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Esthetic improvement using maxillary immediate denture and mandibular
overdenture

IFinka Nur Ikhwani, Vera Aryanti, ?Setyawan Bonifacius, Rasmi Rikmasari
IResident of Prosthodontics Programme

2Department of Prosthodontics

Faculty of Dentistry University of Padjadjaran

Bandung, Indonesia

Corresponding author: Finka Nur Ikhwani, e-mail: finkanurikhwani@gmail.com

ABSTRACT

Loss of teeth in adultneeds to be replacedwith denturesto restore masticatory and esthetic functions. Dentures are
madeimmediately before extraction and used immediately after extraction, so that they do not change inappearance
or function. If patient has restorable teeth, the teeth can be used as denture support. Overdentures supported by one
or more restored teeth orimplants as periodontal and mucosal support to improve durability of the denture. This arti-
clediscusss maxillary immediate denture and mandibular overdenture onawoman who felt uncomfortable withthe
denture that has been used for 4years. Patientwants a new denture without changing appearance. Intraoral exa-
mination found tooth 17, 16, 26 GIC fillings, 13 dowel crown, 31, 32 PFM crowns, 42 composite filling with mobili-
tygrade I, and 44 caries. This case was managed with extraction teeth 16, RCT 26, and extraction 13 before insert-
ion the maxillary immediate denture with cusil #17 and overdenture 26, and also RCT was performed on 44, 42,
32,31 followed by insertion the magnetic overdenture 44, 42 and metal coping overdenture 31, 32. Itis concluded
that immediate denture and overdenture provide optimal results for esthetic improvementand patient satisfaction.

Keyword: immediate denture, overdenture, magnetic overdenture, metal coping overdenture

INTRODUCTION

Toothlossinadulthoodneedstobereplaced by
denturestorestore esthetics, masticatory, and pho-
neticsfunction. Immediate dentures are made be-
foretooth extractionwhich are usedimmediately af-
tertooth extraction sothatthe patient does not ex-
perience changesin appearance and function. Ad-
vantages ofimmediate denture, thatis maintainthe
appearance, minimize changesinspeechandmas-
tication function, facilitate adaptation of prostheses,
reduce alveolar bone resorption, protect post-sur-
gical area, andfacilitate transfer of patient's natural
jaw relationship, shape, and arrangement of teeth
to be reproduced. The disadvantages are cannot
replace naturaltooth and require longer treatment
afteriextraction (i.erelining, occlusaladjustments,
and addition of labial flange).2

Ifa patient hasteeth that have beenendodontical-
lytreated with good supporting tissue, these teeth
canbeusedasdenture supports. Tooth extraction
may cause loss of periodontaltissue as part of the
sensory mechanism, which alter the acceptance of
strain and pressure loads on alveolar bone beco-
mes greater. This conditionleads alveolarbonere-
sorption process, which will affect the area of the
denture support. Preventive prosthodontic treat-
mentemphasizestheimportance of delaying or eli-
minating problemsthat may interfere prosthodontic
treatment. Overdenture treatment is a preventive
prosthodontics which preserves one or more na-
turalteethto preventresorption of the alveolar rid-
ge.Anoverdentureisaremovable denturethat co-

vers and rests on one or more natural teeth, natu-
tural tooth roots, or implants. The advantage of
overdenture treatmentis to maintain the condition
of the alveolar ridge, both in height and volume.
Presence of naturalteeth affecta significant differ-
ence between overdenture and conventionalden-
tures, sensory function of periodontal ligament pro-
vides psychological benefits. Proprioceptive sen-
sors provide information aboutdirection and mag-
nitude of the loads/forces. Thisimproves patient's
coordinationand ability whenusingdenture. 34 This
casereportdiscussed treatmentof maxillaryimme-
diate denture and mandibular overdenture com-
plete denture.*

CASE

A64-year-old female came to the Dental Hospi-
tal of Universitas Padjadjaranto getanew denture
because the patient felt uncomfortable with the
denture that had been worn for 4 years and some
teeth were extracted due to fractures. Patienthas
beenusingvalplastdentures on maxilla and man-
dible. The lasthistory oftooth extraction was in Ja-
nuary 2020 on right mandible tooth due to fract-

Figure 1 Intial extraoral condition

DOI: 10.46934/ijp.v4i1.179
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i
Figure 2 Initi

Figre 3 Panoramic radiograph

ure.Intraoral examination, teeth 17,16, 26 werefill-
edwith GIC, 13 post crown, 31and 32 PFMcrown,
42 composite filling with mobility grade |, and 44
secondary caries (Fig.1,2,3).

MANAGEMENT

The patientwas managed withmaxillaryimme-
diate complete denturewith cusil 17 and attachment
supported overdenture teeth 26 and mandibular
complete denture with attachment supported over-
denture onteeth 44,42 and tooth supported over-
denture on teeth 31, 32.

Atthe firstmeeting, make impression of maxilla
and mandibulato fabricate bite rimsand measure
vertical dimensions (occlusionwas57 mmandrest
position was 59 mm), and determine centric rela-
tions. Biterimwastransferred to adjustable articu-
lator to make a mock up (Fig.4).

Mock-up was made and triedin on the patient by

Figure4 Measurement of vertical dimensions and cen-
tric relations.

Figure 5 Mock Up try In

changing classllirelationtoclass|relation(Fig.5).
Patient agreed with this new condition. Next step
was mouth preparation started from the maxilla,
tooth 17 was repaired with compositefillings, tooth
16was extracted, tooth 13 was also extracted be-
causethecrownand postcould notbe removedand
there were complaints of pain, tooth 26 was treated
endodontically (Fig.6) and restored with magnetic
posts. In the mandible, teeth32and 42treated en-
dodontically andrestored with metal coping posts,
tooth 31 treated endodontically and restored with
magnetic posts (Magfit400) and alsotooth 44 res-
tored with magnetic posts (Magfit 800) (Fig.7).

Figure 6 Treatment of tooth 26

PR O, R
Figure7A Treatmentofteeth 32,31,42,44, B teeth 31,
32; Cteeth 42, 44

Aftermouth preparation wasdone, muscle trim-
ming and physiologicalimpressions were perform-
ed. Furthermore, re-checking the vertical dimensi-
ons and centric relations using previous bite rim.
After that, facebow transfer was done, right hori-
zontal condylarangle (H) was 54 andleftwas 55°,
andthebennetangle (L) was calculated by Hanau
formula resulting in a right angle 0f18.75" and left

DOI: 10.46934/ijp.v4i1.179
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Figure 11 Final extraoral condition

cause alveolar bone resorption generally occurs.
Therefore, periodic controlis needed onthe instal-
lation ofimmediate dentures, consideringchanges
inalveolar bone whichmay cause the denture un-
stable. Relining procedure is generally performed
3-6 months afterplacement of immediate denture
tofillthe gap formed by alveolarbone resorption.>¢

The successofimmediate dentures supported
by severalfactors, such as case selection, diagno-
sis, planning, careful surgical protocol, modificati-
onofimpression, manufacture of dentures,and pa-
tientexpectations. Selection oftherightcase plays
animportantroleinsuccess because notallcases
can be made animmediate denture.’

Retentionand stabilization problems often occur
in mandibular dentures due to smaller supporting
tissue area than maxilla. Making overdenture in
mandible will reduce this problem by maintaining
height and shape of alveolar bone. Conventional
overdenture has advantages overimplant support
duetothe presence of tooth roots and periodontal
tissue that produce proprioceptive sensors that
provide sense of comfort, mastication, and better
psychological function.®

Figure 10 Finalresult of maxilla and mandibula denture

18.87". Afterthat, trial of dentures until patientcom-
fortable. Denture wax pattern was packaged using
acrylic. Prior to insertion, tooth 13 was extracted
(Fig.8,9,10,11)).

