = independent T-test, ® = Mann-Whitney U test

Mean Gl irritation score
—_
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Fig. 1 Mean Gl irritation scores over 72 hours in each hour from receiving the first dose until 6 hours and each 12 hours until

72 hours.

irritation (Fig. 1).

According to the analysis of TOPAR72 score,
postoperative pain (secondary outcome) showed no
significant difference between ibuprofen and mefena-
mic acid at p=0.695. In addition, SPID72 also showed
no significant difference at p = 0.496 (Table 2)

The mean of pain scores over 72 hours of ibu-
profen was slightly lower than mefenamic acid in
the first period (from receiving the first dose to the

second hour) and the third period (the sixth hour

to the seventy-second hour) (Fig. 2). In contrast, the
mean of pain scores of mefenamic acid in the second
period (the third hour to the fifth hour) was slightly
lower than ibuprofen. Therefore, overall mean pain
scores of ibuprofen were lower than mefenamic acid.
However, they had no significant difference.

The patients evaluated their satisfaction with
medication as good or very good which had 76.9%
satisfaction of ibuprofen patients and 75.0% satisfac-

tion of mefenamic acid patients at sixth hour. In
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Fig. 2 Mean pain scores over 72 hours in each hour from receiving the first dose until 6 hours and each 12 hours until 72

hours; pain intensity scale ranged from 0 = none, 1 = mild, 2 = moderate and 3 = severe.
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Table 3 Patients’ satisfaction (%) with ibuprofen 400 mg and mefenamic acid 500 mg.

At 6th hour At 48th hour
Options
Ibuprofen 400 mg Mefenamic acid Ibuprofen 400 mg Mefenamic acid
(n=13) (n=12) (n=13) (n=12)
Poor 0 0 0
Fair 23.1 25.0 7.7 8.3
Good 30.8 a1.7 38.5 a7
Very good 46.1 333 53.8 50.0

addition, there were 92.3% satisfaction of ibuprofen
patients and 91.7% satisfaction of mefenamic acid
patients at forty-eighth hour (Table 3).

According to GLOBAL6 scores (Fig. 3) and GLOBAL48
scores (Fig. 4), there were no significant difference in
satisfaction between ibuprofen and mefenamic acid

at p=0.622 (GLOBAL6) and p = 0.855 (GLOBAL48).

Discussion

This is the first study to compare the Gl irritation
and analgesic efficacy of ibuprofen and mefenamic
acid after the removal of impacted third molar. This

study was the randomized, single blind experiment

because the operators would record in the treatment
record.

According to this research, mean age of partici-
pants was 21.9 years old which were young partici-
pants. Then, they had similar slightly effect to the
result because the study of Deliverska and Petkova
showed that the elder patients had more complica-
tions than younger patients since increased bone
density, maturing of root formation and decreased
healing capability."® Besides, most participants in this
research were female. The incidence of postoperative
edema in female patients (12.7%) was significant higher

than those of male patients (1.4%). According to the
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Fig. 3 Patients' global assessments of therapy at 6th hour (% patients in each option).
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Fig. 4 Patients' global assessments of therapy at 48th hour (% of patients in each option).

study of de Nazaré et al"”, the female had a higher
pain threshold than male especially in the sroups
with age between 18 and 33 years. Therefore, gender
was another factor in this research affecting the re-
sult of postoperative pain and Gl irritation. Moreover,
mean numbers of teeth removed in each person were
1.23 from this research which were no significant

difference in all participants. There was no research

studying about the effect of teeth-removed numbers
to postoperative pain.

From the research results, there was no significant
difference between 2 groups in Gl irritation. These
might be a result from short term medication which
NSAIDs were prescribed only in 2 consecutive days
in this research and all participants were healthy and

no previous history of gastrointestinal hemorrhage or
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peptic ulceration. From the study of Poveda Roda et
al®”, patients who regularly used NSAIDs had nausea or
dyspepsia in up to 50% of cases and 40% of patients
who had been on NSAIDs for 3 months had endo-
scopically Gl ulcerations. In addition, Aminoshariae
et al”” concluded that NSAID use in short term (10
days or fewer) was considered as safe drugs.

However, both ibuprofen and mefenamic acid
possibly affected Gl irritation. There were a few partici-
pants having adverse effects according to the research
results which had only 1 participant in ibuprofen group
and 2 participants in mefenamic acid group. One ibu-
profen participant had dyspepsia (grade 2) at the sec-
ond and the third hour. He had history of frequently
bloating which might be a possible factor affecting
the research result of ibuprofen side effect. Besides, 1
mefenamic participant had dyspepsia and abdominal
pain (grade 2) at the seventy-second hour. She had no
history of Gl irritation, eating food on 3 meal time, and
did not on any medication except mefenamic acid.
Then, her symptoms might possibly be a side effect
of mefenamic acid. Another mefenamic participant
had flatulence, nausea and vomiting (grade 3) at the
second and the third hour. He recorded that he ate 1
tablet of antihistamine drug before he had symptoms
at the sixth hour. However, there was no case report
about drug interaction between mefenamic acid and
antihistamine drug. Many possible factors could cause
his symptoms, such as type and quantities of food, or
might be a side effect of mefenamic acid drug.

In addition, ibuprofen and mefenamic acid could
indifferently relieve postoperative pain according to
the research results that revealed no significant differ-
ence of TOPAR72 and SPID72 between ibuprofen and
mefenamic acid groups (p = 0.695 and p = 0.496 respec-
tively). However, there were many factors affecting

the pain including different classification of impaction,
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case difficulty, variable pain scale and pain sensitivity
of each person, patient’s characteristic, operative du-
ration, and operator’s experience.

According to the study of Deliverska and Pet-
kova"?, pain after removal of impacted third molars
was influenced by many factors. First, depth and
degree of impaction affected the severity of the com-
plication. Pell and Gregory classification, Class IC, IIC,
IIIC impaction had more complications than position
A and B impaction. Second, pain threshold of each
person was varied and subjective."” Third, female
had higher pain threshold and higher incidence of
postoperative edema than male as mentioned above.
Fourth, longer time of surgery led to increased tissue
injury and vascular permeability, then it led to more
pain than shorter time of surgery.”® Finally, Rakhshan
stated that an experienced operator might do less
traumatic, much more cleaner, and faster operation
than the beginner, then they might obtain better re-
sults.”

There were 25 participants in this study (13 ibupro-
fen patients and 12 mefenamic acid patients) from 50
participants (25 ibuprofen patients and 25 mefenamic
acid patients) which were designated in this research.
There were incomplete numbers of participants from
this research as a result of many factors. First, there was
limited time to collect the sample because operation
could be performed only during office hours (Monday
to Friday, 9.00 AM-4.00 PM except Wednesday, 1.00-
4.00 PM). Second, there was small numbers of units in
surgery room so there were only 3-6 patients in each
period and most of them did not follow with the inclu-
sion criteria because they had gastrointestinal disease
and most of them got antibiotics after the surgery.
Third, patients did not follow the research direction.
For example, they did not take the medicine as or-

dered and incompletely recorded the questionnaire
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because it might be too difficult to understand or
operators did not clearly explain the questionnaire.
Therefore, a small number of participants were one of
reasons causing the result of this study with no signifi-

cantly difference between two groups.

Conclusion

In this study, the Glirritation and analgesic efficacy
were compared between ibuprofen and mefenamic
acid as well as patients’ satisfaction. The results pre-
sented that patients with postoperative pain after
dental surgery who received mefenamic acid 500 mg

and ibuprofen 400 mg had no different Gl irritation
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The objective of the study was to evaluate the shear bond strength of alpha-cyanoacry-
late in bonding between stainless steel wire and teeth, compared to the shear bond strength of
flowable resin composite in bonding between stainless steel wire and teeth. The samples consisted
of 60 cases, which were divided into 2 groups. Each sample contained two teeth splinted together
with different bonding materials. Group 1 used flowable resin composite and stainless steel wire
splinting. Group 2 used alpha-cyanoacrylate medical adhesive and stainless steel wire splinting.
Both groups underwent thermocycling before testing. The shear bond strength was tested and
measured by universal testing machine. The data were analyzed using two sample t-test analysis.
The mean shear bond strength was 15.1 N in the alpha-cyanoacrylate group and 80.4 N in the
flowable resin composite group. The mean shear bond strength in the alpha-cyanoacrylate group
was significantly lower than those of the flowable resin composite group (p <0.05). For conclusion,

the shear bond strength of alpha-cyanoacrylate in bonding between stainless steel wire and teeth

is lower than those of the flowable resin composite.

