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| Effect of fluoride varnishes on the surface hardness of bovine teeth under
demineralization/remineralization cycling

'Department of Dental Biomaterials, College of Dentistry, Wonkwang University
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We investigated whether fluoride varnishes recover the hardness of bovine teeth under 20 days of demineralization/
remineralization cycling. The fluoride varnish groups (two commercial fluoride varnishes [ V-varnish (Vericom, Korea) and
CavityShield (3M ESPE, USA)] and an experimental fluoride varnish including 5 wt.% NaF were compared with a control
group without fluoride varnish. Vickers hardness was measured at baseline, 3 days after immersion in caries-inducing solu-
tion, 24 hours after application of a fluoride varnish, and after 10 and 20 days of demineralization/remineralization cycling.
Afterward, tooth surfaces were observed by scanning electron microscope. After fluoride varnish application and the cycling
10 and 20 days, the experimental varnish group showed the highest hardness, while the CavityShield and the control groups
demonstrated the lowest hardness. The experimental varnish group recovered the hardness of the baseline at 24 hours after
application of the varnish, while it was recovered after 20 days of the cycling in case of the V-varnish. However, the Cavi-
tyShield and the control groups did not recover the hardness even after 20 days of the cycling. The experimental fluoride
varnish with fast recovery in the hardness of the baseline can be used as an effective fluoride varnish to resist demineraliza-
tion and to facilitate remineralization.

Key words: Fluoride varnish, Vickers hardness, Demineralization/Remineralization cycling
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L. Introduction

It is well-known that Streptococcus mutans is the
most representative bacterium that causes dental
caries”. It is also widely accepted that the main
mechanism through which fluoride controls dental
caries is by the topical effects of low levels of fluo-
ride on the enamel, plaque, and saliva interface?.
The most common topical fluoride agents include
fluoride gel, fluoride foam, fluoride mouth rinse,
toothpaste, and fluoride varnish*”. Among fluo-
ride agents, fluoride varnish exhibits the highest
inhibitory effects against dental caries (38%); thus,
it has become the most common fluoride agent
of choice?. Fluoride varnish typically contains 5%
sodium fluoride (NaF)”. Because of its character-
istic viscosity, it attaches to the tooth surface and
releases fluoride for an extended duration, there-
by serving as a slow-release fluoride reservoir®'”.
Among various fluoride agents, fluoride varnish is
the easiest to manipulate and the least dependent
on patient cooperation'”. It can be used as a very
effective dental caries preventive agent for patients
with high risks of developing dental caries®. In ad-
dition, it can be used to prevent root caries in the
older population'?.

Calcium fluoride (CaF,) is formed on the enamel
surface and in subsurface carious lesions when
the fluoride concentration is high; fluorapatite is
deposited when the fluoride concentration is low.
CaF, precipitates are easily removed in alkaline
solutions, while fluorapatite is permanently bound

3,13,14)

within the enamel crystal structure®’>'?. In specific

conditions, components of CaF, may be redepos-
ited as fluorapatite, and this transformation is ac-
celerated in the presence of fluoride varnish®. The
structure of fluorapatite is more resistant to car-
ies than that of hydroxyapatite?. Indeed, fluoride
ions of fluoride varnish diffuse into carious lesions
and reduce the porosity of the lesions'. When a
low, sustained concentration (sub-ppm) of fluoride
is present in the oral fluid, it prevents demineral-
ization during acidic challenge by becoming ad-
sorbed to hydroxyapatite crystals; additionally, it
accelerates the remineralization process when pH
increases above **?. The usefulness of fluoride-re-
leasing agents for the remineralization of enamel
has been shown in multiple studies'®'”.

According to caries-related studies, changes in
the microhardness of dentin are directly related to
its mineral content'®?”. Measuring the hardness
of a tooth is a reasonable method of examining

2122 Therefore, we assessed the

its mineral content
degree of remineralization of the bovine tooth sur-
face by measuring the Vickers hardness in various
test conditions.

Although there have been studies showing that
fluoride varnish affects mineral loss or reminer-
alization under conditions of demineralization/

5.2 few studies have in-

remineralization cycling
vestigated its effects on the hardness of teeth. In
most related studies, hardness was measured af-

25,26); no

ter a short period of approximately 7 days
study has compared long-term effects according to
the type of fluoride varnish, including experimen-

tal fluoride varnish.
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The purpose of this study was to examine how
effectively fluoride varnish prevented demineral-
ization and facilitated remineralization by mea-
suring the hardness of bovine teeth. Three experi-
mental groups, including two kinds of conventional
fluoride varnish products and one experimental
fluoride varnish, were divided. The control group
comprised bovine teeth without a fluoride varnish.
After inducing caries, fluoride varnish was applied
and demineralization/remineralization cycling was
performed for 20 days. The null hypothesis for this
study was that no significant differences would be
observed among the three experimental groups
and the control group by fluoride varnish appli-
cation and demineralization/remineralization cy-

cling.

I1. Materials and Methods

1. Specimen preparation

Forty clean bovine incisors without caries were
prepared, and 10 incisors were allocated to each
group for hardness testing. An additional three in-
cisors were allocated to each group for scanning
electron microscope (SEM) observation and En-
ergy Dispersive X-ray spectroscopy (EDS) analysis.
A 10x7-mm tape was placed on the labial surface
of each tooth after cutting the root and remov-
ing the pulp, and nail varnish was applied in the
remaining areas of the surface (Fig. 1A). After the
nail varnish had dried, the bovine incisors were
embedded in acrylic resin (Ortho-Jet, Lang Dental,
USA) and the tape was removed to form a window
(Fig. 1B). The specimens were then immersed in
distilled water in a sealed container and placed in
a dry oven (FO-600M, JEIO TECH, Korea) at 37°C
for 24 hours, after which the Vickers hardness was

measured. The overall experimental procedure is

Fig. 1. Preparation of specimens with bovine teeth. A. Application of nail vamish on the tooth surface surrounding the tape.
B. Embedding of the tooth in acrylic resin and formation of a window by removing the tape. C. Application of fluoride
varnish on the window until a weight of 5 mg of vamish was measured on a balance.
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illustrated in Fig. 2.

2. Caries—inducing solution

A caries-inducing solution (acidic solution) was
prepared with 8.7 mmol/L CaCl,, 8.7 mmol/L KH-
,PO,, 0.05 ppm F from NaF, and 75 mmol/L ace-
tic acid (pH=4.0/*". Hardness was measured after
storing the embedded teeth in the solution at 37°C
in a shaking water bath at 100 rpm (JSSI-100C, JS

Research Inc., Korea) for 3 days.

3. Fluoride vamish application

An experimental fluoride varnish (EX) and two
existing fluoride varnish products were used:
V-varnishTM (VV, Vericom, Korea), and Cavi-
tyShieldTM (CS, 3M ESPE, USA). The EX varnish
was prepared with 5 wt.% NaF (Sigma), 50 wt.%
ethanol (absolute>99.7%, Merck) as a solvent, and
45 wt.% rosin base (KR-610, Arakawa Chemical In-
dustries Ltd., Japan) as a base” .