DISCUSSION
Procedure of making denturesisgenerally car-
ried outwithin 8-12 weeks after tooth extraction, be-

Itis concludedthattreatmentofimmediate den-
tures and overdenture canbe combined to produce
esthetic improvements in edentulous patients.
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The influence of salt solution as curing media towards curing time and
compressive strength of heat cured acrylic resin
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ABSTRACT

Heat-cured acrylicresinis commonly used as denture base materials. The time neededforits polymerization makes
the process less efficient. The salt solution has a higher boiling pointand more stable molecular bonding, which is
expectedtoshortenthe curingtime of HCAR. This article determines the influence of salt solution as curing mediaon
curing time and compressive strength of HCAR. This experimentallaboratory study used 25 samples of HCAR with
25.4x12.7x12.7 mm by dimension. Samples were boiled in water at 74°C for 120 minutes as a control, in 35% salt
solutionat 74°C for 30, 60, 90, and 120 minutes as treatment groups, and then all groups were boiled at 100°C for
60 minutes. The compressive strength of each sample was tested using an Autograph AG-10TE. The highestcom-
pressive strength and fastest settingtime were shown in samples boiled in a salt solution for 60 minutes.One-way
Anova followed by a post hoc Tukey-HSD test showed no significant compressive strength differences in each
group (p>0.05). It is concluded that salt solution usage as curing media fastens the curing time and results in the

same compressive strength within all groups.

Keywords: heat-cured acrylic resin, salt solution, curing time, compressive strength

INTRODUCTION

Losing teeth can cause loss of mastication,
speechand aestheticfunctionand cause many psy-
chologicalproblems. Accordingto Riset Kesehatan
Dasar (Riskesdas) data Ministry of Health Indone-
sian Republic, in 2013, it was reported that tooth
losswasfoundat5.65%inthe group of age 45-54,
10.13% in age 55-64 and 17.05% for group age
above 65yearsold. The denturewas madetoreha-
bilitate intraoral function.*

The denture has two essential parts; the base
andthe artificialteeth. The denture base gains sup-
port through direct contact with the underlying in-
traoral tissue. A denture base can be made from
acrylicresin ormetal. One ofthe most popular ma-
terialsfordenture baseis heat-cured acrylic resin.
The most widely used material for denture base
is polymethyl methacrylate HCAR because it has
several advantages such as easy to get, cheap,
non-toxic, notirritating, not solublein oralfluids, ea-
silymanipulated, significantaesthetical aspect, bio-
compatible, easily repaired and slightly changedin
its dimensional aspect.?

The HCAR needstobe heated ata specifictem-
perature to help the polymerization process. The
widely used method for curing is by boilingthe resin
in 74°C water for about 120 minutes, and then the
temperature is raised to the boiling point of water
100°C for 60 minutes. Thistraditionally curing cycle
needsalongtimetoreachthe perfectsettingphase
oftheacrylicresin. This condition should be reach-
edsothatthere willbe no dimensional change and

mechanical strength decrease inthe acrylicresin.
The dimensional change inacrylic resinwill disrupt
the denture base making and the free monomer
formed due to not achieving the setting phase of
acrylic resin can irritate the oral mucosa.#

The problem overthe curing cycle of the HCAR
isthelongtime neededfor the polymerization pro-
cess that makes curing cycle and production cost
ofthe HCARbeing lessefficient.>Salt solution has
ahigherboiling pointthan water because of its col-
ligative properties.¢Solutions’ colligative properties
depend onthe concentration of molecules or ions
ofthe solute butnotonthe identity of the solute. Be-
sides boiling pointelevation, colligative properties
include lowering vapor pressure, depression ofthe
freezing point,and osmotic pressure.” Saltsolution
hasastablermolecularbond,soitis assumed that
saltsolution can shorten curing timeofthe HCAR.

This article determines the influence of salt solu-
tion as curing media on curing time and compres-
sive strength of HCAR.

METHOD

This is apost-controlgroup design and experi-
rimentallaboratory design. The HCAR usedwas 25
specimens with the size of 25.4x12.7x12.7 mm.8
The specimensmet criteria suchas flat surface, not
pored, and smooth.

Thisresearchwas conductedat the Skill Labo-
ratory Faculty of Dentistry Brawijaya University to
producethe HCAR sample and Laboratorium Da-
sar Bersama (LDB) Airlangga University Surabaya

DOI: 10.46934/ijp.v4i1.180
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forthe compressive strength testing of the samples.
The procedureswere beganwith acrylicresinsam-
ple making. The molds were made by flasking the
waxmastermodelbythe sample sizeinthe cuvette
filled with dental stone. After the mold was ready,
the mix of PMMA and mono methyl methacrylate
(ADM) was taken in a closed porcelain mixing jar
forpolymerization accordingtothe manufacturer’s
instruction (polymer 4 grams : monomer 2 mL) at
roomtemperature +20-25°C. Mold was coated with
athinlayer of petroleumjelly to removethe samples
quickly. After reaching the dough stage phase at
roomtemperature, the mold was filled with acrylic
resindough. Thetop and bottom partofthe cuvette
was puttogether,andwas pressedwithapressure
of 900 psiwith hydraulic bench press. The cuvette
wasopened,andthe excess materialwasremoved
duringthe closuretrialthatwas done several times
until there was no excess material and formed a
metal-to-metal contact ofthe cuvette. Then, the cu-
vette was pressed by the manual hand press and
ready to be cured.®

The 35% salt solutionas curing mediawas done
by dissolving kitchen salt (Kapal Api, Indonesia)
inwaterwithamassratio of 7:20 or calculating 350
gofsaltinevery 1L of water. The salt solutionused
has a concentration of 35% because the maximum
solubility of salt in water at room temperature is
357 mg/mL.%°

The curingofthe acrylicresinsampleswas car-
ried out according to the treatment group. There
are 5groups ofsamples; theyare the controlgroup,
the sampleswere cured 120 minutes in 2 L of wa-
ter at 74°Cand continued for 60 minutes at a boil-
ing watertemperature. The treatmentgroupsA, B,
C, and D were cured for 30, 60,90,and 120 minu-
tesin 2 L of 35% salt solution and followed by 60
minutes at 100°C for each group. Thecuvettewas
immersed in curing media where a thermometer
was setto measure the temperature of the water;
then, the time was recorded accordingly with the
help of the stopwatch. After the curing cycle, the
cuvette was allowed to bench-cool before deflask-
ing. Followingthe bench cooling procedure, the flask
was opened, andacrylicresinsamples were care-
fully retrieved. A laboratory micromotor trimmedthe
excess of the sample with fraserbursand polished

stone burs.

The evaluation of compressive strength of allthe
specimens in this study was tested using Auto-
graph AG-10TE. Theload was applied to the cen-
ter of the standing samples until they broke. The
value listed onthe toolwasthenrecorded,thencal-
culatesthe compressive strength by using the fol-
lowing formula:!t

C= P
A
C =compressive strength (kg/mm?)

P =force shown on the tool (kg)
A = surface area (mm?)

Thecompressive strength dataobtained areta-
bulated in tabular form. The normality of data was
tested using the Kolmaogorov-Smirnov test, while
thehomogeneity ofthe data was carried out using
Levene statistic test. The study results were then
analyzedusingthe one-way Anova statistical test
to determinethe differencein compressive strength
values betweenthetreatmentgroups. Then, a fur-
ther difference test (post hoc test), namely Tukey
HSD, was carried outto find further the value differ-
ence of compressive strength betweeneach treat-
ment group.

RESULTS

The compressive strengthwas obtainedinunits
of kg/mm?using the Autograph (Shimadzu, Japan).
The datais obtained from the magnitude of theload
that presses the test sample until just before the
sample breaks. Afterthe datais obtained, the data
isenteredinthe formulafor compressive strength.

Theresults of the compressive strengthtestlist-
edintable 1 showthatthere are differencesin com-
pressive strength betweenthetreatment groups.
The lowest average compressive strength is in
group D of 6.982 kg/mm?2, while the highest ave-
rage compressive strengthis in group B of 7.896
kg/mm?. Theresults also show an effect between
curing time and compressive strength of HCAR.
To clarify the effect of curing time on the com-
pressive strength of HCAR (Fig.1).