Keywords: tooth splinting, shear bond strength, cyanoacrylate, flowable resin composite

Introduction

Tooth splinting is a necessary treatment for trau-
matized teeth, such as cases of subluxation, luxation or
avulsion.” In the case of dental avulsion, the avulsed
tooth must be replanted as soon as possible. The best
prognosis results from replantation within 1 hour after
avulsion as well as the application of a flexible splint
after replantation.”’ Therefore, tooth replantation and
splinting are urgent forms of treatment. The material
used for splinting should therefore be easy to use and
available at any moment.

One commonly used material for tooth splint-
ing is resin composite and wire. At the Police General
Hospital, flowable resin composite was used instead

of conventional resin composite because of its ease

of application. The flowable resin composite and wire
splinting technique needs specific instruments and a
dentist to perform the procedure, which may not be
available at all times. This could cause delay in tooth
replantation. Furthermore, after a period of splinting,
removal of the resin composite material can cause
enamel damage to various degrees depending on the
removal techniques.”

Cyanoacrylate medical adhesives have been
used in medical and dental treatments for more than
30 years.*” It has been reported as material used for

6-10

splinting the replanted tooth.“'” This material is a

biocompatible adhesive. There are a few case reports

about its toxicity and some in vitro studies that re-
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vealed its toxicity to human cells.""* It can be used
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on any dry surface and it is self-cured within 5-60 sec-
onds." It can be stored in the refrigerator for several
months in a ‘ready to use’ package. To use it as a
splinting material, place the stainless steel wire at the
tooth surface and apply one to two drops of cyano-
acrylate to cover the wire and the tooth surface. Hold
the wire in place for 60 seconds (depending on the
manufacturer’s instructions) until the polymerization
is completed.

The use of cyanoacrylate for tooth splinting is
not widely practiced. There is no clinical study available
and only one in vitro study about its bond strength."”
Therefore, this study might be an initial step to apply

cyanoacrylate medical adhesive for tooth splinting.

Materials and methods

Samples

The samples of this study were extracted per-
manent upper incisors. The teeth did not have dental
caries and were stored in 0.9% saline solution. The to-
tal number of teeth was 120 teeth. One piece of each
sample contained two incisor teeth mounted together.
So, the total number of sample pieces was 60, which
then were divided into 2 groups, each group contain-
ing 30 sample pieces.

The sample size was obtained from the pilot
test. The test contained 2 groups, where each group
had 3 samples. The mean shear bond strength in group
1 was 35.3 N and the standard deviation was 3.44. The
mean shear bond strength in group 2 was 23.5 N and
the standard deviation was 5.74. The data were ana-
lyzed with the STATA program version 15. Statistical
analysis was performed using a 1-tailed test with Ot =
0.05 and power =80%. So, the researcher determined
the number of samples to be 60, divided into 2 groups.

Each eroup contained 30 samples.

Vol. 35 No.1 Jan.-Jun. 2021

Methods

The teeth were cut with a low speed cutting
machine (IsoMet® 1000, Buehler, Germany) to remove
the mesial and distal parts of the crown of the tooth,
leaving the center portion of the crown which was
3 mm wide. The purpose of cutting was to keep an
equal distance between the teeth. The root of the
tooth was put into a mold which was made of poly-
vinylchloride pipe (1 inch in diameter and 1 inch in
height) and loaded with plaster of Paris. The distance
between the crowns of the teeth was 6 mm. The
tooth surfaces were polished with pumice and then
rinsed with water.

The stainless steel wire, gauge 22 in size, was
attached to the labial surface of the tooth by two dif-
ferent bonding materials. The procedures were as
follows.

1. Flowable resin composite: the tooth surface
was etched using 37.5% phosphoric acid for 15 sec-
onds and then rinsed with water and blown with air.
Bonding agent (Optibond S®, Kerr Corporation, U.S.A.)
was applied to the tooth surface and blown with air
until its solvent evaporated. The bonding agent was
then cured with light via a light curing unit for 20
seconds. The stainless steel wire was positioned and
then flowable resin composite (Filtek®, 3M ESPE, USA.)
was applied to the tooth surface to cover the wire.
The flowable resin composite was cured with light via
a light curing unit for 40 seconds (Fig. 1A).

2. Cyanoacrylate medical adhesive (Suncon
Medical Adhesive®, Yongchen Science and Technology
Trial Plant, China): the stainless steel wire was applied
to the tooth surface, then 1 to 2 drops of cyanoacrylate
adhesive were dropped upon it. The stainless steel
wire was then held in place for 60 seconds until the
polymerization was completed (Fig. 1B).

All the samples were then taken to the thermo-
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Fig. 1 A: Flowable resin composite and wire splint and B: cyanoacrylate medical adhesive and wire splint.

cycle procedure. They were dipped into 5-degrees
Celsius water for 20 seconds, then left to rest at room
temperature for 10 seconds before being dipped into
55-degrees Celsius water for 20 seconds. These steps
were repeated for 200 cycles."” Then the samples
were taken for testing of the shear bond strength.

A universal testing machine (Shimadzu FZ-S°,
Japan) was used to test the shear bond strength. The
samples were mounted to the base of the machine.
At the beginning of the experiment, the tip of the
testing machine contacted with the stainless steel
wire, then the tip moved at a constant rate which was
0.5 mm per second (Fig. 2). The highest force before
the stainless steel wire became dislodged from the

tooth surface or bonding material was recorded.

Data collection

The universal testing machine had its own pro-
gram that recorded the value of the force and the
duration of the experiment. The force was recorded
in units of newtons (N). The highest force before the
stainless steel wire became dislodged from the tooth

surface or bonding material was recorded.

U 2 msinAusdnanuuuideulneltinsowmaasvaina
Fig. 2 Testing the shear bond strength with a universal

testing machine.

Data analysis

The data consisted of values from 2 groups.
Statistical analysis was performed using two sample
t-test. The difference at p <0.05 was considered sta-
tistically significant. The statistical analysis was per-
formed using the Statistical Package for the Social

Sciences (SPSS) statistics software (IBM, New York, USA).

Results

The mean shear bond strength in the flowable
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Fig. 3 Shear bond strength of flowable resin composite

and cyanoacrylate groups.

resin composite group was 80.4 + 13.2 N. The mean
shear bond strength in the alpha-cyanoacrylate group
was 15.1+ 8.7 N (Fig. 3). The mean shear bond strength
in the alpha-cyanoacrylate group was statistically signifi-
cantly lower than those of the flowable resin com-

posite group.

Discussion

Tooth splinting should be easy and should take
minimal time to apply. It must be strong enough to
hold the tooth in place for 2-4 weeks and be easy to
remove without damaging the dental tissue.” Current-
ly, many of the splinting techniques have adequate
bond strength but application of these materials
is time-consuming and their removal damages the
surface of the tooth. In contrast, cyanoacrylate
requires fewer steps and instruments which is going
to reduce the time of treatment. This will eventually
improve the prognosis of the avulsed tooth. Besides,
cyanoacrylate will detach from the bonded surface

over time, so removal of this material causes less

Vol. 35 No.1 Jan.-Jun. 2021

damage to the surface of the tooth.