Five milligrams of fluoride varnish were applied

Impregnation of bovine teeth

24 h /‘/’v

Vickers hardness Vickers hardness

Vickers hardness Vickers hardness

1 1 v ¥
Caries inducing solution for 3 days
Vickers hardness Vickers hardness Vickers hardness Vickers hardness
! ! v v
Experiment varnish )
Control (CON) (EX) V-varnish (VV) CavityShield (CS)
v ! v !
Artificial saliva for 24 h

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

!

'

v

v

Cycling of demineralization for 1 h / remineralization for 23 h

10 days l

!

!

I

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

10 days

v

|

|

!

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

Vickers hardness, SEM

Fig. 2. Schematic diagram of the experimental design. SEM means scanning electron microscopic examination.
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to the bovine incisor window, using a scale (CP224S,
Satorius) for measurement (Fig. 1C). For the control
group (CON), the bovine incisors were left unvar-
nished.

Artificial saliva was fabricated with 0.4g NaCl, 0.4
g KCl, 0.795 g CaCl,2H,0, 0.78 g NaH,PO4-2H,0,
0.005 g Na,S'9H,0, and 1.0 g NH,CONH, in 1000
mL distilled water (pH=7)*"\. After applying a fluoride
varnish, the bovine teeth were stored in an artificial
saliva in a shaking water bath at 37°C and 100 rpm

for 24 hours before measuring hardness.

4. Demineralization/remineralization cycling

Demineralization solution was prepared with 2.0
mmol/L CaCl,, 2.0 mmol/L KH,PO,, and 75 mmol/L
acetic acid (pH=4.3). Remineralization solution
was prepared with 1.2 mmol/L CaCl,, 0.72 mmol/L
K,HPO,, 2.6 mol/L F, and 50 mmol/L HEPES buffer
(pH=7.07"*.

The embedded bovine teeth were stored in the
demineralization solution for 1 hour and then trans-
ferred to the remineralization solution for 23 hours
in a shaking water bath at 37°C and 100 rpm. The
solution was changed daily. Hardness was measured

on days 10 and days 20 of cycling.

5. Vickers hardness test

As shown in Fig. 2, hardness was measured 24
hours after embedding the teeth in an acrylic resin
as a baseline, 3 days after storing in an acidic solu-
tion, 24 hours after applying fluoride varnish, and
after 10 days and 20 days of demineralization/rem-

ineralization cycling. The window surface of the bo-

vine teeth was indented for 20 seconds at 400 gf by
using a Vickers hardness tester (AVK-C1, Akashi Co.,
Japan), and the diagonal length of the indentation
was measured. Three indents were created for each
measurement, and the mean value was used. The
Vickers hardness value was computed by using the

following equation:

HV=1.854xP/d2

P: the load applied (kg)
d: the length of the average diagonal of the indentation (mm)

6. SEM observation and EDS analysis

After the fluoride varnish application, and 10 and
20 days of demineralization/remineralization cy-
cling, three specimens from each group were ob-
served by using a SEM (JSM-6360, Jeol Ltd., Japan)
at x500. In addition, after 20 days of demineraliza-
tion/remineralization cycling, changes of tooth sur-
face composition were measured by using Energy
Dispersive X-ray spectroscopy (EDS, Oxford Instru-
ments Analytical 7582, UK).

7. Statistical analysis

Statistical analysis was performed by using SPSS
software (SPSS 22.0; SPSS GmbH, Munich, Ger-
many). The Kruskal-Wallis test was used at a con-
fidence interval of 95%, and Tukey's HSD test was

used for post hoc testing.
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Table 1. Surface microhardness values of bovine teeth, with statistical rankings within each measurement and within each

group
Measurement Treatment CON EX W CS
- Baselin 236.6 220.6° 222 5% 2352
(25.5) (30.1) (16.2) (29.7)
384 418 39.3" 37.4
2nd Caries-induci
" ariesTindueing (10.8) (39) ©.1) (39)
55.1% 186.0™ 126.1% 46.2%
*F varnish 24 h
3rd vannis (32.2) 479) (22.6) (7.9
67.0% 231.2% 163.0% 82.1¢
4th Cycling 10d
TCydling (18.4) (38.9) @31) (29.4)
1025® 4188 293.4% 127.9%
5th Cycling 20 d
TCycing (31.9) (81.9) (44.5) (30.2)

Results are shown as mean and SD in the parenthesis. Different uppercase letters indicate significant differences among the groups

at the same measurement (row); different lowercase letters indicate significant differences among measurements within each group
(column) by Kruskal-Wallis and Tukey HSD test at a = 0.05. *F varnish means fluoride varnish. 1 Cycling denotes demineralization for
1 hour and remineralization for 23 hours. CON: control; EX: experimental varnish; VVV: V-varnish; CS: CavityShield

Table 2. Element analysis of tooth surfaces by using energy dispersive X-ray spectroscopy (EDS), with values expressed as

mean (SD)

Element CON W CS
C 0.94 (0.006) 4163 (2.24) 45.15 (1.50) 2.01(1.32)
0 26.83(0.39) 3759 (14.78) 25.75(2.88) 28.38(1.67)
Ca 3042 (1.02) 10.01 (0.78) 5.26 (0.85) 29.90(2.19)

Each value represents the percentage of the whole constituted by the given element. CON: control; EX: experimental varnish; VV:

V-varnish; CS: CavityShield

[II. Results

1.Vickers hardness

The graphs of Vickers hardness for the three fluo-
ride varnish groups and control group are shown
in Fig. 3. The data, including statistical rankings,
among groups within each treatment and according
to treatments within each group, are shown in Table
1. There were no significant differences in hardness
among the groups at baseline (p)0.05). After car-

ies inducing, the hardness of all groups decreased

significantly from the baseline (p<0.05) with no
significant differences among the groups (p)0.05).
However, after 24 hours storage in artificial saliva
since fluoride varnish was applied, only EX group
recovered the hardness of the baseline and showed
the highest hardness among the groups (p<0.05).
After 10 and 20 days of the demineralization/rem-
ineralization cycling, the hardness of the EX group
was the highest, while the CS and the control group
showed the lowest hardness (p<0.05). After 20 days

of the demineralization/remineralization cycling,
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the hardness of the EX and VV groups were even
higher than those of the baseline (p<0.05). How-
ever, the CS and the control group did not recover
the hardness of the baseline even after 20 days of
the cycling.