The results of the study were then analyzed
using several statistical tests. Based on the nor-
mality test of the data using the Kolmogorov-Smir-
novtestinthisstudy,asignificance value of p=0.2

Table 1 Mean of compressive strength value of HCAR with variation of curing time withwater and 35% saltsolution

Group Curing cycle Curing time  Average compressive strength (*%mm?)
Control 74°C + 60 minutes at 100°C in water 120 minutes 7.866

A 74°C + 60 minutes at 100°C in 35% salt solution 30 minutes 7.24

B  74°C + 60 minutes at 100°C in 35% salt solution 60 minutes 7.896

C  74°C + 60 minutes at 100°C in 35% salt solution 90 minutes 7.274

D 74°C + 60 minutes at 100°C in 35% salt solution 120 minutes 6.982

DOI: 10.46934/ijp.v4i1.180
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Figure 1 Line diagram of the effect of curing time on
the compressive strength of HCAR

0.2(greaterthan 0.05)inallgroupswas obtained.
While testing the homogenity of variance with the
Levene Statistic test, the significance value of p =
0.486 (greaterthan0.05). Thus, it can be conclu-
dedthatthe datahasanormaldistribution and ho-
mogenous, sothe data can be tested using one-
way Anova.

The one-way Anova method was analyzed to
determinethe difference incompressive strength
values between treatment groups. Based on the
one-way Anovatestin this study, the significance
value of p=0.118 (greaterthan0.05),so it can be
concludedthatthereisnosignificantdifferencein
the value of compressive strength between the
treatment groups.

Theresults of further analysis usingthe Tukey-
HSD Post Hoc Test serve as afurther difference
test to determine the difference in the compres-
sive strength value between eachtreatmentgroup.
From the results of statistical tests obtained p-
value >0.05, it can be concluded that there is no
differenceinthevalue of significant strength bet-
ween each treatment group.

DISCUSSION

Based on the measurement results shown in
thetableandgraph above, there are differencesin
compressive strength value between each treat-
ment group. The slightest difference in compres-
sive strengthvalues wasfoundinthe controlgroup
and treatment group B, and the treatment group
was cured for 60 minutes atatemperature of 74°C
and 60 minutes at 100°C in a salt solution. This in-
dicates that using the salt solution can accelerate
the curing time of HCAR with the same compres-
sive strength in all groups.

Several things can also affect the setting level
of HCAR,including polymerizationtemperature and

molecular weight of HCAR.2 Polymerization of
HCAR canoccurwhenheated above 60°C. At this
temperature, the molecules of benzoyl peroxide
containedinthe acrylic resinpolymer/powder,which
functionasinitiators, will be separated to produce
moleculeswithaneutral electrical charge and con-
tainingunpairs electrons calledfreeradicals. These
free radicals rapidly react withthe monomer mole-
cule to stimulate polymerization.

In addition, at this study, the terminal tempera-
ture of the control group could not reach 100°C.
Thewaterterminaltemperature only reaches 94.5
‘C. Meanwhile, the terminal temperature of treat-
ment group B, which was heated using 35% salt
solution, could reach 100°C. This is due to the dif-
ferenceinairpressure at the water surface, which
canbeinfluencedbythe altitude of an area above
sea level.!! This research was conducted in Ma-
lang City, which has an altitude of about 400-667
metersabove sealevelwithan air pressure 0of 1015
hPaorequivalentto0.01 atm. The higheraplateau,
the lower the air pressure and the lower the boiling
point of water in that area.*® The boiling point is
also affected by the type of substance dissolved in
thewater. The addition of salt, in this case, can in-
creasethe boiling pointsothatthe terminaltempe-
rature of the treatment groups A, B, C, and D can
reach 100°C. The optimaltemperature can produce
a perfect HCAR dress polymerization reaction.

As the curing time of the HCAR was increased
using a salt solution, the compressive strength of
acrylicplate decreased. This shows that the addi-
tion of curing time of HCAR plate does nothave a
linear relation to its compressive strength. When
the HCAR plate was heated for more than 60 mi-
nuteswith asaltsolution at a temperature of 74°C,
there wasadecrease inthe compressive strength
ofthe HCAR due to the nature of the salt that can
absorbthe water contentina material, resulting in
a decrease in the density value of the material.*4

The salt content in water, both seawater, and
rainwater can cause erosion of various materialsin
thewild. Erosionisthe erasure of solids (sediment,
soil,rock,and other particles) due to the transport
of wind, water, or ice and the characteristics of
rain.*>Inthis study, the sample group of the HCAR
curedin35% salt solution for 120 minutes at 74'C
andadded 60 minutesat 100°C had the lowest ave-
rage compressive strength compared to the other
four treatments, which was 6.98 kg/mm2. This is
becauseifamaterialisexposedtosaltathigh tem-
peratures and for a certain period, salt can cause
erosion of the material to become more brittle. 14

Itis concluded that curing time using salt solu-
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tion media affects the compressive strength of
HCAR, which can accelerate curing time with the
same strengthinallgroups. The mosteffective cu-
ring time for the HCAR is 60 minutes at 74°C plus
60 minutes atterminal temperature (100°C)in 35%
salt solution.

Forfurtherresearch,itis suggested 1) prepara-
tionof HCAR samples should use molds from me-
tal plates so that the sample size is more uniform;
2) beforethe compressive strengthtest,the HCAR
sample should be weighed first to ensure that the

mass ofthe entire sampleisthe same; 3)itis nece-
cessary usingacuringtimeinterval of 30-60 minu-
tes in a salt solution at a temperature of 74°C plus
60 minutesatatemperature of L00°Cto seethere-
lationship betweenthe increase in curingtime with
the setlevelandthe compressive strength of HCAR;
4)toexaminetheeffect of using asaltsolutionas a
curing medium onthe transverse strength, impact
strength, and discolorationof HCAR; 5) to examine
the effect of different concentrations of salt solution
asacuringmediumonthe curingtime ofthe HCAR.
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ABSTRACT

Patient with loss of eye demands natural ocular prosthesis for self-esteem and social intercourse. Iris texture and
coloring technique are crucial procedure to recreate naturaliris like the remaining eye. The purpose of this paperis to
explain sculpting method using composite-resin to achieve natural iris pattern. A29-year-old male came to Dental
Hospital Universitas Sumatera Utara with chief complaint of demanding new ocular prosthesis because old ocular
prosthesis had been used for 12 years, iris position was notgood and not aesthetically pleasing. The modificationis
the use of a 12 mm diameter iris base made from light-cured composite resin then a thin layer of composite resinis
placed evenly andtexture ofiris is sculpted directly on composite resin according to the designed pattern and then
beinglight-cured again. Then coloringwith acrylic paintaccording tothe color of patient's left iris. The technique for du-
plicating irisis highly dependent on the operator's ability, both in color selection and iris patterning. The use of com-
posite resin make it easier to get a good texture of iris pattern so as to facilitate coloring process with the ultimate
goal of achieving an aesthetically pleasing ocular prosthesis. Patient was satisfied with his new ocular prosthesis.