Splinting material must maintain its properties
during the treatment period for traumatized teeth.
During this period, the splinting materials must en-
counter multiple cycles of thermal change and some
mechanical forces. No report has been found des-
cribing the number of thermal cycles per unit of time
in vivo but Brown et al. postulated that 10 cycles per
day occurred."¥ Waltimo and Kénoénen. reported that
the bite force on maxillary anterior teeth was 139-233
N for single teeth and 339-491 N for multiple teeth."”
According to our study, alpha-cyanoacrylate may not
be suitable for use as a splinting material because of
its low shear bond strength after the thermocycling
procedure. Further study involving other types of
cyanoacrylate medical adhesive, or clinical studies
could be conducted.

In a previous study by Purayil et al."” it was
reported that the bond strengths of cyanoacrylate
and resin composite to the teeth in the bonding of
orthodontic wire and teeth were not significantly
different. However, the bond strength is significantly
lower in the bonding of Ribbond® to the tooth. Their
study was conducted without the thermocycling pro-
cedure which might therefore not accurately represent
the use of these materials in the oral cavity environ-
ment. Our study was designed with the thermocycling
procedure before testing the shear bond strength. The
result of our study was that the shear bond strength of
cyanoacrylate in terms of adhesion of wire and teeth
was significantly lower than those of resin composite.

Even though the shear bond strength of cyano-
acrylate is rather low, its other properties such as its
speed of use, self-curing ability, and ease of removal
still make it an interesting choice for use as a splinting
material. It could be used for temporary splinting in

emergency conditions and then an appointment could
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be made for the following day to replace it with resin

composite materials. It also has a long shelf life and

can be stored at room temperature for several months.

Conclusion

The shear bond strength of alpha-cyanoacrylate
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This study aims to determine the distance and direction of the external reference pin
(ERP) at nasion. The cone-beam computed tomography (CBCT) data of 126 patients undergoing
orthognathic surgery in 2017-2018 were collected. For the thickness of the structure, A-plane
and B-plane were created. A-plane was drawn from sella to hard tissue nasion and B-plane was
created from soft tissue nasion to the shortest distance to anterior cranial fossa (ACF). The direction
of ERP was determined between B-plane and nasal dorsum. For the results, Plane A distance
of soft tissue to ACF was 20.63 +4.97 mm, Plane B distance of soft tissue nasion to the shortest
distant to ACF was 16.31 £ 2.64 mm. The patients with absence of frontal sinus had less distance
of soft tissue nasion to the shortest distance to ACF (B_ShortACF = 13.46 £ 5.33 mm). The overall
insertion angle was 29.64 £ 10.53 degrees. Finally, the ERP can be used more safely following the
recommendations of previous studies as well as this study. First, always find the frontal sinus
because the absence group has shorter distance. Second, the direction of ERP should be

more than 30 degrees by using nasal dorsum as a reference plane to increase the distance.
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Fig. 1 A-plane created from sella (S) to hard tissue nasion
(N).

=sella, 2 =the first point reaching cranial fossa,

3 =anterior wall of posterior table of frontal sinus,
4 = posterior wall of anterior table of frontal si-
nus, 5 = hard tissue nasion, and 6 = overlying skin.
The measured distances included 2-6 = skin to
ACF (A_SACF), 5-6 = skin thickness (A_Soft tissue),
4-5 anterior table (A_Ant-FS), 3-4 = frontal sinus (A_FS),
and 2-3 = sinus to ACF (A_Post-FS).

ACF = anterior cranial fossa, Ant = anterior, FS = frontal
sinus, Post = posterior
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Fig. 2 B-plane drawn from soft tissue nasion (N’) to the
shortest distance to ACF (ShortACF).
1 =the shortest distance to ACF, 2 = anterior wall of
posterior table of frontal sinus, 3 = posterior wall of
anterior table of frontal sinus, 4 = hard tissue nasion
of B-plane, and 5 = soft tissue nasion.
The measured distances included 1-5 = soft tissue
nasion to the ShortACF (B_ShortACF), 4-5 = soft tissue
thickness (B_Soft tissue), 3-4 = anterior table (B_Ant-
FS), 2-3 = frontal sinus (B_FS), 1-2 = posterior table
(B_Post-FS)

ACF = anterior cranial fossa, Ant = anterior, FS = frontal
sinus, Post = posterior
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Pin inserting angle
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Fig. 3 Pin insertion angle was determined by the angle

between B-plane and dorsum of nose.
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Table 1 Intra-class correlation, mean, and standard deviation of each measurement.
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Male Female FS Abs FS Overall
Measurement ICC p-value
Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD)
A SACF! 0.900 20.81(4.28) 20.55(5.28) 0.795 20.59 (4.92) 22.95(9.93) 20.63 (4.97)
A Ant-FS 0.890 6.63 (1.95) 5.12(1.50) <0.001* 5.6 (1.79)
A FS 0.907 8.85(3.31) 6.58 (2.41) 0.001* 7.3(2.91)
A Post-FS* 0.758 5.45(3.27) 8.93(5.88) <0.001* 7.81(5.42)
A Soft tissue 0.937 8.00(1.14) 6.6 (1.02) <0.001* 7.03(1.25) 7.08 (1.03) 7.03(1.24)
B_ShortACF 0.940 17.97 (2.41) 15.56 (2.39) <0.001* 16.40 (2.49) 13.46 (5.33) 16.31(2.64)
B Ant-FS 0.911 7.35(2.09) 5.69 (1.54) <0.001* 6.21(1.89)
B FS 0.965 7.04(2.73) 6.34 (2.10) 0.137 6.55(2.32)
B Post-FS 0.720 3.79(1.32) 3.71(1.05) 0.736 3.73(1.14)
B Soft tissue 0.963 6.54 (1.10) 6.16 (1.42) 0.133 6.25(1.33) 6.94 (1.55) 6.28 (1.34)
Insertion angle 0.970 31.93(9.82)  28.61(10.72) 0.101 29.69 (10.64) 27.88(7.14) 29.64(10.53)
*Fanuuanensiusg19ideddy (o < 0.05)
¥ Using Mann-Whitney U Test.
Abs FS = absence of frontal sinus, FS = presence of frontal sinus, ICC = intra-class correlation coefficient
5197l 2 masuansteyanaueeng
Table 2 Demographic data.
Skeletal relationship Absence of
Gender | I Il Mean age frontal sinus
Male 7 5 27 271 0 39
Female 14 17 56 28.2 4(4.60%) 87
Overall 21 22 83 27.8 4(3.17%) 126
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Fig. 4 Results of A-plane distance comparing between Fig. 5 Results of B-plane distance comparing between
genders. genders.
*indicated a significant difference (p < 0.05) *indlicated a significant difference (p < 0.05)
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Fig. 6 Results of overall distance that compare measurements.
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Fig. 7 Results of insertion angle comparing between
genders.

*indlicated a significant difference (p < 0.05)
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Abstract
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Oral squamous cell carcinoma (OSCC) is the most common oral cancer. The prognosis

depends most often on the stage of the tumor. In this study, 108 cases of OSCC treated at the

Faculty of Dentistry, Khon Kaen University during 2006 to 2014 were analyzed retrospectively. Over-

all survival rate was assessed, whereas the univariate and multivariate Cox proportional hazards

regressions were used to identify associations between various factors and the survival. The 5-year

overall survival rate of the 108 patients was 69.4%. Univariate analysis showed that lymph node

metastasis (p = 0.03; 95% Cl = 1.06-4.17) and recurrence of tumor (p = 0.00; 95% Cl = 2.52-8.08) were

significantly associated with overall survival. On the other hand, only recurrence of tumor was

found to have a significant influence on overall survival in multivariate analysis (p=0.01; 95%

Cl=2.03-10.48).

Keywords: oral squamous cell carcinoma, 5-year survival rate
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Table 1 Summary of clinical data of the patients in each pTNM stage.