2. SEM observation

Fig. 4 shows SEM observations of the tooth sur-
face of all groups after fluoride varnish application
followed by 24 hours of storage in artificial saliva,
and after 10 and 20 days of demineralization/rem-
ineralization cycling. It is apparent that the demin-
eralized subsurface enamel is covered with fluo-
ride varnish after storage in artificial saliva for 24
hours, for all experimental groups except for the
control group. In particular, the EX group shows

crystal-like structures on the tooth surface at 24

Fig. 3. Surface microhardness of each group at different measurement times. Different lowercase letters indicate significant
differences among groups within each measurement by Kruskal-\Wallis and Tukey HSD at a=0.05. CON: control; EX:

hours after fluoride varnish application. After 10
days of demineralization/remineralization cycling,
the control group showed severe demineralization
with exposed enamel rods, while the EX group
showed good coverage with fluoride varnish. The
fluoride varnish was slightly removed in the VV
group and substantially removed in the CS group.
After 20 days of demineralization/remineralization
cycling, partial remineralization had occurred in
the control group, resulting in substantial reduc-
tion in etched surfaces. While the fluoride varnish
was well-preserved in the EX group, a consider-
able portion of the varnish was removed in the CS

group.

3. EDS analysis
Table 2 shows the results of EDS analysis of the
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bovine tooth surface after 20 days of demineraliza-
tion/remineralization cycling. Fluoride was not de-
tected in any group. The percentage of carbon (C)
was higher, while that of calcium (Ca) was lower in
the EX and VV groups than in the control and CS

groups.

IV. Discussion

This study aimed to evaluate how effectively flu-

oride varnish prevented demineralization and fa-

F varnish

Cycling 10 days

cilitated remineralization during demineralization/
remineralization cycling by measuring the hardness
of teeth. We induced artificial caries in bovine teeth
by submerging them in a caries-inducing solution,
followed by application of fluoride varnish, and
demineralization/remineralization cycling. Tooth
hardness was measured to evaluate the degree to
which demineralization was inhibited and remin-
eralization was facilitated by the fluoride varnish.
The baseline hardness was equal for all groups, and
after caries-inducing treatment, there were no sig-

nificant differences in hardness among the groups;

Cycling 20 days

22

Z

Fig. 2. Schematic diagram of the experimental design. SEM means scanning electron microscopic examination.
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thus, there were no differences in hardness prior to
application of the fluoride varnishes.

Twenty-four hours after applying the fluoride
varnishes, the hardness was the highest in the EX
group, followed by VV and CS groups. Notably,
the remineralization rate was sufficiently high in
the EX group that recovered the hardness of the
baseline only at 24 hours after applying fluoride
varnish. The fluoride release of higher amounts
initially and for longer period of the EX compared
with the VV and CS, can be considered to attri-
bute to the facilitated remineralization of the EX
group?. The hardness in the CS group did not sig-
nificantly differ from that in the control group. The
same pattern of results was observed after 10 and
20 days of demineralization/remineralization cy-
cling. Therefore, the null hypothesis was rejected.

The EX group recovered to baseline hardness
after 24 hours of application of the fluoride var-
nish. Further, the hardness of EX and VV groups
increased to levels beyond baseline after 20 days
of demineralization/remineralization cycling. Pre-
vious studies involving demineralization/remin-
eralization cycling only adopted 7-day cycles???;
importantly, the hardness of teeth did not recover
to baseline in that period. Therefore, based on our
findings, a cycle of 20 days or longer is recom-
mended to evaluate remineralization effects.

After demineralization/remineralization cycling,
enamel crystals differ from their original state’"3?.
Furthermore, calcium and phosphate ions are es-
sential, in addition to fluoride ions, in order to ac-

celerate remineralization and form fluorapatite®.

The remineralization solution used in this study
contained calcium and phosphate ions, and we
replaced the solution daily; thus, extended de-
mineralization/remineralization cycling resulted
in increased remineralization. Reynolds et al. also
reported that elevation of Ca and P concentra-
tions in tooth enamel accelerates remineralization,
strengthening the tooth structure®”.

As confirmed by the SEM results, the experi-
mental varnish adhered better to the tooth surface
after the application of fluoride varnish and dur-
ing the demineralization/remineralization cycling,
implying the release of fluoride for a longer pe-
riod. Indeed, a higher quantity of fluoride varnish
remnants on the tooth surface in SEM observations
was associated with higher hardness, suggesting a
proportional relationship between the two. As ex-
plained by Buzalaf et al?, fluorapatite formation
occurs by nucleation of partially dissolved miner-
als on tooth surfaces containing fluoride and less
carbonate, rendering the enamel more resistant
to future acidic challenges. A low level of fluoride
present for prolonged periods is adsorbed to the
partially demineralized crystal surface and attracts
calcium ions?, thereby contributing to accelerated
remineralization and increased hardness of teeth.

In EDS analysis of the tooth surface after 20 days
of demineralization/remineralization cycling, flu-
oride was not detected in any of the groups. The
EX and VV groups showed increased carbon con-
tent, but reduced Ca content, compared with the
control and CS groups. This may be a result of the

fluoride varnish covering a substantial portion of
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the enamel in the EX and VV groups—carbon is
the major component of rosin, the base of fluo-
ride varnish. In contrast, the calcium content was
increased in the control group, which was not
treated with fluoride varnish, and in the CS group,
where the fluoride varnish was almost entirely re-
moved. Because it seems difficult to measure trace
amounts of fluoride on tooth surfaces with EDS,
XRD may be necessary to detect the small quantity
of ions on the tooth surface.

Bovine teeth were selected in the study because
of the similarity in the hardness and the chemi-
cal composition®, and the affordability. Further
studies should quantify the exact amounts of
fluoride released into the artificial saliva and de-
mineralization/remineralization solution daily. A
previous study reported that the addition of casein
phosphopeptide-stabilized amorphous calcium
phosphate complexes (CPP-ACP) to fluoride var-
nish could remineralize artificial dentin caries-like
lesions under demineralizing conditions®. Subse-
quent studies should assess whether the addition
of CPP-ACP or calcium and phosphate to experi-
mental fluoride varnish increases tooth remineral-
ization.

Under the conditions of this study, at least 20

days of demineralization/remineralization cycling
were required to fully assess the effects of reminer-
alization. Fluoride varnishes should be chosen with
discretion because the rate of remineralization af-
ter the demineralization/remineralization cycling
differed according to the type of fluoride varnish
used. The fast recovery of the hardness in the ex-
perimental fluoride varnish group suggests that it
can be used as an effective to resist dental caries

and to facilitate remineralization.

V. Conclusion

When fluoride varnish was applied on the tooth
surface after caries induction, the EX group re-
covered the hardness of the baseline in 24 hours’
storage in artificial saliva. After 20 days” deminer-
alization/remineralization cycling, the hardness of
the EX and VV group even increased than those
of the baseline. The experimental fluoride varnish
with fast recovery in the hardness of the baseline
can be used as an effective fluoride varnish to resist
demineralization and to facilitate remineralization,
suggesting the possibility of prevention of dental

caries.
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Peri-Implantitis Associated with Adjacent Apical
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Diagnosis and Clinical Mana%ement of Retrograde Peri-Implantitis Associated with
Adjacent Apical Periodontitis: a Case Report

Department of Periodontology, Research Institute for Periodontal Regeneration,
Yonsei University College of Dentistry, Seoul, Republic of Korea

Kwan-Joo Lee, Young Woo Song, Ui-Won Jung, Jae-Kook Cha*

Peri-apical implant lesion, also known as ‘retrograde peri-implantitis’ can occur with multifactorial etiological factors.
The purpose of this case report is to demonstrate resolution of periapical implant lesion by removal of causative factors and
saving implant by regenerative therapy.