Keywords: ocular prosthesis, iris pattern, sculpting, composite resin
This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

Thelossof aneyeballis aparticularly distressing
eventinaperson'slife since the eye is such a vital
organforvision andfacialemotion.: Socketanoph-
thalmiais characterized by the absence ofthe eye-
ballinthe orbital cavity, as well as the lack of ecto-
dermaland mesodermaltissue.2The prevalence of
anophthalmia is 0.3 per 100,000 births.2

Acongenitalflaw, severetrauma, tumor, sympa-
pathetic ophthalmia, or the requirement for histolo-
gical analysis to establish a specific diagnosis can
all result in the loss or disappearance of an eye.?
Evisceration, enucleation and exenterationare the
3 main surgical treatment options.®*Evisceration
isthe removal of the contents of the eyeball while
leaving the sclera and extraocular muscles. Itcan
be caused by acongenital abnormality. Exentera-
tionisthe removal of the complete eyeball, includ-
ing the orbital soft tissues, whereas enucleation
is the removal of the entire eyeball while keeping
other orbital structures (connective tissue, fat and
muscles).*Enucleationis frequently recommend-
edfor patientswith intraocular malignancies becau-
se it enables for histological investigation and the
determinationofwhetherthe cancerhasspreadin-
traneural or extrascleral.® Only in situation of orbital
malignant tumors that have spread to the eyelids
is exenteration performed.®

Because eye loss hasapsychologicalimpacton
the patientand his family, replacing an ocular pros-
thesis as soon as feasible is critical to aid the phy-
sical and psychological healing process,aswellas

increasing social acceptability.>Anocular prosthe-
sisisanartificial substance that simulates the ana-
tomy of the eye.® The major goal of this prosthesis
thesis is to keep the eye socket's volume and ge-
nerate a duplicate of thenormal healthy eye.®The
patient'smorale willimprove as aresult of this pros-
thesis,as wellas his or her psychological well-being.
After the eye socket has healed, the ocular pros-
thesis can be made as soon as feasible.?®
Many writers have recommended using water-
color,gouache, oil, automotive, or acrylic paintover
card paperdiscs, and/or pure pigmentsin a mono-
merand polymer mediaover acetate discs or pre-
fabricated ocularbuttons for the artificial iris.” The
iris' sizeranges 11-13 mm, andthe form ofthe visi-
ble iris isgoverned by the cornea's clarity. The iris
seems somewhatovalin shape, which is covered
bythelimbus atthetopandlower limits, despite its
artificial anatomical structure.®The iris' surface is
uneven,andwhenexamined undera microscope,
itseemsto bea 3-D cloud.®Because of a variety of
factors,such as a lack of technical expertise, cha-
racteristic and color of the ocular prosthesis are
sometimes not perfectly matched with the remain-
ingeye.In the fabrication of ocular prosthesis, iris
patternand coloringiscritical. This paper discusses
aboutthe modification of the iris button by sculpting
the iris design before painting it with acrylic paint.

CASE
The major complaint of a29-year-old male pa-
tientwho came to the Department of Prosthodon-
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tics, Faculty Dental and Oral Hospital, North Suma-
tra University, was that the old ocular prosthesis did
notfitinits place. According to the patient's anam-
nesis, hewas shotinthe right eye by an airgun 12
yearsago, requiringan enucleation procedure and
the placementofastock eyesorbital prosthetictwo
weeks later. The orbital cavitylookstobeina deep
distaldefect, although the muscular mobility is still
good, according to the examination.

In this case, a new ocular prosthetic with a fa-
vorableiris positionis designed. Anatomicalimpres-
sionwas done duringthefirstmeeting using a cus-
tom impression tray and hydrocolloid irreversible
impression material (Fig.1). The anatomical sclera
was waxed up after the impression was filled with
type Il dental stone.

N

) <

Figure 1A Socket impression with hydrocolloid irrever-
sible impression material, B the impression.

Figure 2A Finalanatomical sclerawaxup, B finalimpres-
sionwith lightbody PVS material, Cfinalimpression result

Both convex and well-folded eyelids were visi-
ble afterthe anatomical sclerawax up was adjusted
to the patient and slight adjustments were made
untilan acceptable shape was established. Follow-
ingthefinal convexity established,afinalimpression
traywas produced based on the findings of the fi-
nalwaxup. Togetgood detail, finalimpression was
donewithalight-body polyvinylsiloxane impression
material (Fig.2). And then, type lll dental stone is
used to produce a mould.

Thefinal scleralwax upwasthenmatchedagain
tothe patient,and the IPD ruler was used to mea-
sure the midpoint ofthe patient'sfocus. Making the
12 mm diameter iris with 1 mm thickness from a
compositeresin (3m, z350XT) material, light cure
thenathinlayer of compositeresinis placed again
andthe patternis created by sculpting the iris tex-
ture step by step directly on the composite resin
material using LM-Arte Fissura. After the final pat-
tern is sculpted, the composite is light cure again.
And then coloring it with acrylic paint tomatchthe
color of the patient's iris in the left eye are the
modifications done in this case (Fig.3).

Figure 3A Step by step iris pattern sculpted with com-
posite resin, B result of iris pattern, C coloring with acry-
lic paint, D iris button with sculpted composite resin

Figure 4A Iris button color matching the patient eye, B
view from beside, C final check of sclera with iris button

Figure5A Placementin cuvette, B dewaxing, Cfinal ocu-
lar prosthesis after polishing

I N ; o /2
Figure 6 Comparison between A old ocular prosthesis,
B before placement ocular prosthesis, and C final new

ocular prosthesis

Theiris buttonis comparedtothe left eye to de-
termine the color. The color match the left eye. To
confirm the position of the iris button and its con-
vexity, theiris buttonwas moved into the waxed fi-
nal sclerawith determined midline and transferred
backintothe eye socket. Then the waxed up final
sclera with iris button is being evaluated as final
check before packing procedure (Fig.4).

Thewaxed upsclerawithirisbutton is then pla-
cedinaflask,andanacrylicrodis added above the
iris button tokeepitin placewhen compressed. Af-
terthe dental stoneis set, the dewaxing procedure
isdonetoremove thewaxandthe cuvetwas open-
ed again and hot water was being poured to the
mold to make sure noremainingwaxisinside (Fig.
5). The first packing procedure was done with heat
polymerizedacrylic resin. Afterthe packing,the 1.5
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mmthicknesswas removed frombothclearacrylic
onirisbutton site and acrylic from sclera site, then
smallred nerveswere created onthe acrylicsclera
with red thread to mimic the blood vessels. Then,
usingthe sameflask, packing procedure was done
once again with clear acrylic.

The finishing and polishing were done untilthe
clearacrylic smooth and shine. Duringthe insertion
day, patient is subsequently instructed on how to
correctlyinsert,remove, and cleanhis ocular pros-
thesis. Tocheck adaptation,arecallwasdone one
week, andamonthlater. The newocular prosthesis
had better aesthetic, good iris adaptation and posi-
tion (Fig.6). Patientwas satisfied withthefinal resuilt.

DISCUSSION

The patient's psychological and physicalissues
would develop afterthe enucleation surgery. Enu-
cleation should accomplish the following objectives:
a comfortable socket can be placed on an ocular
prosthesis that looks and moves like natural eye,
a symmetrical appearance without superior palpe-
bral sulcus deformity, no superior orinferior lid mal-
position; normal lid closure over the prosthesis.*?

Both before and after surgery, making post-enu-
cleationocular prosthesis necessitatesconsidera-
tion. Conformer shouldbeinserted as soonas pos-
sible following enucleation. The objectiveisto pre-
servethesutureline,keepthe fornixin place, avoid
contractures, and make the patient as comforta-
able as possible.t?

An ocular prosthesis is created after recovery,
which normally takes 6-8 weeks following enuclea-
tion. The average duration of an ocular prosthesis
is 5-7 years. The quality of the fitting will deteriorate
asthe prosthesis'lifespanincreases, aswillthe soft
tissue changesinthe socket. When delamination,
persistentinflammation, and significant mucus dis-
charge develop, prosthesis should be replaced.*?
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Custom ocular prosthetic fabrication provides
severaladvantages, better fit, retention, and the abi-
lityto matchthe color of the iris and sclera to other
natural eye colors.® The color of the eye is usually
not perfectly matched for a variety of reasons, in-
cludingthe variability of natural colorandthe ocula-
rist's competence. As a result, the color of the eye
mustgenerally be coloredin great detail, followed
by the application of a clear acrylic coating.®

The iris coloring phase is a critical step in the
creation of customized ocular prosthesis. The iris
pattern, according to Prajwala, is extremely com-
plexandone-of-a-kind.* Theiris' surface is uneven,
andwhenexamined underamicroscope, itseems
to be a 3-D cloud.8 The texture of the iriswas achiev-
ed in this case by modifying the iris pattern with
composite resin. The authors then adjusted the
pattern based on these sources to make the text-
uring and coloring process easier. Composite resin
used in this case is 3M, z350xt because compo-
siteresinwas easy to be sculpted to precision de-
tailbefore beinglightcure. The ocular prosthesis's
ultimate resultisgood and aesthetic, and the work
technique is simple to follow.