Variable Numbers and percentages (%) in each stage
Patients | I I IVa IVb
Gender Male 42 (38.9%) 2(4.7%) 3(7.1%) 9(21.4%) | 27 (64.3%) | 1(2.4%)
Female 66 (61.1%) 2(3.0%) | 10(15.2%) | 19(28.8%) | 32 (48.5%) | 3 (4.5%)
Total 108 (100.0%) 4(3.7%) | 13(12.0%) | 28(25.9%) | 59 (54.6%) | 4(3.7%)
Age (year) <40 11(10.2%) - 1(9.1%) 4(36.4%) | 5(45.5%) | 1(9.1%)
40-60 34 (31.5%) - 2 (5.9%) 10(29.4%) | 22 (64.7%) -
>60 63 (58.3%) 4(6.3%) | 10(15.9%) | 14(22.2%) | 32(50.8%) | 3 (4.8%)
Site of the lesion Lip 3(2.8%) 1(33.3%) 2 (66.7%)
Buccal mucosa 10 (9.3%) 2(20.0%) | 4(40.0%) | 3(30.0%) | 1(10.0%)
Alveolar | Lower alve- | 61 (56.5%) 34
fdge olar ridge (31.5%) 2(59%) | 4(11.8%) | 8(23.5%) | 20(58.8%) -
Upper alve- 27
olar rdge . - 1(3.7%) | 2(7.4%) |22(81.5%) | 2(7.4%)
Retromolar trigone 3(2.8%) - - 1(33.3%) | 2(66.7%) -
Floor of mouth 9 (8.3%) - - 3(33.3%) | 6(66.7%) -
Hard palate 2 (1.9%) - - - 2(100.0%) -
Tongue 20 (18.5%) 1(5.0%) | 6(30.0%) | 8(40.0%) | 4(20.0%) | 1(5.0%)

Fonuaztnimiessiuau 2 s1o (Gevay 1.9) uiliwunisdl
ugLisgnanuseuldutszam wazleussiliuveuvomsise
N199aNYITINGINYNAINITHIAA (status of excision
margin) wuilwaduzSmaardefiveuvesieunzseiicn
99U (positive margin) 311U 9 578 (088 8.3) YBUVDY
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Table 2 Summary of pathological, recurrence and event (death within 5-year caused by cancer) data of the patients in each

pTNM stage.
Variable Numbers and percentages (%) in each stage
Patients I Il 1l IVa Vb
Status of excision margin Clear 81 (75.0%) 3(3.7%)  12(14.8%)  22(27.2%)  41(50.6%) 3 (3.7%)
Close 18 (16.7%) - 1(5.6%) 4(22.2%) 12(66.7%) 1 (5.6%)
Positive 9 (8.3%) 1(11.1%) - 2(22.2%) 6 (66.7%) -
Lymph node metastasis Positive 41 (38.0%) 1(2.4%) - 10(24.4%)  27(65.9%) 3 (7.3%)
Absent 67 (62.0%) 3 (4.5%) 13 (19.4%) 18 (26.9%)  32(47.8%) 1(1.5%)
Extranodal extension Positive 2(1.9%) 1(50.0%)  1(50.0%)
Negative 106 (98.1%) 4(3.8%) 13(12.3%)  28(26.4%)  58(54.7%)  3(2.8%)
Perineural invasion Positive - - - - - -
Negative 2 (1.9%) - - - 2(100.0%) -
N/A 106 (98.1%) 4(3.8%) 13(12.3%)  28(26.4%)  57(53.8%) 4(3.8%)
Lymphovascular invasion Positive 2(1.9%) - - 1(50.0%) 1(50.0%) -
Negative 1(0.9%) - - - 1 (100%) -
N/A 105 (97.2%) 4.(3.8%) 13(12.4%)  27(25.7%)  57(54.3%)  4(3.8%)
Recurrence Present 23(21.3%)  2(8.7%) - 1 (4.3%) 18(78.3%)  2(8.7%)

Absent 85 (78.7%) 2 (2.4%) 13(15.3%)  27(31.8%)  41(48.2%)  2(2.4%)

Event (dead within 5-year caused ~ Survive 75 (69.4%) 3 (4.0%) 9(12.0%)  23(30.6%)  38(50.7%) 2(2.7%)
by cancer) Dead 33 (30.6%) 1(3.0%) 4(12.1%) 5(15.2%) 21(63.7%)  2(6.1%)

N/A = not available

1351901 3 uansdnasentn 5 U veufthouzSwerhnelaarniawadvesneiuaunnemans sminerdeveuunu Tldsunissnueioeg
aa Y = = v o = = = =
ANTNRALUTHUNEUNUDANIITOATN 5 UUDINNSANYIDU 9

Table 3 5-year survival rate of oral squamous cell carcinoma patients who received surgery from Faculty of Dentistry, Khon Kaen

University comparing with 5-year survival rate of various studies.

5-year survival rate
Stage ;
s Faculty of Der?tlstr.y, Seenuanlae, et al® Lo, et al? Geum, et al"™ | Tonchev and Vladimirov'®
Khon Kaen University

| 75.0% 58.8% 75.0% 90.0% 67.0%

Il 69.2% 47.5% 65.6% 81.8% 51.0%

Il 82.1% 32.2% 49.0% 100.0% 33.0%
Va 64.4%

IV 63.5% 19.5% 30.0% 45.5% 15.0%
Vb 50.0%

Overall 69.4% 31.9% 56.3% 75.7% 36.0%
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Table 4 Univariate Cox proportional hazards regression for overall survival (N = 108; 33 death events).

Variable HR 95% Cl p value
Sex Male 1.00 -
0.97
Female 0.99 0.56-1.75
Age (year) <40 1.00 -
40-60 0.45 0.13-1.59 0.18
>60 1.05 0.36-3.02
Site of the lesion 1.05 0.90-1.23 0.52
AJCC pTNM staging | 1.00 -
| 1.29 0.14-11.55
Il 0.67 0.08-5.76 0.22
IVa 1.76 0.24-13.09
Vb 3.82 0.34-42.24
Lymph node metastasis  Negative 1.00 - 0.03*
Positive 2.10 1.06-4.17
Extranodal extension Negative 1.00 - 0.12
Positive 5.06 0.67-37.95
Status of excision margin  Clear 1.00 . 0.17
Close 1.70 0.68-4.22
Positive 2.35 0.88-6.25
Recurrence Absent 1.00 - 0.00%
Present 4.51 2.52-8.08

Cl = confidence interval, HR = hazard ratio

*significant at p <0.05.
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Fig. 1 Kaplan-Meier curves showing the influence of sex, age range, and sites on overall survival.
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Fig. 2 Kaplan-Meier curves showing the influence of lymph node metastasis, surgical margin, and recurrence on overall

survival.

*significant at p < 0.05
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Table 5 Multivariate Cox proportional hazards regression for overall survival (N = 108; 33 death events).

Variable HR 95% Cl p value
Sex Male 1.00 - 0.42
Female 1.31 0.68-2.54
Age (year) <40 1.00 - 0.11
40-60 0.85 0.15-4.72
>60 3.50 0.73-16.71
Site of the lesion 1.27 1.00-1.61 0.05
AJCC pTNM staging | 1.00 - 0.58
| 3.19 0.32-31.93
If 2.20 0.23-21.01
IVa 3.51 0.45-27.18
Vb 6.88 0.44-106.37
Lymph node metastasis Negative 1.00 - 0.51
Positive 1.35 0.55-4.17
Extranodal extension Negative 1.00 - 1.00
Positive - -
Status of excision margin ~ Clear 1.00 = 0.81
Close 0.80 0.27-2.31
Positive 1.24 0.41-3.75
Recurrence Absent 1.00 - 0.01*
Present 461 2.03-10.48