A 54-year old male patient with mild dull pain around implant on the right mandibular second premolar area due to persis-
tent peri-apical infection of the adjacent first premolar was treated. Extraction of tooth with symptomatic apical periodontitis
and regenerative therapy on the buccal fenestration area of the implant and extraction site were performed. After 6-month re-
entry, notable regenerated bone tissue around implant was found, and implant placement on the previous extraction site was
performed. After 14-month follow-up from the regenerative therapy, neither biological nor mechanical complication could
be found around the implant, evidenced by high implant stability, normal clinical probing depth, and absence of discomfort
spontaneously and during masticatory function.

In conclusion, surgical intervention including regenerative therapy using bone graft and barrier membrane on periapical
implant lesion can be suggested as one of the treatment options considering the extent of periapical lesion.
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L. Introduction

The implant periapical lesion is not a common
complication that may occur after implant place-
ment, and many case reports have suggested such
lesion can be associated with one of the potential
causes of implant failure”. This implant lesion,
also known as Tetrograde peri-implantitis’ or ‘api-
cal peri-implantitis,” is presented with progressive
bone loss at the implant apex often accompanied
by pain, tenderness, and/or fistula and can be clas-
sified further into disease-inactive and active peri-
apical implant lesions?.

Periapical implant lesion is called inactive, if a
clinically asymptomatic, periapical radiololucency
is found, when a shorter implant is placed in over-
prepared osteotomy site or implanted next to pre-
existing scar tissue, or overheating occurred during
drilling process®. On the contrary, active periapical
implant lesion is caused by bacterial contamina-
tion during insertion, premature prosthesis load-
ing involving microfractures of bone tissue, or
pre-existing or developing periapical lesion at the
implantation site or adjacent tooth”.

According to a retrospective study analysing 59
implants with periapical lesion out of a total 248
implants receiving single tooth replacement that
had radiographic information on the periapical
status of the previously extracted tooth or adjacent
tooth, the prevalence of periapical implant lesion
was different according to the baseline periapical
conditions of the tooth at the implantation site and

the neighboring tooth before extraction”. When

the implantation took place in the extracted tooth
site that had not shown a sign of periapical lesion
with no previous endodontic treatment history,
the incidence of the implant pathology was 2.1%
at implant-level. When the implant was installed
in the site that previously experienced endodon-
tic treatment without or with periapial lesion, the
incidence was 8.2% and 13.6%, respectively. On the
other hand, when the adjacent tooth near the im-
plant did neither experience endodontic treatment
nor show a sign of periapical radiolucency, the
incidence was 1.2%, while when the endodontic
treatment was performed to the neighboring tooth
that had periapical lesion, it increased up to 25%.
Since periapical implant lesion is considered
to have multifactorial etiology, currently, no con-
sensus has been established regarding a clear-cut
treatment strategy. According to some case re-
ports, non-surgical intervention in combination
with amoxicillin were effective after a follow-up of
2 years?, while other authors reported anitbiotics
were not effective for controlling active disease”.
Most authors agree on the treatment that the im-
plant apex should be surgically exposed. Never-
theless, how this exposed site should be surgically
treated, thereafter, still remains controversial®.
This case report described a patient diagnosed
with retrograde peri-implantitis affected by an ad-
jacent tooth endodontically treated for symptom-
atic apical periodontitis. The etiology, diagnosis,
and clinical management of this disease in regard
are reported in detail including follow-up visit

demonstrating resolution of the lesion after regen-
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erative therapy.

II. Materials and Methods

1. Pre—operative clinical and radiographic findings

A male patient with the age of 54 was referred
to the Department of Periodontics, Yonsei Uni-
versity Dental Hospital on August, 2018 from the
Department of Endodontics for extraction of #44
due to persistent symptomatic apical periodontitis
and treatment regarding peri-apical lesion on the
implant site of #45 (i45), affected by apical lesion of
#44 (Fig. 1a to 1b). The patient received glaucoma
treatment years ago and did not have any other
compromised systemic conditions.

During clinical examination, the patient felt mild
pain at the vestibular area of #44 and i45, showing
gingival redness and swelling. The clinical probing
depths on #44 and i45 were 12mm on mid-buccal
area and normal, respectively. The recent dental
history was that the patient received implantation
at the area of #45 and #47 restored with a bridge
two and a half years ago and endodontic treatment
for removal of apical lesion of #44 five months ago.
Under endodontic exploration with microscope, a
crack line appeared to extend apically originat-
ing from cervical abfraction on the buccal area.
Despite the effort, the periapical lesion increased
from the size of 8.2 x 11.15 mm in width and length
to 9.1 x 11.74 mm involving the apex of i45 as
could be noted from the radiographic observation

of periapical radiographs.

2. Treatment planning

Under the diagnosis of symptomatic apical peri-
odontitis on #44 and retrograde peri-implantitis
on i45, the treatment was planned as followed: the
extraction of #44 and savability assessement on
the 145 were to be performed, repectively after two
weeks from the day of first clinical visit. Before the
surgical procedure, careful supragingival debride-
ment with saline debridement on the affected area
were performed with subsequent application of
minocycline hydrochloride 2% (Periocline®, Sun-
star Guidor, Japan) as local drug delivery for infec-

tion control.

3. Surgical procedure and operative findings

Prior to the initiation of treatment, the clinical
probing depths on #44 and i45 were measured,
12 mm on the mid-buccal area of #44 and 3-4
mm around i45 with intact free gingival margin,
respectively. Verbally informed consent was ob-
tained from the patient to be profiled. The patient
was given 2 g of amoxicillin an hour before the
procedure and given an injection of local anaes-
thetics 2% lidocaine hydrochloride-epinephrine
1:100,000; Huons Pharmaceutical, Republic of Ko-
rea). After that, the patient orally rinsed with 15 mL
of chlorhexidine gluconate 0.12 % (Hexamedine,
Bukwang pharmaceutical, Republic of Korea), and
extraoral preparation was performed before surgi-
cal intervention. A crestal incision and full-thick-
ness flap elevation were performed from the distal,
crestal region of 145 to the mesial line angle of #43

with a vertical incision trespassing a mucogingival
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junction. Upon flap reflection at the apical area of
#44, a dehiscence defect extending towards crestal
area in the buccal aspect of #44 showing a pri-
mary endodontic with secondary periodontal in-
volvement was detected. Regarding the operative
finding of i45, quite an extensive buccal fenestra-
tion defect that spanned almost 7 mm in length,
extending coronally from the apex to the level of
the second thread line from the implant shoulder
was found. However, no calculus deposition was

found on the thread surface of the implant.