It is concluded that the goal of creating ocular
prosthesis is to restore the patient's confidence,
simplify things for them to socialize again, and
maintain the socket health and from shrinking. To
accomplish it,the ocular prosthesis mustbe same
or similar to the other natural eye. The aesthetics
of ocular prosthesis depend greatly oniris coloring.
The fabricationofathin, layered iris texture is one
of the things that must be considered while co-
loring. As a result, changes were made to the iris
pattern, which was sculpted using composite resin
to create the iris texture and colored with acrylic
paint in the color of the patient's iris. It is expected
thatthis modification ofthe technique would make
thetexture and coloring of the iris easiertoachieve.

4,
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ABSTRACT

A l4-years-old female patient came to a hospital with a complaint of feeling swelling on the left cheek, the right jaw
joint often made noises since 6 months ago. The patient had a motorcycle accident 2 years ago and hit his left
cheek at the time of the accident. the patient is dizzy, nauseous, does not vomit. The patient was referred to the
prosthodontics department. Bad habits in elementary school often bitinga pencil, bruxism and quitting in 6" grade.
Intraoral examination showed dental caries 46, with missing teeth 33 and 28, good oral hygiene, anterior deep
bite, normal occlusion. A composite filling restoration of tooth 46, tooth scaling and making stabilization splints were
performed to help reduce pain, to eliminate occlusal disharmony, prevent toothwear and tear, reduce bruxism and
parafunction, treat masticatory muscle dysfunction and change the TMJ structural relationship. Jointdisorders are
symptoms of pain in the joints or muscles of mastication, with or without jaw movement. Anocclusal splintis are-
movable appliance made of acrylic, made according to the occlusal and incisal surfaces. Occlusal splints have

been used to treat symptoms of bruxism and disorders of TMJ.
Keywords: temporomandibular joint, temporomandibular disorder, splint stabilization

INTRODUCTION

Temporomandibular joint disorders (TMDs) are
symptoms of pain in the joints or muscles of mas-
tication (with or without jaw movement). The signs
and symptoms of TMDs commonly include pain,
jointsounds, and limited or asymmetrical jaw mo-
vementthat may have an effect on the quality of
life. Possible joint pain due to acute injury, chronic
irritation, joint diseases (arthropathies).-

The TMDs is a group of conditions musculo-
skeletal pain-producing or dysfunction inthe masti-
catory system.® Several methods can treat TMDs
by home therapy, physical therapy, behavioral the-
rapy, pharmacological therapy, surgical therapy,
as well as the use of occlusal devices (occlusal
splint, night guard, biteguard). Therapies can be
usedto treat symptoms, both reversible or irrever-
sible, surgical or non-surgical.t

Splinting is the treatment of choice, because it
is reversible, non-invasive, and less expensive
than othertreatments. The effectiveness of splints
is very prominent compared to other therapies.?

According to Hart Long, splints of any design
often result in a reduction in the sensitivity of the
muscles of mastication ina short time. According
to Pertes, occlusal splints are generally believed to
reduce the load onthe joint structure, thereby re-
ducingits severity. Reducing the load onthe joints
can reduce muscle hyperactivity. Therefore, the oc-
clusal splint is very helpful in reducing the symp-
toms of TMJ pain.?

Splints are often used to treat disorders of the
TMJ and the masticatory system. The purpose of

using a splintis to eliminate occlusal disharmony,
preventtooth wear andtear, reduce bruxismand pa-
rafunction, treat masticatory muscle dysfunction
and change the structural relationship of the TMJ.4

Occlusal appliances were originally made from
acrylic resin and cover all or most of the teeth in
onearch. Nowdaythere are recentadvancein ma-
terials, designs and using occlusal appliances as
therapeutic devices,®as described in this article.

CASE

Afemale patient, 14 years-old, cameto the Ge-
neral Hospital with a complaint of feeling swelling
ontheleft cheek, the rightjawjoint often made noi-
ses since 6 months ago. The patient had a motor-
cycle accident 2 years ago and hit his left cheek.
The patientis dizzy,nauseous, does not vomit, so
she was referred fromthe community health center
to an oral surgeon because of a suspected infect-
tious disorder, but after examination the patientwas
suspected of having a jaw joint disorder and was
referred to Prosthodontics Department. The pati-
ent had bad habitsin elementary school like often
biting a pencil, bruxism and quitin 6" grade (Fig.1).

Intra-oral examination, 46 caries, 33 and 28 mis-
sing, good oral hygiene, anterior deep bite, and nor-
mal occlusion. Extra oral examination, observed
the patientfor facial asymmetries of one side and
profile type. It may have occurred following injury,
such asafall, and the patient presents to the dent-
istwith deranged occlusion and facial asymmetry.
Extra oral TMJ examination, unilateral clicking no-
ted while opening of the jaws, deviation towards
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the right side while closing the mouth. No muscle
tenderness was noted at the moment (Fig.2,3).
Closed mouth transcranial radiograph showed
the right condyle is in the fossa, in asuperior an-
terior position (+1), the leftcondyleis in the fossa,
with anterior superior position (+1). Radiograph
withthe mouth open on the right side the condyle
moves anteriorly but has notyet reached the peak
ofeminence (Grade 1). The left condyle movesan-
teriorly andreachestheapex of eminence (Grade
2). Theright lateral movementis about 10 mmand
the left lateralmovementis about 11 mm (Fig.4).

.

Figure 1 Patient's profile shows swelling on the left cheek,
swelling on the left cheek.

|

Figure 3 Intra oral examination, occlusal plane with missing
teeth 33, 28 and caries of 46
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T™MS g

Close (left) Open (right) Open (lef)

N
Figure 4 Transcranial radiograph with closed and open mouth

Based on various examinations, a diagnosis of
disc displacementwith reduction can be determin-
ed with myofacial pain. Treatment plan using splint
stabilizationis a fullarch hard acrylic splint that is
generally fabricated for the maxillary arch that al-
lows condylar seating in the CR.When splintisin
place provides an optimal occlusal relationship ca-
nine disclusion of posterior teeth inexcursion. The
treatment goal was to eliminate any orthopedic
instability between the occlusal position and the
joint position (Fig.5).

MANAGEMENT

Itis necessaryto carry out preprosthetic treat-
ment before using a stabilizing splinttotreat TMD
suchas cleaning tartar with scalling and compo-
sitefillings restoration in dental caries. Impression
of maxillary and mandibular arches of the patient
was performed using irreversible hydrocolloid ma-
terials and followed by pouring with dental stones
to make the casts.

. , T
Figure 5 Mandibular splint for day wear

Atfterthe occlusal splintready, the appliance in-
serted in patient's mouth. On the next visit, splint
is still used in good condition functionally, and the
TMJhasimproved. Splintsinthe lower jaw are re-
commended forthis patient use the splint24 hours
daily, because the mandibular splintis less visible
and does not interfere with the speech process
comparedto splints upper jaw. The patienthad no
longer complaints of pain in the TMJ and there
is no face asymmetry anymore (Fig.6).