HR = hazard ratio, C| = confidence interval
*significant at p <0.05
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Using concentrated growth factors (CGF) in augmented-corticotomy assisted orthodontics
(ACAOQ) has been proven to be an effective procedure for gaining labial bone thickness at mid-
dle 1/3 and apical 1/3 of root length as well as accelerated orthodontic tooth movement after
surgery. This continued study aimed to evaluate the periodontal status after using CGF with ACAO
in adult orthodontic patients at each treatment period. The periodontal status of 8 patients was
evaluated using 5 clinical parameters: probing depth (PD), gingival margin level (CEJ-GM), clinical
attachment loss (CAL), attached gingiva width (AG), and tooth stability (TS). The data were col-
lected before surgery (T0), six months after surgery (T6), and one year after surgery (T12). For
the results, the mean PD significantly decreased from T0 to Té and T12. CEJ-GM significantly
increased from TO0 to T6 and T12. CAL had no significant change from T0 to T6 and T12.
AG significantly increased from T0-T6 and then significantly decreased from T6-T12. TS decreased
at T6, T12 when compared to the baseline (T0). For conclusions, ACAO using CGF had both positive
and negative effects, this procedure can reduce PD, maintain CAL and TS within the safety limit,
and increase AG after surgery, however the increased CEJ-GM might be the disadvantage of this

technique.

augmented-corticotomy assisted orthodontics, concentrated growth factor, periodontal status

Introduction higher osteoclastic activity leading to a decrease in

The number of adult patients in orthodontics
has increased." Treatment in adults is different from
adolescents and there are many limitations in adult
patients, such as the long treatment time due to the
harder density of the bone, thin labial plate and gingival
biotype, and poor periodontal status.

The surgical assisted procedures, such as corti-

cotomy“?, cause insults to the bone that trigger

the alveolar bone density and reduction in the resis-
tance of the alveolar bone®® that makes the tooth
move faster. The loss of alveolar bone can resolve
from remineralization as the regional acceleratory
phenomenon occurs, but the remineralization process
is incomplete in adults and makes the periodontal
support of the involved teeth become worse.“® In

addition, facial tooth movement in orthodontic ex-
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pansion mechanics may cause the gingival recession
defect and dehiscence when the gingival biotype is
thin scalloped and accompanied with inflammation

©19 Therefore, this is a disad-

due to plaque retention.
vantage of this procedure in adult patients.

Recently in 2020, Kumchai et al."” studied the
use of the augmented-corticotomy assisted orthodon-
tic (ACAO) procedure combined with concentrated
growth factors (CGF) in 8 orthodontic patients. The
researchers evaluated labial bone thickness (LBT) via
cone-beam computerized tomography (CBCT) imme-
diately after surgery, at 6 months after surgery, and
1 year after surgery. The results of this study showed
the effectiveness of gaining bone at middle 1/3 and
apical 1/3 of root length, and demonstrated stability
at the one-year stage. Moreover, the study of tooth
movement from Visetsiri et al’? showed the gradual
decrease of Little’s irregularity index after the first
week, and at 1 month, 3 months, 6 months, and 1
year after surgery, respectively. Seven out of 8 patients
were satisfied with the results of the treatment and
no severe complication from the surgical procedure
was reported. Therefore, ACAO combined with CGF
is an effective procedure for accelerated orthodontic
tooth movement and increases the alveolar bone of
the involved teeth in adult orthodontic patients.

Moreover, from the tissue engineering concept,
this manipulation usually involves 3 elements. When
using CGF in ACAO, growth factors in CGF membranes
as the signaling molecules, sticky bone as the scaffold,
and stem cells from bleeding around the decorticated
areas, periodontal regeneration may occur and can
maintain or even improve periodontal status in adult
orthodontic patients with this technique.

Thus, this study was continued from the work
of Kumnchai et al"” and Visetsiri et al*” and aimed to

evaluate clinical periodontal status in ACAO using CGF

1. fadvesn-uindalawldeoa 55

at each treatment period.

Materials and methods

Ten patients with 7 maxillary arches and 9 man-
dibular arches who followed the inclusion criteria
were selected from the Orthodontic Clinic, Bangkok-
thonburi University. The sample size was determined
using G*Power software, version 3.1.9.7 with values of
mean and standard deviation from the literature for
calculating the effect size (d). Effect size was esti-
mated to be 1.7, alpha error probability of 0.05 and
power of the study 0.97, with five degrees of freedom.
A minimum sample size of 6 samples per arch was
estimated. Still a higher sample was taken. Approval
for research activities was received from the human
ethics committee. Written informed consent was ob-
tained from all patients before initiation of the study.

The inclusion criteria composed of 1) adult or-
thodontic patients (more than 30 years), 2) mild to
severe anterior tooth crowding, 3) moderate perio-
dontal involvement, 4) thin gingival biotype and thin
labial plates, and 5) patients who needed short treat-
ment time. The exclusion criteria composed of 1)
smoking patient, 2) long term use of nonsteroidal anti-
inflammatory drugs (NSAIDs) and corticosteroids during
the study 3) use of bisphosphonate drugs before and
during the study, 4) compromised patients with the
surgical procedure, 5) pregnancy, 6) loss to follow-up,

and 7) uncontrolled periodontal diseases.

Initial treatment

The adult orthodontic patients were referred to
the periodontist for evaluating their periodontal status
by full mouth periodontal charting, then initial therapy
was started with scaling and root planing. Two weeks
after initial therapy, the patient was re-evaluated

to assess periodontal healing with the second full
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mouth periodontal charting by the same periodontist.
The anterior teeth that followed the inclusion criteria
were selected for this study. The other areas that
needed the periodontal surgery by open flap debride-
ment in the corrective phase of periodontal treatment
were treated by the same periodontist. After perio-
dontal surgery, the patients started maintenance
phase of periodontal treatment until excellent hy-
giene and disease resolved before started orthodontic
treatment.

After re-evaluating the periodontal healing, pa-
tients received bonding with 0.018 x 0.025-inch slot
self-ligated brackets (Tomy International Inc., Tokyo,
Japan) and loading force with aligning archwires: 0.016-
inch (Sentalloy®, Tomy International Inc.), 1 month

before surgery.

Preparation of CGF and sticky bone

Following the protocol of Sohn et al in 2016,
at the surgical visit, 40-60 cc of the patient’s venous
blood from the patient’s forearm was prepared and
divided into 2 groups: non-coated tubes, and coated
tubes without anticoagulants. The tubes were centri-
fuged at 2400-2700 rpm by specific machine (Medifuge,
Silfradent srl, Sofia, Italy). After 2 minutes, the centrifuge
was stopped and the non-coated tubes were taken
out of the centrifuge first. At this time, the non-coated
tubes showed 2 different layers. The upper autolo-
gous fibrin glue (AFG) layer was taken and mixed with
xenograft bone material (Bio-Oss, Switzerland), then
the mixture was allowed to stand for 5-10 minutes
for polymerization to get sticky bone. After taking the
non-coated tubes out of the centrifuge, the vacant
slot was filled with water test tubes for weight balance
and the centrifuge was continued to get the CGF. After
the centrifugation was completed, the coated tubes

showed three different layers. The middle layer was

Vol. 35 No.1 Jan.-Jun. 2021

a fibrin buffy coat layer, which was taken and com-
pressed with a metal cover in the metal storage box

to convert to CGF membrane.

Surgical process

The ACAO was performed in labial side of the
anterior teeth (only upper, only lower, and in both
arches) depending on the indication of each area.

The flap design consisted of a full-thickness
mucoperiosteal flap in the most coronal aspect and
a spilt-thickness dissection in the apical portions with
extended mesial and distal sides of the flap. After flap
opening, cutting of vertical osteotomies using 010
round and fissure diamond burs (Meisinger, Germany)
between the roots was initiated at 2-3 mm below the
bony crest to a point 2 mm beyond the apices of the
roots and then connecting each vertical line with a
horizontal line. After that, perforations were made
to the alveolar bone, which was then covered with
sticky bone and CGF membrane. Primary closure was
carried out with non-resorbable sutures. The sutures
were removed after 2 weeks. (Fig. 1) Antibiotics and
pain-control medications, except the nonsteroidal

anti-inflammatory agents, were prescribed after sur-

ery.

After surgery evaluation

After the surgery, an immediate loading force on
0.016-inch wire (Sentalloy®, Tomy International Inc.)
was activated every month.