First, extraction of #44 was performed, followed

o, U SRS

by a removal of granulation tissue at the apical
bony defect. After meticulous saline irrigation on
the exposed implant threads and valleys of i45,
chemical debridement using tetracycline hydro-
chloride paste was applied for 1 minute and then
copious irrigation with saline solution was per-
formed. Then, 0.5 g of the deproteinized porcine
bone mineral (The Graft®, Purgo biologics, Sung-
nam, Republic of Korea) was applied to both buc-
cal defects of #44 area and i45, and bioabsorb-
able collagen membrane (Collagen Membrane®,
Genoss, Suwon, Republic of Korea) was used to

cover the grafted site for tissue exclusion. Releas-

Figure 1. Standard periapical radiographs and cross—sectional view of i45 in computed-tomography. (a) Baseline
showing symptomatic apical periodontitis on #44 affecting peri—apex of i45. (b) Persistent periapical
lesion of #44 (5 month from baseline). (c) Extraction of #44 and GBR on the extraction site and buccal
fenestration area of i45. (d) Implantation on i44 and healing abutment application on i45 (6 month after
extraction and GBR procedure). () Final prosthesis delivery (44 with mesial cantilever: 11 month after
extraction and GBR : i45=47: 7 monith after GBR). (f) Cross—sectional view of regenerated bone main—
tained on buccal fenestration area of i45 (14 month after GBR).
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ing incision was performed to the periosteal region
of the buccal flap, and the flaps were repositioned
and sutured with 4-0 and 6-0 synthetic monofila-
ment suture material (Monosyn®, B.Braun, Melsun-
gen, Germany) to achieve primary closure (Fig. 1c &
Fig. 2a to 2e). Postoperative instructions were given,
and medications were prescribed including 500
mg amoxicillin three times a day for 7 days. At 1
week postoperative follow-up appointment, healing
on the surgical site was uneventful, and the sutures

were stitched out another week later (Fig. 2f).

After six months post-operation, the flap was re-
opened to evaluate the healing status of the opera-
tion site and to perform implantation on the previ-
ous extraction and guided bone regeneration (GBR)
site of #44. The augmented buccal bone area of i45
was found to be clinically favorable as dense mature
bone could be detected with firm, tactile quality us-
ing periosteal elevator (Fig. 2g to 2h). Before implan-
tation at the site #44, the trephine bur with an inner
diameter of 3 mm was used under torque mode at
depth of 6 mm to obtain the previously grafted bone
tissue.

A 4 x 12 mm self-tapping SLA-surfaced implant
(Superline I1I°, Dentium, Suwon, Republic of Korea)
was placed with primary stability which was ob-
tained along the residual lingual wall and a length of
2 mm at the apex of the implant and assessed by a
final torque of 50 Ncm. The healing abutment was
engaged to i44 and i45, and the stability of the i45
was assessed with AnyCheck® (Neobiotech, Seoul,
Republic of Korea) with the measured value of 68

that closely resembles implant stability quotient val-
ue of resonance frequency analysis (Fig. 1d & Fig. 2i
to 21). Standard postsurgical instructions and medi-
cations were provided as aforementioned. After one
month, a 3-unit prosthesis of 45=47 was loaded for
allowing mastication with right molar area. Then,
after five months from implantation of i44, a 2-unit
prosthesis with a mesial cantilever was loaded on
i44, taking a wide span of mesial-distal spatial re-
lationship in the right posterior mandibular region

into consideration (Fig. 2m to 2n).

III. Results

1. Post-operative clinical and radiographic findings

The patient was recalled to the clinic after three
months from final prosthesis delivery of i44 with
mesial cantilever and seven months from prosthesis
delivery of i45=47, equal to 14 months after regen-
erative therapy performed on the extraction site of
#44 and buccal fenestration area of i45 (Fig. 1e). The
patient did not feel any discomfort spontaneously or
during functioning as speaking or mastication. On
clinical observation regarding both implants, no sign
of gingival redness or vestibular swelling were found,
and the clinical probing depths were maintained
normal on both the tooth and implant around 3 to
4 mm. On the cross-sectional view in computed-to-
mography taken 14 months after GBR performed on
the middle of i45, the buccal, crestal resorption to
the second thread of the implant from the implant

shoulder was observed (Fig. 1f). From both clinical
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Final Prosthesis

Figure 2. Clinical photographs showing extraction of #44 and GBR on extraction site of #44 and
buccal fenestration area of i45. (a) Pre—operative site showing buccal dehiscence defect on
extraction site of #44 and extensive buccal fenestration defect of i45. (b) Application of de—
proteinized porcine bone graft and collagen membrane. (c) Horizontal mattress suture over
the membrane. (d) Lateral view and (g) occlusal view after primary closure. (f) Stitch-out
after extraction and GBR. (g) Occlusal view of pre-implantation state. (h) Dense regener—
ated bone around 45 and GBR site of #44. () Surgical stent application. () Implantation of
i44. (k) Implant axis evaluation with guide pins. () Primary closure following implantation. (m)
Occlusal view and (n) lateral view after final prosthesis delivery.
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and radiographic observation, it could be consid-
ered that the bone fill around the implant fixtures
were well-maintained without any sign of inflam-

matory reaction of adjacent soft tissue.

2. Histological preparation and findings

The biopsy sample obtained at the implantation
site of #44, 6 months after GBR performed, was
fixed in 4% paraformaldehyde solution for 2 days,
decalcified, and embedded in paraffin before cut
into serial sections using a microtome which were
then stained using Hematoxylin and Eosin. Under
observation of the histological slides under a light
microscope (BX51%, Olympus, Tokyo, Japan), they
were digitally scanned with a magnification rate of
x200 for describing histological findings.

No marked inflammatory reaction from the
graft materials was found in the histologic speci-
men. The xenograft particles were clearly identi-
fied, showing their typical structure surrounded
by connective tissue with abundant occupation of
cells and newly formed vessels. New bone tissue
could be detected uniformly throughout the broad
expanse of the biopsy sample, primarily along-
side the grafted biomaterials. In particular within
this living tissue, typical trabecular bone pattern
with residence of osteocytes in the lacunae were
observed, indicating active vitality of bone tissue
while the typical osseous structure of the graft ma-
terials stained with a pale eosinophilic color were
shown to contain lacunae without the presence of

osteocytes (Fig. 3).

IV. Discussion

In this case report, under correct diagnosis of ac-
tive, type 2 retrograde peri-implantitis and surgi-
cal intervention, the patient could save the implant
placed two years ago by extracting the adjacent
ailing tooth from symptomatic apical periodontitis
and performing regenerative therapy on the buc-
cal fenestration area of the implant after meticu-
lous debridement.