7/ R
Figure 11 Before and after treatment using s
stabilization

7

pIinf
DISCUSSION

A comprehensive general and extra oral exami-
nation of the patient can be performed without ad-
ding undue time to the dental office. Although it
may seem lengthy, many aspects of the examina-
tion can be done whenthe patiententers the room.
This, along with a thorough medical history, will
provide information to enable safe and thorough
treatment of the dental patient. The use of prepa-
red questionnaires or pre-definedfields in electro-
nic records will facilitate documentation. Dentists
and dental care professionals are trained and work
inareas where they canidentify unknown medical
conditions. They can make a difference to a pati-
ent's prognosis by timely referral or simply sug-
gesting that the patient seek medical help.®
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Myofascial painis the most prevalent disorder
among TMDs, accounting for more than half of the
cases. Thesite of pain is generally located in the
area and muscles of mastication which may also
extend far from its site of origin.®

The management of myofascial pain is general-
ly directed at relieving symptoms and enhancing
the quality of life. Identification, assessment and eli-
mination of precipitating and perpetuating factors
are important parts of the management of myo-
fascial pain. Various manage elimination of preci-
pitating and perpetuating factors are important
parts of the management of myofascial pain. Va-
rious managementtechniques, mostly conserva-
tive and non-invasive have been suggested.8Are-
centsystematic review pointed out the beneficial
effects of cognitive behavioural therapy and self-
care management. Different school of thoughts
suggest various mechanisms to deal with such a
common but highly debiliating issue faced as the
most often disease after dental caries. Correcting
the occlusal equilibration plays the significant part
inthe management of TMD’s.°Disocclusion or any
high contact during occlusion creates an imba-
lance in the relaxation of the masticatory muscles
considering their role in maximal intercuspation
andin centricrelation. The relieve ofthe high con-
tacts to attain an occlusal equilibration helpsinre-
lieving the symptoms the TMD’s.®

In addition, intra-oral splints either alone or in
combinationwith other approaches are often used
to reduce pain and improve function in patients
with myofascial pain. Among different types of oc-
clusal splints, stabilization splints andnociceptive
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trigeminal inhibitionsplintis safer and more effect-
ive than splints with irreversible designs.?

The choice of an occlusal splintdepends on the
specific diagnosis of TMD and thorough under-
standing of disc anatomy, splint made on lower
jaw, it will be difficultto achieve anterior contactas
well as proper interior guidance usage splints in
the lower jaw are recommended for patients who
usethe splint 24 hours a day, because the man-
dibular splint is less visible and does not interfere
withthe speech process compared to splints upper
jaw. Lower jaw splintallows the tongueis inthe cor-
rect position, i.e.on the palate.In the case oftongue
dysfunction, jaw splint bottom really helps to lift
thetongue to the most appropriate position.”#

The occlusal splint must at the same time be
aesthetic, comfortable, stable and functional. Treat-
mentwith using an occlusal splint should be pre-
ceded with a specific diagnosis, because appro-
priate treatmentundiagnosed, uncontrolled or too
time willcause permanent changes to the masti-
catory system, such as caries, periodontal dise-
ase, tooth movement, and changes in joint mor-
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It was concludedthatocclusal splintis made to
achieve balanced contact between the posterior
teeth and maintain the centric or therapeutic posi-
tion of the mandible through the maximal inter-
cuspation of the splint. Every practitioner should
properly understand that occlusal splint is an ini-
tial treatment of TMDs.
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ABSTRACT

Complete denture treatmentin compromisedridges with class Il jaw relationship are a challenge for prosthodontist
because difficultto obtain amaximum denture bearing areain compromised ridges and to fulfil favorable functional
and esthetics teeth arrangement. The purpose of this paper is to describe the modification of the custom tray, im-
pression technique and teeth arrangement in edentulous case with flabby ridge, flatridge and class Il jaw relation-
ship. A58-year-old man came to Dental Hospital of Universitas Sumatera Utara with achiefcomplaint his loose den-
ture was broken. Intraoral examination, full edentulous with flabby ridge on anterior region of maxilla, left and right
maxillary tuberosity, flat ridge in maxillaand mandible with a class Il jaw relationship were observed. The treatment
planning included modifying custom tray and occlusal scheme. The modified customtray of maxilla consists of dual
tray with magnetretained which are made of autopolymerizingacrylic resin and thermoplastic vacuumformed. Cock-
tail impression technique was used on mandible. A modified buccalized occlusion scheme to obtain good function
and esthetic in class Il jaw relationship. By these modification techniques, great outcome was obtained in terms of

retention, stability, esthetics and functionality.

Keywords: flat ridge, flabby ridge, class Il jaw relationship, occlusal scheme, custom tray

INTRODUCTION

According to 9™ of Glossary of Prosthodontic
Terms, residualridge resorptionis a term used for
the diminishing quantity and quality of the residual
ridge after the teeth are extracted.! Residualridge
resorptionisachronic, progressive, irreversible and
cumulative disease. Itisamain concernin making
treatmentplanasaprosthodontistto do properim-
pressiontechnigues and measuresto minimizethe
residual ridge resorption, such as flat and flabby
ridges.?

Flabby ridge is an excessive or mobile soft tis-
sue onmaxillaor mandile ridge.* Masticatory forces
can movethis denture-bearingtissue area, leading
toaltered denture positioning andloss of peripheral
seal,that can make the denture become unstable
in function and appearance, unless it is managed
appropriately by special impression technique.®

Abnormalitiesin jaw relations existmainly intwo
forms,i.e. maxillary protrusion and wider upper arch,
and mandibular protrusion and wider lower arch.
Abnormal jawrelationship can cause bad appear-
ance, thereplacementofteethforpeople who had
aclassllorclass|lljawrelationship presents some
special problems, and the occlusionwillneedto be
planned in relation to the disharmony.*

Flat ridges, also called atrophicridge,isunable
toprovide good resistance to vertical or horizontal
movement.®Ridge augmentation andimplanttreat-
mentare generally indicated for such patients. How-
ever,treatmentoption of ridge augmentation andim-

plantprocedures may not always be possible and
conventional dentures can have an equivalent po-
sitive impact on the health-related quality of life.
Support, retention and stabilization of denture are
the fundamental consideration for prosthesis suc-
cess.>t

Severeresorption of the maxillary and mandible
ridgeresultsin unstable and non-retentive dentures
with associated pain and discomfort. These pro-
blems are more frequently appeared in mandible
due to lesser denture bearing areaand otherana-
tomical limitations.®

Therefore, in this case report with class Il jaw
relationship, flatand flabby ridges, in orderto obtain
goodretention, stabilization,and better appearance,
we willmodify theimpression customtray on maxilla
and mandible and used modified buccalized occlu-
sion (BO).

CASE

A58-year-old male patient came to the Dental
Hospital of Universitas Sumatera Utara withcom-
plaint of difficulty in chewing food due to the abs-
ence ofteethin the oral cavity and had worn com-
plete denture butthe old dentureswere broken. In-
traoral examination showed flat ridges on maxilla
and mandible (Fig.1), the presence of flabby tissue
inthe anterior region and tuberosity of the maxilla.

Extra oral examination showed thatthe patient’s
face was ovoid and prognathic (Fig.2A,B).Based
onclinicalexamination and tentative vertical dimen-
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sion, the diagnosis is full edentulous with flat and
flabby ridge with class Il jaw relationship (Fig.2C).

R

Figure 2 Patient’'sface, A frontal view; B lateral view; C
vertical dimension tentative showing class lll jaw relati-
onship

MANAGEMENT

The initial stage was marking the flabby ridge
using gentian violet. Preliminary impression with
stocktray andirreversible hydrocolloidwasdoneto
getadiagnostic model. Tentative vertical dimensi-
on is to determine the patient'sjawrelationship as
a treatment plan requirement. Modification of the
mauxillary customtrayis done by using dualtray on
the maxilla. Wax spacerwas 2-3mminthefirsttray
onflabbyridge and 1-1.5mminthe non-flabbyridge.
Stopperwas made onthe buccal shelfandthenthe
wax was coated with autopolymerizing acyrilic resin
(AAR). Thefirstlayeris AARwhich coveredtheen-
tire maxillary boundary structure exceptthe flabby
ridge onthe anterior region and the maxillary tuber-
osity (Fig.3A).