Patients were recalled every 3 months for peri-
odontal maintenance by the same periodontist. The
periodontal status of each, involved the teeth of ten
patients, was evaluated by five clinical parameters.
The periodontal probe was used for clinical mea-
surements: probing depth (PD), gingival margin level

(CEJ-GM), clinical attachment loss (CAL), and attached
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Fig. 1 The detailed procedure.

A: reflection of a full-thickness mucoperiosteal flap, B and C: placement of the xenograft bone material (Bio-Oss;

Geistlich AG, Wolhusen, Switzerland) in sticky bone form after corticotomies into the labial bone around the anterior

teeth, D: coverage with concentrated growth factor membrane over the bone grafting area, and E: suturing.

gingiva width (AG). Tooth stability (TS) was measured by
tooth-mobility-measuring device (AnyCheck, Neobio-
tech, Seoul, Korea) of each involved tooth.

- Probing depth was measured from the gingival
margin (GM) to the bottom of the sulcus.

- Gingival margin level was measured from the
cemento-enamel junction (CEJ) to the gingival margin.

- Clinical attachment loss was measured from
the cemento-enamel junction to the bottom of the
sulcus of each involved tooth.

(PD, CEJ-GM, CAL were measured at mesiobuccal,
midbuccal, and distobuccal aspects of each involved
teeth)

- Attached gingiva width is measured by sub-
tracting the depth of the sulcus or pocket from the
distance between the crest of the gingival margin and

the mucogingival junction.

(AG was measured at the most apical point of
gingival margin of each involved teeth)

The data were collected before surgery (T0), 6
months after surgery (T6), and 1 year after surgery (T12).
Tooth stability of the involved teeth was measured in
every visit of orthodontic activation by two general
dentists (TO, T1, T2,..., T12)

The measurements of all clinical parameters
were carried out by two general dentists with the in-
struction by the periodontist. Before the experiments,
the interindividual and intraindividual variabilities
were tested to determine the reproducibility of mea-
surement. Using twenty volunteers, all measurements
were conducted two times by two general dentists to
obtain four readings for each measurements. By mean
of intraclass correlation coefficient, there was no ev-

idence of a large random error between the readings
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Table 1 The mean of clinical parameters (PD, CEJ-GM, CAL, AG) in TO, T6 and T12 and comparing the values between T0, T6 and
T12 in the maxillary arch.

Maxilla PD CEJ-GM CAL AG
T0 2.51+0.70 0.94+1.29 3.57+1.50 2.57+0.56
T6 2.30+0.53 1.25+1.30 3.56+1.31 3.23+0.49
T12 2.18+0.52 1.35+1.22 3.53+1.19 2.86+0.55
TO-T6 -0.21+0.05* 0.31+0.07* -0.01+0.09 0.66 +0.09*
T6-T12 -0.11+0.04* 0.11+0.04* -0.03+0.05 -0.37+0.08*
T0-T12 -0.32 £ 0.05% 0.41+£0.07% -0.04+0.10 0.29 £0.10%

*statistically significant

with the reliability coefficient ranging from 0.822 to
0.990.

Statistical analysis

With the SAS 8.02 software package (SAS Insti-
tute, Cary, NC), the descriptive statistical analysis and
one-way analysis of variance (ANOVA) (p < 0.05) were
performed to compare the mean of PD, CEJ-GM, CAL,
AG, and TS at TO, T6, and T12 time points.

Results

Ten patients who followed the inclusion criteria
were selected from the Orthodontic Clinic, Bangkok-
thonburi University. However, only 8 patients (6 females
and 2 males, mean age 46.13 + 6.96 years) remained
in this study because 1 patient becoming pregnant
and another missing the follow-up during treatment.
All patients were diagnosed as moderate chronic peri-
odontitis. ACAO was performed in anterior teeth (1
patient only upper, 2 patients only lower, and 5 pa-
tients in both arches).

The mean PD had significantly decreased from
TO (2.51+£0.70 mm in the upper and 2.52 +0.56 mm
in the lower) to T6 (2.30 + 0.54 mm in the upper and

2.25+0.55 mm in the lower), and T12 (2.18 £ 0.52 mm
in the upper and 2.14 + 0.45 mm in the lower), respec-
tively. The CEJ-GM had significantly increased from T0
(0.94 +1.29 mm in the upper and 0.48 +0.97 mm in
the lower) to T6 (1.25+ 1.30 mm in the upper and
0.78 £0.98 mm in the lower), and T12 (1.35+ 1.22 mm
in the upper and 1.06 + 0.92 in the lower), respectively.

The CAL had not significantly changed. The TO CALs
were 3.57 + 1.50 mm in the upper and 3.06 + 1.29 mm
in the lower, whereas the T6 CALs were 3.56 + 1.31 mm
in the upper and 3.06 + 1.15 mm in the lower, and the
T12 CALs were 3.53 + 1.19 mm in the upper and 3.04 +
1.09 mm in the lower.

The AG had significantly increased from T0 (2.57 +
0.56 mm in the upper and 2.36 + 0.73 mm in the lower)
to T6 (3.23 £ 0.49 mm in the upper and 2.95 + 0.73 mm
in the lower) and then significantly decreased from T6
(3.23+0.49 mm in the upper and 2.95+0.73 mm in
the lower) to T12 (2.86 +0.55 mm in the upper and
2.67+0.61 mm in the lower) (Table 1 and 2).

In the maxillary arch, TS had significantly decreased
from TO-T1 (23.3% in incisors, 19.9% in canines) and
then had not significantly increased from T1-T6. From

T6-T12, TS had not significantly decreased (4.0% in
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Table 2 The mean of clinical parameters (PD, CEJ-GM, CAL, AG) in TO, T6 and T12 and comparing the values between T0, T6 and

T12 in the mandibular arch.

Mandible PD CEJ-GM CAL AG
T0 2.52+0.56 0.48+0.97 3.06+1.29 2.36+0.73
T6 2.25+0.55 0.78+0.98 3.06+1.15 2.95+0.73
T12 2.14+0.45 1.06 +£0.92 3.04+1.09 2.67+0.61
T0-T6 -0.27 +0.05* 0.30 +0.06* -0.00+0.07 0.60+0.10%
T6-T12 -0.12 +0.04* 0.28 +0.04* -0.02+0.06 -0.29 £0.09*
T0-T12 -0.39 £ 0.05% 0.58 £0.06% -0.02+0.07 0.31+£0.08*

*statistically significant
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Fig. 2 The percentage of tooth stability (% from baseline) and time (months) in the maxillary arch.

Maxilla Incisor (%)  Canine (%)
Tooth stability (maxillary arch) TO 100.0 100.0
100.0 T1 76.7 80.1
80.0 M T6 86.5 86.4
60.0 T12 82.5 84.6
40.0 TO-T1 -23.3% -19.9%
20.0 T1-T6 9.9 6.3
0.0 T6-T12 -4.0 -1.8
TO T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12
TO-T12 -17.5* -15.4

—— Incisor —— Canine

canines, 2.8% in incisors). From T0-T12, TS had not
significantly decreased in canines (15.4%) but had
significantly decreased in incisors (17.5%). At T12, TS
value decreased to 82.5% in incisors and 84.6% in
canines (Fig. 2).

In the mandibular arch, TS had significantly de-
creased from TO-T1 (24.4% in incisors, 19.7% in canines)
and then had not significantly increased from T1-Té6.
From T6-T12, TS had not significantly decreased in in-

cisors (1.3%) but had significantly increased in canines

*statistically significant

(2.8%). From T0-T12, TS had not significantly decreased
in canines (11.0%) but had significantly decreased in
incisors (24.4%). At T12, TS value decreased to 75.6%

in incisors and 89.0% in canines (Fig. 3).

Discussion

The patients included in this study were adult
orthodontic patients with controlled periodontal dis-
ease in the initial phase of periodontal treatment or

with thin gingival biotype. These patients needed
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Fig. 3 The percentage of tooth stability (% from baseline) and time (months) in the mandibular arch.