The patient was diagnosed as such in that the
clinical symtoms of pain and tenderness to pal-
pation were accompanied in the form of ‘active
lesion” as disease progressed due to a spread of
bacterial infection that initiated from the periapi-
cal lesion of the adjacent tooth on account of deep
crack line?. Sussman et al. described this type of
periapical implant pathology as type 2, the tooth-
to implant pathway where periapical lesion of a
neighboring tooth due to caries involvement, ex-
ternal root resporption, or poor endodontic seal
can spread to cause periapical implant lesion”.

With regard to treatment modalities of retro-
grade peri-implantitis, there is no current consen-
sus owing to multifactorial etiology of this disease.
Waasdrop & Reynolds treated a patient only with
amoxicillin and observed the lesion was resolved
radiographically at 9-month follow-up after the
treatment'”. However, regarding that the size of
the implant lesion in the described patient was
relatively extensive and the disease progressed in
time-dependent manner, surgical intervention was

the first treatment of choice.
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Figure 3. Photomicrograph of histological biopsy on extraction and GBR site of the right first premolar area immediately
before implant placement stained with Hematoxylin and Eosin. Scattered bone particles in the middle region
of specimen and newly formed bone around and within the space between particles are shown on the left.
Boxed area refers to magnified view of the central region of specimen. XG: Residual xenograft material, NB:
Mineralized new bone, FT: Fibrous connective tissue

Some authors suggested that explantation of the
infected implant could preclude osteomyelitis and
further bone loss'"'? while others proposed a con-
servative surgical method as partial implant apical
resection considering the size of infection and im-
plant stability"®. Trepanation and curettage without
resection of the implant was considered effective
as the third surgical treatment option that entails
copious irrigation with saline and chlorhexidine
solution'®. Most commonly used chemical solution
for decontamination of implant surface are saline,
chlorhexidine, and tetracycline paste. However,

treatment efficiency of any of theses agents, to

date, still remains questionable!>™”.

Several authors reported on the successful clini-
cal outcome of regenerative therapy where bone
substitutes either with or without collagen mem-
brane were applied on the implants with periapi-
cal lesion. Bretz et al. also reported the successful
treatment oucome of regenerative therapy using
demineralized freeze-dried bone performed on
the single implant affected by periapical implant

19 Quirynen et al. reported three out of

pathology
four implants with periapial lesion that were treat-
ed with deproteinized bovine bone mineral healed

uneventfully while one implant experienced a fis-
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tula as biological complication'?. Furthermore, it is
stated that when the implants with single-tooth re-
placement that are infected peri-apically, yet with
its coronal part osseointegrated with intact bone,
are treated with bone grafts, they can be success-
fully loaded and function for many years. Lately,
Lefever et al. demonstrated that 11 out of 15 im-
plants with periapical lesion receving GBR proce-
dure could function without clinical or radiological
sign of inflammation®.

In our case study, the GBR procedure using de-
proteinized porcine bone mineral was performed
with a successful clinical result, yet with mild bone
loss on the coronal portion of the implant. This
may be attributable to application of insufficient
amount of bone material and/or loss of osseoin-
tegration potential of the contaminated implant
surface itself. In addition, to better regenerate
bone around implant surface, mechanical decon-
tamination method could have been more care-
fully selected. Cha et al. reported that glycine air
abrasive was found to cause the least macroscopic
alteration on implant surface topography, while
demonstrating sufficient accessibility to its surface
between the thread lines?.

Even though post-operatively taken CBCT dem-
onstrates tight contact between the implant fixture
and surrounding bone, it is hard to clearly conclude
that regenerated bone promoted re-osseointegra-
tion since it was impossible to obtain a block spec-
imen for further analysis. However, with regard
to qualitative evaluation of the regenerated bone

around the implant, it can be interpreted with cau-

tion in a positive light that the bone tissue formed
around the buccal fenestration of the implant is
highly likely to be vital based on the histological
assessment on the biopsy taken on the adjacent
GBR site before implantation took place. A long-
term clinical investigation, including retrospective
cohort or case-control studies would be needed to
evaluate the clinical efficacy of this surgical pro-

cedure.

V. Conclusion

Despite its multifactorial etiological nature, ret-
rograde peri-implantitis is well associated with
apical infection of tooth at the site of or adjacent
to an implant. If the disease occurs due to an apical
lesion of the adjacent tooth, endodontic treatment
or, if the disease persists regardless, extraction of
the involved tooth should be performed. Surgical
intervention is recommended in the state of active
progression of the implant periapical infection,
among which regenerative therapy using bone
grafts and membrane can be suggested as one of
the treatment options considering the extent of

periapical lesion.
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The meaning of Temporomandibular Joint Day Inauguration and the Role of Dentists

Seoul Mai Dental Clinic
Director, scientific affairs of Korean Academy of orofacial pain and oral medicine

Lee, Sang-Goo, DDS, MSD, Ph.D

The Korean Academy of Orofacial Pain and Oral Medicine inaugurated Temporomandibular Joint Day in No-
: vember 9th, 2018 and aimed to emphasize the importance of the temporomandibular joint in maintaining overall

orofacial health and celebrates the benefits of proper treatment of its related disorders including temporoman-
dibular disorders to raise awareness of the public on significant temporomandibular joint-related conditions.

Three essential statements were made on this memorable day as below:

1) Dentists of Korea are responsible of maintaining a healthy status of the temporomandibular joint of the

people.
2) Dentists of Korea strive for the research and management of temporomandibular joint related conditions
3) November 9th is annually celebrated as the Temporomandibular Joint Day in Korea

Keywords : Temporomandibular Joint Day, Inaugurate, November 9th, essential statement

Corresponding Author

Lee, Sang-Goo

Seoul Mai Dental Clinic

110 Dosan-daero, Gangnam-gu, Seoul 06038, Repulbic of Korea

E-mail: neopain@hanmail.net Tel: 82-2-3447-6004 Fax: 82-2-6442-8274

CHRER [T QIAEIEIX| 58 RI6E 2020 | 347




—_Korean Dental Association

Uiz ozt sz
[LAE HNAE ol Adete] A ATEg Bl 284

2 250k gofeli gt

Sk o] 14 B3 S BH0E AL, 7
o] 9§ Swstolgbo] 2 el Aol
Tk2 o7liso] J8) Al EEunt ohjet 84S
© AN B AR StekeEe Uehie, g

SUES, AHEES H 9ds 59 e E]

o}, w3 9 B8} ohjet Ele] 53 o5, 55
5l SRS 32 S} o]golutolol2 7)) 7ot
S, 954 AR vl g gHe) vt el
4 oflo} g 4 )

FRIAR 90| Th2 oo} Ak AT, &
TS, AT, 4uint g W B A4 Ul
of OJgt B350t /5ol 1S 22AY E50) 9)
ol QM EpFaRolE 1) Qi) B B
4 Aol Tk SRlegol P el 5ol 5
532G 5 AP

Sl ool that 2jtzal 2t Hop1e] ok 75%
£ Ha shiolge B} 45 5 2L 7l
Aol 35 1A, oF 33%% FA43 St ol4fe] o
Bl TS 53} 2L FAS sk et
e o 3 A0 ofsha shtole] 4254
2 71 A9 53%0] 31 I E U FELS 717 A
= 32% 0l ich. T8 321 4003 L iAo & el

TOIAE Sht o 40) AZHEEARS 7H 9 53%
Uehtt QubE 0 8 S-S Ao 3 el a Aol
0] ok 2R 105014 30d% 242 Wl et 4]
S E7RIP.