3
3 s M

Figure 3A Autopolymerizingacrylicresin(Tray1); B TVF
with magnetretained (Tray Il); C Dualtray (combination
of Tray I and II)

b m— ’A?
Figure 4 Mandible’s custom tray

Before AAR set,4 magnets (4 mm in diameter,

2mmin thickness) were placed in front of tubero-

sity and on the palate in tray | then 4 magnets in

thetrayll. Second layerwas made ofthermoplastic

Franky Wielim, et al: Modification of custom tray and occlusal scheme in edentulous with abnormal

vacuum formed (TVF). Wire was placed as dual
tray’s handle on the palate (Fig.3B,C).

Mandible custom tray was made using AARwith-
outspacerwith cocktailimpressiontechnique. The
lingual portion of customtray is concave to facilitate
tongue movement. Mandible rest in the posterior
areawithaheightsuchasthe vertical height of the
tentative verticaldimension (Fig.4). Putty was pla-
cedonthetop of mandible resttoreduce painwhile
taking impression.

Border moldingwas done using heavy body po-
lyvinyl siloxane and definitive impression of the
mauxillary was done using a medium body on non-
flabby and light body on flabby ridge. Escape hole
inthe TVFasa place for the entry of the light body
impression material (Fig.5).

5~ g -

2 ‘ B > - C :

Figure 5A Medium body impression; B removal of wax
spacer and making escape hole on tray Il on flabby re-
gion; C secondary impression

-

Figure 6 Definitive impression on mandible

Close mouthimpressiontechnique on mandible;
the patientis advisedto close hismouth so that the
mandible rests fit on the maxillary alveolar ridge
andthe patientwasinstructed to move the tongue
left, rightand up, sticking out the tongue and suck-
ing inhis cheek forrecording the functional state of
oral structurestillthe impression material set (Fig.6).

Figure 7A Facebow transfer; B modification of buccal-
ized occlusion; C lower denture with a metal reinforced

Definitive vertical dimension taking and face-
bow transfer was done (Fig.7A). Arrangement of
the teeth is done using a modified BO scheme; in
which the maxillary posterior buccal cuspisin con-
tact with the central fossa of the mandibular post-
terior teeth (Fig.7B). Maxillateeth use anatomical
teethandthe mandible use non-anatomicalteeth.
Complete denture was fabricated by conventional
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technique which the lower use metal meshto rein-
force the denture (Fig.7C). Atthe next appointment,
dentureswere delivery inthe mouth (Fig.8).Follow
up of patient was done and the patient was satis-
fied in esthetic and functional.

Fiaure8Insertion of the denture (frontal and lateral view)

DISCUSSION

Thefabrication of astable lowerdenture isadif-
ficultthing for dentistespecially inthe compromised
ridge case. The journeyto successful denture fabri-
cation starts from accurate impressions that will
help the complete denture become retentive and
stable whichprovides physiological comfort to the
patient.” In this case, close mouthimpression with
cocktailtechnique was used onthe mandible where
there was a modification of the custom tray in the
form of a mandibular rest.

The cocktail technique has the advantages in
reducingthe effect of muscle dislocation onimpro-
per extension of the denture boundariesand exploi-
ting the possibilities of active and passive tissue
fixation ofthe denture. Mandible rest of maxillary al-
veolarridge provides the advantage of stabilizing
the customtray by preventing horizontal displace-
ment of the tray during definitive impression.®8°

The success of any complete denture depends
onthreethings: retention, stabilization and support.
Prosthodontist’s skill is needed in the application
of denture cases with more complicated conditi-
ons. Impressionsin the fabrication of complete den-
turesare notonly for retentionand stabilization pur-
poses butalsoforthe mucosalareawhich must be
maintained without distortion especially in flabby
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ridge.

Managementofaflabbyridge ismainly by three
approaches, that is 1) surgical removal of fibrous
tissuefollowed by conventional prosthodontics; 2)
surgical correction of flabby tissue followed by im-
plantretained prostheses which can befixedor re-
movable prosthesis; 3) conventional prosthodont-
ics withmodified impressiontechniquesandno sur-
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In treating this flabby tissue, a dual tray which
consistof AAR astray | and thermoplastic vacuum
formedastray Ilwith magnetretained as retention
between tray | and Il was used. The purpose is to
deliver mucostaticimpressionwhich minimize pres-
sure on flat and flabby ridges.®

Thejawrelationis therelationship between maxil-
laand mandible. The relationship between maxilla
andmandible is class lll jaw relationship which is
anabnormalrelationshipinthis case because the
maxilla experiencing greater resorption than the
mandible.°

The BO provides minimal occlusal adjustment,
and minimal surface contact between maxilla and
mandible. So, the pressure is lesser due to move-
ment and better retention of the full denture pro-
vides without any empty dark space between the
maxillary and mandible buccal cusps inthe centric
position.*!

In this case,amodified BOwas used which the
buccal cusps ofthe maxilla posterior teeth contact
withthe central fossa of mandible posterior teeth.
Theretention and stabilization ofthe complete den-
tureinthis patientappearedto be good at the con-
trol after post-insertion of the complete denture.

Itis concluded that by modifying the customtray
onmaxillato getdefinitiveimpression onthe flabby
andflatridges, cocktailimpressiontechnique onthe
mandible and arranging the teeth with a modified
BO, satisfactory results were obtainedinthe patient
both aesthetically and functionally.
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ABSTRACT

Marginal fit is an important measure of the quality and clinical success of a fixed restoration. Differenttypes of im-
pression materials and techniques used can affect the marginal fit of the restoration. Conventionalimpression pro-
cedures have long been performed by dentist to duplicate patient’s oral cavity, but this impression technique has
several disadvantages. Currently, along with the development of the era of dental treatment, it is moving towards
digital technology. Technologicaladvancesindentistrytoday are able to eliminate the shortcomings of convention-
alimpression. The purpose of this review was to evaluate the marginal fit of CAD/CAM fabricatedzirconiarestora-
tion producedyvia conventional and digital impression techniques. Itis concludedthatintraoral scanner can be used
instead of conventionalimpression procedures in denture fabrication. Many studies show thatdigitalimpressioncan
replace conventional impression which is still widely used. The use of various types of intraoral examination tools

and various systems used can give different results.

Keywords: marginal fit, zirconia crown, impression techniques

INTRODUCTION

Theimpressionprocedureis an important step
inthe process of making dental restorations. Accu-
racy in the impression procedure is an important
requirementfor getting accurate print so that suc-
cessthe rightrestoration manufacturer could ach-
ieve. Inadditionto conventionaltechniquesthat use
various types of impression materials. Currently,
digitalimpressiontechniquesare also available for
fabricating artificial teeth.*

There are two techniques for tooth impression
thatare conventionalimpression anddigitalimpres-
sionusing digital technology. Conventionalimpres-
sion techniques do not require expensive special
machinesandaccurateresults can be achieved if
the work steps are carried out correctly. The im-
pression material that is often used for this tech-
nigue is polyvinyl siloxane (PVS), polyetheror po-
lysulphide. Toobtainaperfectimpressionthis ma-
terial must exhibit properties such asaccuracy, di-
mensional stability as well as rheological and thi-
xotropic characteristics. Variousfactorssuchasun-
controlled salivary flowduringthe procedure, under-
cut, deepstorage longtime, moisture, deformation
of the material and incompatibility with the mate-
rial can affect the accuracy of the impression and
subsequentlylead to inaccuraciesand mismatches
of the restoration.*Besides that, the practitioner's
level of knowledge and skills, potential distortion of
impression materials, disinfection procedures, re-
moval ofimpression materialsfromimpressiontray
and transportation to the dental laboratory under
differentclimatic conditions alsobecomefactorsde-

cisive importantlevelaccuracy in conventionalim-
pression procedure.*

New digital impression technology introduced
in nature attempt to increase parameters such as
accuracy, patient comfort and ease of use.®One
of the most important steps in the fabrication of a
fixed prosthesis is the final margin acceptable fit.
Impression which is performed to transfer the re-
quiredinformation from the patient's oral cavity to
the laboratory, will produce amodeland easy com-
munication among dentists and technicians.®