Tooth stability (mandibular arch)

Mandible Incisor (%)  Canine (%)

T0 100.0 100.0
T1 75.6 80.3

100.0
200 \;__\h T6 76.9 86.2

60.0
40.0
20.0

0.0

T12 75.6 89.0
TO-T1 -24.4% -19.7*
T1-T6 1.3 59
T6-T12 -1.3 2.8%
T0-T12 -24.4* -11.0

T0 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12

—— Incisor —— Canine

periodontal surgery in the corrective phase of perio-
dontal treatment to avoid bone dehiscence due to
orthodontic tooth movement. The surgery was per-
formed on only the upper and lower anterior teeth
because these areas usually have more crowding
and thin labial bone. Orthodontic facial tooth, espe-
cially in these areas, movement may cause the gingival
recession defect and dehiscence.”'”

In our study, we used the technique called
ACAO with CGF for enhancing the periodontal healing
after surgery. This was the continuation of the work
from Kumchai et al"” and Visetsiri et al"? who used
the same surgical technique.

Kumchai et al."? evaluated labial bone thick-
ness via CBCT after surgical assisted orthodontic pro-
cedures by using ACAO with CGF in adult orthodontic
patients. The result of this study showed the effec-
tiveness of gaining bone at middle 1/3 and apical 1/3
of root length and demonstrated stability at 1 year
postoperative. Meanwhile, Visetsiri et al" studied the
rate of tooth movement, with the results showing a
gradual decrease in Little’s irregularity index after the
first week, and at 1 month, 3 months, 6 months, and

1 year postoperative, respectively. Seven out of 8

*statistically significant

patients were satisfied with the results of the treat-
ment, and no severe complication was reported from
the surgical procedures. Therefore, this study aimed to
evaluate another aspect via periodontal status after
surgery.

Several methods are used to determine perio-
dontal status after surgery but the types of periodontal
healing (regeneration or repair) can be defined only
through histologic analysis. However, this approach
cannot be used in human studies because of the
ethical issues. Surgical re-entry is a useful method
to assess the results of the treatment but it requires
unnecessary second surgery. With the radiographic
method, this approach needs careful repositioning
of the film and tube. Many studies showed that the
radiographic method is less reliable than a clinical

119 Therefore in our study, we used

probing approach.
the simple clinical method that used a periodontal
probe to determine the clinical periodontal status,
including PD, CEJ-GM, and CAL.

Many studies reported a similar technique
(periodontally accelerated osteogenic orthodontics,
PAOO) to our study and found positive results from

this technique. The reports founded that alveolar
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corticotomy with bone augmentation provided a
significantly increasing alveolar width to support the
teeth and overlying structures without any complica-

181618 However, from our literature review, the

tions.
change in clinical periodontal status had not been
reported systematically. Therefore, our study is the
first study that reported the change of periodontal
status from this technique.

Reducing the PD is an important consideration
after periodontal treatment. Presenting a deep pocket
after treatment represents a greater risk of disease
progression while the absence of a deep pocket is an
excellent predictor of a stable periodontium™” and
enables cleaning by the patients. In the results of our
study, for both maxilla and mandibular arches, the
PD had significantly decreased from T0, to T6, and
T12, respectively. CEJ-GM had significantly increased
from TO, to T6, and T12, respectively, whereas the
CAL had no significant change from T0, to T6, and T12.
This finding may be due to the healing of the pocket
formation from an active pocket to a healthy sulcus
with no gain of attachment.”” CEJ-GM increased be-
cause the tooth wall of the pocket was exposed. This
is not because of gingival recession but from uncover-
ing previous recession caused by periodontal disease.
Because the inflammation of gingiva makes gingival
enlargement to cover the cervical region of the teeth,
the repair process decreases the gingival volume.””
This may be another reason that can account for in-
creased CEJ-GM.

The most important parameter to assess perio-
dontal reattachment is the CAL. From the tissue en-
gineering concept, this manipulation usually involves
one or more of the three elements: signaling molecules,
scaffold, and stem cells.”” In our study, the elements
are 1) CGF membrane as signaling molecules, 2) sticky

bone as scaffold, and 3) the cells from bleeding
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around the decorticated areas of bone as stem cells.
Therefore, periodontal regeneration may occur, so
maintenance or even improvement of periodontal
reattachment with this technique was expected. Our
results showed that CAL had no significant change
from TO, to T6, and T12, respectively. According to our
results, the periodontal reattachment did not occur
as expected. One of the reasons is the loss of sticky
bone at the coronal level that was reported by Kum-
chai et al."” Sticky bone plays a role as scaffold with
osteoconductive potential that favors outside cells
to penetrate the grafts to form new bone. Therefore,
the loss of sticky bone ensures that periodontal re-
generation cannot occur. Furthermore, periodontal
defects may be difficult sites for transplantation
compared to osseous cavities that are surrounded by
bony walls. The contamination and exfoliation of the
graft can easily occur from saliva and bacteria that
penetrate along the root surface, whereas the epithe-
lial cells can proliferate into the defect. Therefore, the
principles to augment the bone into closed osseous
cavities, such as periodontal defects, are not fully
applicable.””

The goal of mucogingival surgery is the widening
of the attached gingiva around teeth and implants.
There were some reports that the wide attached gingi-
va is more protective against the accumulation of
biofilm than a narrow one. From our study, the width
of the attached gingiva significantly increased from
TO to T6 and then significantly decreased from T6 to
T12. However, from TO-T12, the width of the attached
gingiva significantly increased. The results are con-
sistent with the study of Wilcko et al in 2015 who
showed that labial keratinized tissue height increased
significantly after orthodontic treatment was combined
with alveolar corticotomy and bone augmentation.””

Tooth mobility has been investigated in relation
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to the degree of periodontal support in patients with
certain periodontal disease. It plays an important role
to the understanding of the relationship between or-
thodontic biomechanics and the underlying biological
processes. The degree of tooth mobility is influenced
by many variables, such as the mechanical properties
of the PDL and alveolar bone, thickness of the PDL
space, and anatomy of the periodontium.(m Recently,
the tooth-mobility-measuring device named AnyCheck
(Neobiotech, Seoul, Korea) has been developed to
determine tooth and implant stability and measure the
degree of osseointegration through a tapping motion.
The test results are displayed in the range of 1-99, in
which the numbers closely relate to the implant
stability quotient (ISQ) values. A higher value refers
to more stability, less mobility. Therefore, in this
study we used AnyCheck to measure the TS and
set the tooth stability at TO (baseline, before sur-
gery) to 100% and follow the drop of the percent of
the tooth stability value every month. The results
showed the value decreased from baseline TO (100%)
to the peak drop at T1, and then gradually increased
from T1-T6. Wilcko et al®® suggested that regional ac-
celeratory phenomenon (RAP) in humans begins with-
in a few days after surgery, typically peaks at 1 to 2
months, and may take from 6 to more than 24 months
to subside. Therefore, we may be interpreted from
the peak drop of tooth stability value in this study
that RAP peak occurred at 1 month after surgery (T1)
and then gradually subsided. Although from T0-T12,

LONETD1989
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there was still a decrease of tooth stability, but it
was in the range of first degree mobility that we could
control and was within safety limits. The teeth are
still in the orthodontic process where the orthodon-
tic force can increase the mobility of the teeth. After
orthodontic treatment, the reorganization of PDL
occurs over 3-4 months and the collagenous fiber
networks within the gingiva normally reorganize within
4-6 months.”® Thus, we recommend to follow the
stability of the teeth until 6 months after debonding,
when the tooth stability may be increased compared
to the baseline (T0) and add more samples to reduce
the influence of the confounding factors from the
difference of orthodontic mechanics, interference
from active orthodontic tooth movement and so on
to see how underlying biological processes occur.