WA 02 U kR A|Ee mE s
of B ofgitt. sHIut S slelbaAole] A

348 | CHatx(TIOIAREIX| RIBSH KI6S 2020

= 23%, EARON= 19%, L8-38 Aoll= 27% 12
T RS- 31%0] Q1L B AFoA A 7E LA = 5}
A| %2 AHugt U A5t TS TR AREES &

0] ZAZ7] hizell o] EAe] ARl 84

o] IGE|7] = g} o]k, ojdo], AR, AZXZ
TEZ), A 7HE7), & WH7] o e 735 e &
A%t ot oA 7R 9= 2F 60%CI AT 5
AR AT Q= 739=25% w]Tho| k)

oA Y W2 AFREE2 AT 2 342 7HAAL SIA|
T A =2E BRE = 9= 3.6-7% et AZH
o}, R AR e o ARt AmE siF=A
2 2] Fo)Ate] ATt 5 Ao]cpo

SUAEY Foho] HHESE 2010W5E 20159
7HA 7R AgALEe] tigt H] HloHE v e g
g3 gxpo] 571 FAIE W 20109 2590l A
20154 359 0 & 51471 40.5% S71513. 00 ofAo]
HAJHEC} 1.5 o @orcHY.

20199 HEARR wk2H 2018\ $t 3f HE-EAl
2 AFHES SR 2 30780l 0 2 2013 HE] 5
Ws?t 27%71 St BT Aol 2= FR= 2|43
02 Z7Fol=FAllolct.

oA F715he Bk ol o] X zolie Mk
X zfolAft Polahal gz 2 ofck, XzelAbrt A
ofo} x| A3k 5} e FATele B L] A
sojte] geigh Qjolel sakd WS Bk e
olz2910] FHIL Wol 15 ko] o2 o R H2E st
Q= 97} ek T Q1R8-S X Ttop} o
sk sHe o2 Yolglet o 5o A uet Az

rol




AN SYTEYR- SX BORIE

Zo} T2 QR RIoA A JRItht 2 SHAFE0] 584
02 5= 2 ElHEo] X|HojlA] A msh= A S
ESith= o] Bt

A AAIRE AU A A7 S w1
7o) 7148t Ao] 20184 11 29%0] ti e A
1R A8 g SS33ACKIDE 9
7171 mg RN R S5 Lo, Aol A
&5 PR M=t Q= |7 e WY E
W 12 ol 83t atolare] e A]zo] el s <]
oY} olfete] £ AT

1 ofeiat ol el Hw Aao] 74
W AAE R A8eRES WY 5o s 2
A7k S AL of ik BSE TR A2 g wE
W5} 9 Qb HITiAS Bl Ao SRS ISt
T Jom FAQl FAE-2 2 < Sl

HIE GAIZQ1 S4 L2kE Qi sl 1 A =7t ot
201 FAE 7Hl= A otk SR SAE A
2 2| zHo] it 2-8-d2 7Md& A3’ Random-
ized Controlled Trial #} Systemic Meta-analysis 2 ¢
TH AR 20 =0 2 AA| = o] FA|skeThA o]

A B2V Wolof & Zlolck
S Qato] o] Fah REs) Bushr

oblof sKer) BebH Bl et Ao A95

olefet BAZ SEsY] Slslel ks E T
Felslo s v 119 9L Slgde] g st
Sz ool Tt A2 S Yol LHlE N2 g
4 9 sk Sk

E2E0] B goh Xatelite] Haka Azl thet
Ap TA17) 918 thee] 37H4 A S A8
otk

=

o K

st
bl Aol
s)0] Ejgke A7-S Bk

3t
chekela X|rfopAi
gekgo] 979} gl 24 Tk

CHSER 2t QIAEISIX| 58 RI6E 2020 | 349

=L
ordirm M

R lelloirly falolo &l & |



—_Korean Dental Association

ey

i
o
rot
Am

=N 1

“Hapopet s

Ade G

112 9as

L |
EizHo| o

) Hermg sy

S,

dhetel e el 119 9ol ke 7t
dheiote 4 ]
o715 S S0 el B ARE S 43
BE] v A 715 oA XS At o)
o}, 20184 119 92 A18] ] 2 A=
YTEY] AP Wt R EY] g AR
A A2 AIE BTG 2019 119 92 xﬂz
3] Gae] /Al H S Ak e} g
Z8E SIoh ekl £ waste Ul 2 XWXP—JJ(
e X17h 7h5ck

0
ﬂ?
;E
E(
I
)
10 fr

Aol Skl XJOH ix} o] FA2)2A
3l 1o w7}l
9l AEE vjgto &

ro, mlm

350 | CHatx(zIoIAKREIX| RIBSH Ki6S 2020

T3 HEHo d IAY

A0 753183} 55 UokE EEslolof gk

28 ol B140) 7] AR H A5 Bt B4 o
W) 7129 B A2 NS AR AR
2 HE A7 5% B 4 Yl Snr Re AR
A15to] Q= 797} ek, ko] Gofe B4 E X
23710 Aekol] 32511 ghek. 9] Rl |

A eto] o]Folxol HAet N B4 A
A 2= 91051 289 oo} B4 ol o
G4 Aot B Aehe Esiol gk
J g, TP TR 1 4 T8 oot
AofelAe] utet HAH 2 57} 2
ofck, =3t 474 27 5 ol Gl
S5 FeRrt T 7P} ] ofgss 3
A7t ol E3bA EAEt o] A9 559 elst /s
o] Yglo] kA BAElolof ek, 22 22 A 2}
Z}o] A7t 9] A lofo Sk

tot A
%
ol
=)

S

oL oL
X

iu}
I
N,
£ ox o©
Hn

(R=NY r_g o ot

b
OI«

27 ATPEA) Aze] At e At g




>~

2TNshEA 2
T & 5 ATt T AABHA| A E

e
% o
QA ZHEZ " Aolle] 7ido] AHE7 14
P et 04‘“47}1] T F2RE 0 2 H o) A
AR Sooh= A EHO R Eibd Aofl XTe] dAE
Al EHE A S & Atk