In conclusions, for positive effects, ACAO using
CGF can reduce PD, maintain CAL and TS within safe-
ty limits, and increase AG after surgery. However, for
negative effects, this procedure increases CEJ-GM.

For the further study, we recommend to add
the control group and increase more samples for com-
paring to the normal case with only orthodontic treat-
ment (without ACAO combined with CGF) for reducing
the confounding factors from changing the position
of the tooth which can affect the periodontal status.
Maintaining the scaffold in coronal part of the root is
still challenging. Therefore, this is the interesting topic

that we recommend to continue study in the future.

3. Tarraf NE. The adult orthodontic patient: more options
than ever before! Dentistry. 2015;5:1.

4. Cano J, Campo J, Bonilla E, Colmenero C. Corticotomy-
assisted orthodontics. J Clin Exp Dent. 2012;4:e54.

5. Hoogeveen EJ, Jansma J, Ren Y. Surgically facilitated or-



n

10.

11.

12.

13.

14.

a

35 aUun 1 w.A-3.8. 2564

thodontic treatment: a systematic review. Am J Orthod
Dentofacial Orthop. 2014;145:551-64.

Liou EJ. The development of submucosal injection of
platelet rich plasma for accelerating orthodontic tooth
movement and preserving pressure side alveolar bone.
APOS Trends Orthod. 2016;6:5.

Wilcko MT, Wilcko WM, Pulver JJ, Bissada NF, Bouquot JE.
Accelerated osteogenic orthodontics technique: a 1-stage
surgically facilitated rapid orthodontic technique with
alveolar augmentation. J Oral Maxillofac Surg. 2009;67:
2149-59.

Wilcko WM, Wilcko MT, Bouquot J, Ferguson DJ. Rapid
orthodontics with alveolar reshaping: two case reports of
decrowding. Int J Periodontics Restorative Dent. 2001;
21:9-20.

Ackerman JL, Proffit WR. Soft tissue limitations in orthodon-
tics: treatment planning guidelines. Angle Orthodontist.
1997,67:327-36.

Dorfman HS. Mucogingival changes resulting from mandi-
bular incisor tooth movement. Am J Orthod Dentofacial
Orthop. 1978;74:286-97.

Kumchai H, Susuki B, Suzuki EY, Kumchai T. Change of labial
thickness in augmented corticotomy assisted orthodon-
tics combined with concentrated growth factor (CGF): a
cone-beam computed tomography study. Thai J Oral
Maxillofac Surg. 2020;34:35-43.

Visetsiri S, Suzuki EY, Suzuki B, Kumchai T. Effectiveness of
augmented corticotomy assisted orthodontics, using con-
centrated growth factor. Proceedings of the 8th National
and 4th International Bangkokthonburi University Meeting,
Bangkok, Apr 26, 2020.

Sohn DS, Huang B, Kim J, Park WE, Park CC. Utilization of
autologous concentrated growth factors (CGF) enriched
bone graft matrix (sticky bone) and CGF-enriched fibrin
membrane in implant dentistry. J Implant Adv Clin Dent.
2015;7:11-29.

Theilade J. An evaluation of the reliability of radiographs
in the measurement of bone loss in periodontal disease.
U Toronto Undergrad Dent J. 1965;2:19.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

1. fadvesn-uindalawldoa 63

Lang NP, Hill RW. Radiographs in periodontics. J Clin Peri-
odontol. 1977;4:16-28.

Wang B, Shen G, Guo Q, Fang B, Yu H. Long-term effects of
augmented corticotomy-assisted orthodontics in patients
with mandibular anterior alveolar defect. J Craniofac
Surg. 2019;30:e737-40.

Wang B, Shen G, Fang B, Yu H, Wu Y, Sun L. Augmented
corticotomy-assisted surgical orthodontics decompen-
sates lower incisors in class Il malocclusion patients. J
Oral Maxillofac Surg. 2014,72:596-602.

Bhat SG, Singh V, Bhat MK. PAOO technique for the bi-
maxillary protrusion: perio-ortho interrelationship. J Indian
Soc Periodontol. 2012;16:584.

Greenstein G. Contemporary interpretation of probing depth
assessments: diagnostic and therapeutic implications: a
literature review. J Periodontol. 1997;68:1194-205.
Newman MG, Takei H, Klokkevold PR, Carranza FA. Carranza's
clinical periodontology. 11th ed. Philadelphia: Elsevier
Health Sciences; 2011. p. 586-7.

Jati AS, Furquim LZ, Consolaro A. Gingival recession: its
causes and types, and the importance of orthodontic
treatment. Dent Press J Orthod. 2016;21:18-29.

Ellegaard B. Bone grafts in periodontal attachment proce-
dures. J Clin Periodontol. 1976;3:1-54.

Wilcko MT, Ferguson DJ, Makki L, Wilcko WM. Keratinized
gingiva height increases after alveolar corticotomy and
augmentation bone grafting. J Periodontol. 2015;86:1107-
15.

Tanne K, Inoue Y, Sakuda M. Biomechanical behavior of the
periodontium before and after orthodontic tooth move-
ment. Angle Orthodontist. 1995;65:123-8.

Wilcko WM, Wilcko T, Bouquot JE, Ferguson DJ. Rapid
orthodontics with alveolar reshaping: two case reports of
decrowding. Int J Periodontics Restorative Dent. 2001;
21:9-19.

Proffit WR, Fields Jr HW, Sarver DM. Contemporary ortho-
dontics. Philadelphia: Elsevier Health Sciences; 2006. p.
606-7.



1. Faddesn-udndalamiToa U9 35 wi 64-72, w.A.2564

T1891UU
Case Report

azilaumadninluslensulninvunlvglunseanvnsslnsane:

el 1 99

Large ameloblastic fibro-odontoma of mandible: a case report
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Ameloblastic fibro-odontoma is rare benign odontogenic ectomesenchymal in origin. It
generally occurs in young patient. The objective of this case report was to present the treatment
procedure and follow-up on treatment results of 8 years-old boy patient who had ameloblastic
fibro-odontoma affecting the mandible. This tumor led to bony expansion and facial asymmetry.

The radiograph showed a mixed radiolucent and radiopaque surrounded by radiolucent rim. The
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treatment was complete removal of the lesion combined with curettage to prevent recurrence.

After two years follow-up period, normal bone healing was revealed with no recurrence of the

lesion.

Keywords: ameloblastic fibro-odontoma, odontogenic tumor, mandible
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Fig. 1 Showed left cheek swelling, A: straight profile, B: worm’s eye view.
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Fig. 2 Intraoral appearance demonstrating expansion of left mandible with surgical decompression wound.
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Fig. 3 Panoramic radiograph showed mixed radiolucent-radiopaque lesion (arrows) at left mandible extending from distal

of 74 to left sigmoid notch with well-defined border.
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Fig. 4 Computed tomography images showing an expansile, well-circumscribed lesion (arrows) at left mandible containing
internal irregular calcification compatible with odontogenic tissue, size about 4.2 x 2.9 x 6.5 cm.

A and B: axial cuts, C: coronal cut, D: sagittal cut.
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Fig. 5 Computed tomography with 3-dimensional reconstruction images showing expansion at left mandible.

A: frontal view, B: lateral view.
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Fig. 6 A: showed tumor cavity after enucleation and curettage.

B: showed the tumor specimens with dental hard tissues.
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Fig. 7 Microscopic features of the ameloblastic fibro-odontoma specimen (H&E stain).
A, B: long, narrow cords and small nests of odontogenic epithelium (arrows) supported by a cell-rich mesenchymal
tissue (*) resembling the primitive dental papilla (magnification 40x and 100x, respectively).

C, D: formation of disorganized dentinoid material or osteodentin (arrows) (magnification 40x and 200x, respectively).
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Fig. 8 A: frontal photograph (2 years follow-up).

B: intraoral photograph (2 years follow-up) showed complete wound healing.
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Fig. 9 Panoramic radiographs showed bone healing
A: 7 day, B: 1-year and C: 2-year postoperative
follow-up.
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