1970ddiofl CT, MRI, Arthrogram 59 94%%F
<=9 Y= IE A0 thgh Tilo] YFE]of vt
TA| TELTHRE SEAIAOE 3t= mechani-
cal concepte] WstA =it 1980 o= a/g
TMD A 8A] LA YAPSR(ARS = AHESH= Zo] 1+
Yol 1 AR Yeps A7 ek vy I
B A2 2 Sdok= 2 stage approach”} 4571 %=
St olE’t Az o) thsfiA= 1990t SH7HA]
TJ7 7] =gho] wWakth SHA|TE Al atsto] Higt of
S} Eofdol whet ke 552 ]lo] AT W

fl&2 Hé«l A=HAE

F

am

N O o
fr

o
)

SO A ke Zlo] LHAIHA A, WA, Al
Bsd, Aok, A7 Ewd 9 5ok Aol 5
T oo FFS W=the Aol HaAHA o oY

Z|AEA] Feakat ik,

T ZA44=0] 2|FelAlE0] Qg z|ole) AAIASE &
< Bl AAESe] IAE Tk AR
(Holistic Dentistry) 7I'd SJA] 78/ TMD 24} 7k
o] ot o]l Aol & 4 YL Slo] £
AL Q= ool

ooz I ARMEE A AR o= 76‘
S QIEk. NTI A= 3700] 224802 Q) 3=

o] =I5@ /<1, NTI
Inhibition-Tension Suppression System)ei= °15-2
2 mini-anterior appliance®] ¥&-0 & ThA| A71% L
of, 2efut AR s}, AR AE, DA A A
A 2]okEQ SO FARG AR 7F Aok AT AL

-tss (Nociceptive Tr1gem1nal

CH&HR|HOIARR K| M58 63 2020 | 351

R lelYloirly fslolo &l & loRizE M



—_Korean Dental Association
(@) =
Qi opst=r B

) 2019 Hi2%] €Yol o 7] WAL
BA1120194 1181 9% (£) @3 44l F3: cHploleiE SRR

= 7[Ar20193 112 9Y

AVRI3. H23| EfpHEo

Ealo] Faigol el

FUE % 9lo] 1B o] S0 e Y] Ak HEg

O AR OO Qo ol AGEICS, ol o 4219 IS Qe Aol AN

oY Yohe ol Rtel v |G e 5 B o) AR AFEE A AVt EIES: o
ge AsE Angoz sl 2 @k

© 3J31p19] ool

A -2%)
L . 1
oX,

Aot
&

N

1’4—6 o]:ﬁ

by
(2
o

352 | CHEtR(ZIOIALREIX| RIBSH KI6S 2020



N

1. The American Academy of Orofacial Pain, Orofacial Pain: guidelines
for assessment, diagnosis, and management, fifth edition Quintes—
sence Publishing Co Inc, 2013:129-130.

2. The American Academy of Orofacial Pain, Orofacial Pain: guidelines
for assessment, diagnosis, and management, fifth edition Quintes—
sence Publishing Co Inc, 2013:130.

3. B, UG FARIHES I SO AISQIELIME 19968,

4. FEE, AT FLRIHS S SO0 MSQIELIAE 19969,

5. Rugh JD, Solberg WK. Oral health status in the United States. Tem-—
poromandibular disorders. J Dent Educ 1985,49:398-404.

6. Dworkin SF, Le Resche L. Temporomandibular disorders pain: Epi—
demiologic data. APS Bulletin April/May 1993:12.

7. Schiffman E, Fricton JR, Haley D, Shapiro BL. The prevalence and
treatment needs of subjects with temporomandibular disorders. J
Am Dent Assoc 1989:120:295-304.

8. Greene CS, Marbach JJ. Epidemiology of sign and symptoms in
temporomandibular dysfunction: A Critical review. J Prosthet Dent

o

Ao
rok

Res 1982:48:184-190.

9. Dworkin SF, Hoggins KH, LeResche L, et al. Epidemiology of sings
and symptoms in temporomandibular disorders: Clinical signs in
cases and controls. J Am Dent Assoc 1990;120:273-281.

10. De Kanter RJ, Kayser AF, Battistuzzi PG, Truin GJ, VanT Hof MA.
Demand and need for treatment of craniomandibular dysfunction in
the Dutch adult population. J Dent Res. 1992:71:1607-1612.

11. ORY=L = RIS B G|0|EE Saff 2 B2t Hoj etxte] Xz o
20]| st 10E - =01 2KojIA|C] SIS SMOZ. Journal of The
Korean Academy of Geriatirc Dentistry. Vol.15, No.1, 2019:12-18.

12. HiRRIHS ST LS| HA, THIHS S EF012FE0H Dental
Wisdom 2016:5-6.

13. Gary D. Klasser. Oral appliances in the management of temporo-
mandibular disorders. Oral Surgery, Oral Medicine, Oral Pathology,
Oral Radiology, and Endodontology Volume 107, Issue 2, February
2009:212-223.

CHSER 2t QIAEISIX| HI58H Rl6E 2020 | 363

R lelYloirly fslolo &l & loRizE M



—_Korean Dental Association

ey

i

rot
Am

=8 2)

$|

SiFriolm AlThet DL Y YRl
ks

..............................................................................................................................................

Diagnosis and treatment of Acute temporomandibular disorders

Department of Oral medicine,
School of Dentistry, Wonkwang University, Daejeon Dental hospital

Young Joo Shim, DDS, Ph.D

Patients often seek consultation with dentists for their temporomandibular disorders (TMD), especially for
pain. Acute pains refer to pains that are of short duration. Common acute TMD are arthralgia and local myalgia.
Diagnosis should be made based on careful history taking and clinical examination. Most acute TMD are well
controlled by education, cognitive awareness training, and conservative treatment. The aggressive and irrevers-
ible treatments should not be applied. Acute TMD should be controlled in the early phase so as not to be proceed
to chronic pain.

Keywords : acute pain, arthralgia, myalgia, conservative treatment
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71?1 Diagnostic criteria for Temporomandibular
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oS S5 A= Aol (pain-related TMD)2} &
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Pain-related TMD

Intra—articular TMD

Myalgia

Local myalgia

Myofascial pain

Myofascial pain with referral
Arthralgia
Headache attributed to TMD

Disc displacement (DD) with reduction

DD with reduction with intermittent locking
DD without reduction with limited opening
DD without reduction without limited opening
Degenerative joint disease

Subluxation
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Diagnosis and Treatment of TMJ Disc Displacement

Department of Orofacial Pain and Oral Medicine,
Yonsei Dental Hospital, Yonsei University College of Dentistry

Jeong-Seung Kwon, DDS, Ph.D

Internal derangement of the temporomandibular joint (TMJ) is condition in which articular disc has become
displaced from its normal functional relationship with the mandibular condyle and the articular portion of the
temporal bone. Common types of internal derangement include disc displacement with reduction (with or with-
out intermittent locking), and disc displacement without reduction (with or without limited opening) classified
according to the Diagnostic Criteria for Temporomandibular Disorders (DC/TMD). Treatment varies depending
on diagnosis. Therefore, differential diagnosis should be made for appropriate treatment.

Keywords : Internal derangement, Disc displacement, Differential diagnosis
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