Advances in the field of dentistry eliminate the
disadvantages of impression conventional. In the
early 1970s, Dr. Francois Duret, made a draft on
how digital technology used in the industry could
customized withthe dentist. Digitalimpression sys-
tem can scan teeth imagine that have been pre-
pared later, visualize them on a computer moni-
tor and could be fabricated. The dentist could see
pictures with high resolution of oral cavity. Good
visualization allow dentist for viewing and evaluat-
ing the preparation quality. Digitalimpression helps
reduce sometime-consumingstepsand procedur-
es in dental clinic, including tray selection, prepa-
ration and arrangement of materials and delivery
tothelaboratory, the process in the dental labora-
tory will be more saves time because there is no
need to build or install models on articulators.®®

Alongwiththe development of technology, the
use of intraoral digital scanners to create virtual
impressions has enabled dentists to eliminate the
use of impression materials, identify preparation
margins, evaluate the interocclusal space and de-
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sign a prosthesis. Threefactors that must be con-
sidered for the success of a ceramic restoration
are marginalfit, fracture resistance andaesthetics.
Of these three factors, the marginal fit is directly
related to impression accuracy.”®

Marginalfitisanimportantmeasure of the qua-
lity and clinical success offixed restorations. Accu-
racy of marginal fit and internal fit of dental resto-
torations created inafully digitalworkflowis an im-
portant factor determining long-term clinical suc-
cess. Insufficientmarginal fitcanleadto plaque and
material retention of luting agent, causing second-
ary caries, periodontalinflammationand pulp orloss
of restoration retention.>9The marginalfittheore-
tically meansalinear contact line or gap-free tran-
sition between the preparation and the restoration
margin. Forclinicaluse, Christensen et al. conclu-
dedthatvisible marginswiderthan 39 nmwere cli-
nically unacceptable. However,duetovariousfac-
tors,itseemsalmostimpossibleto achieve thisideal
value in a clinical setting. According to the litera-
ture, the final fit is 50-100 nm considered techni-
cally feasible. Marginal fit larger ones will provide
a placefor oraland salivary pathogens, which can
cause problemssuch as periodontal inflammation,
secondary caries and dissolution of cement.!

Internal fitand marginalfitcan be measured as
thedegree of closenessbetweenthe abutmentand
therestoration (inner and marginal surfaces). So,
in general, the better the impression accuracy so
the closerthedegree of proximity betweentheres-
toration and the abutment and the better the inter-
ternaland marginalfitof therestoration.*“Holmes et
al. explainvarioustypes of measurement between
casting surface and teeth so that marginal fit can
be determined and described in the appropriate
standard.®!!

Zirconia is widely used in fixed partial denture
restorations forits high esthetic resultsandfracture
resistance. Uses of zirconia in treatment started
from 1970 's and started in the 1990s for root ca-
naltreatment. Zirconia has been introducedto den-
tal practice as alternative restoration tooth metal
ceramics. Comparedwithrestoration metal-fused
porcelain, zirconiarestoration has more aesthetic,
because naturally has excellent optics and espe-
cially there is no the presence of a black line on
thecervical line from restoration. The overall pro-
perties of zirconia make it afirst choice. Recently,
zirconia also started being used as an ingredient
in making dental implant. Several studies have
been conducted to see marginalfitaccuracy of zir-
coniarestorations with the use of conventional and
digitalimpression. Several studies previously been

Deni A. Ningrum & Ratna S. Dewi: Comparison of marginal fit of zirconia crown with digital &

conductedwithvarious methods and give varying
results, where there is research that shows signi-
ficantresults or no significant. The purpose of this
researchistofind outaccuracy comparison margi-
nalfitfromacquired zirconiarestorationthrough di-
gital and conventional impression techniques.

LITERATURE STUDIES

This paper was aimedas a scoping review ba-
sed onthe definition presented by Arksey & O'Mai-
ley. The objective ofthis scoping review is to sum-
marize and present the results of research that
has been there being about one part certain from
something topics or field science. Writing scoping
reviewarranged fromseveral stages,thatdetermi-
mines question study, determining type relevant
research, conducting selection study, dodata col-
lection onachart,and composing, making summa-
ry and reporting study results. This scoping review
writing follows framework stages by Arksey and
guide preferred reporting items for systematic re-
viewextensionfor scopingreview (PRISMA- ScR).12

Research question usedin composing scoping
thisreview s “Is technique digital impression pro-
duces marginalfit compatibility and accuracy better
thanaconventionalimpressioninmaking zirconia
restoration?”. Specimens used are naturaltooth nor
typodonts that have been conducted preparation
andthen conducted impression conventional and
digital. The concept usedare conventional and di-
gitalimpressioninmaking restoration fixed zircon-
nia. Whereas the context used is the marginal fit
of zirconia restorations.

Literature searching was conducted using the
digital database of two sources, namely PubMed
and EbscoHost. Keywords usedin searchesin Pub-
med and EbscoHost. Database is “((((marginal fit)
OR (marginalgap)) AND (zirconiacrown)) AND (im-
pression)) AND (techniques)”. The limitations of li-
terature those are published 2014-2021, clinical stu-
diesand published in language English. Inclusions
and exclusions criteria used for selecting literatu-
re thathas been obtained could see in the table 1.

Literature searching produced 97 (33literature
from PubMed, EBSCO totaling 64 relevant kind
literatures with the topic. Then from all literature
obtained fromthe results was conducted to elimi-
minate duplication from three electronic databa-
ses (n = 87).

Next literature the selected based on title and
abstract. Severalliteratureswere excluded becau-
senotrelevanttothe topics selected (n=30), were
not used English language, and is not related to
dentistry. The remaining literature was studied tho-
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Table 1 Criteria inclusions and exclusions used

Criteria Inclusion Exclusion
Period Published start January 2016 — September 2021 Published before January 2016
Language English Non english
Subject Patient's natural teeth, typodont Besides patient’s natural tooth and typodont
Draft Comparing the marginal fit of restorations Does not compare the marginal fit of restorations
zirconia using conventional impression technique  zirconia using conventional impression technique
and digital scanning technique and digital scanning technique
Context Marginal fit, Marginal gap, vertical marginal Not discuss marginal fit, marginal gap, vertical
discrepancy marginal discrepancy
Design Laboratory, Clinical trial, case control Report case, systematic review, literature review

roughly fromthe versionfulltext, so obtainedlitera-
ture from journals scientific as much 11 journals
(n=8).

The aimof this scoping review is to review and
comparethe marginalfitof restorations zirconia is
made using conventional impression and digital
scanningtechniques. After literature was selected
based ontitle and abstract for review return topics
reviewed in each literature, obtained a total of 9
related literatures with the topic. Appropriate lite-
rature with criteria inclusion inwriting is studied in
clinical and laboratory.

DISCUSSION

Severalfactors consideredforsuccessrestora-
tion of ceramicare marginalfit, fracture resistance
andesthetics. Inthis case, the marginal suitability
is related directly with accuracy impression. The
marginal fit that doesn't adequate for restoration
could cause accumulation plaque, causing caries
and periodontal disease which ultimately resultsin
failure restoration. Significant periodontal inflamma-
tion was happened tothe crown with the marginal
discrepancyis about250-430 um. VValuesfrom 100-
120 um proposed by Holmes et al, Fransson et
al, McLean and von Fraunhofer have been used
as a reference in a lot of research.’

Marginalfitin casting canbe defined as discre-
pancies measured at various points between the
casting surface and the teeth. Measurement bet-
ween casting and teeth can be made from points
along the internal surface, atthe margin, or on the
outer surface casting. The perpendicularmeasure-
ment from the internal surface of the casting to
the axial wall preparation is called internal fit and
the same measurementatthe marginis called mar-
ginalfit.Incompatibility marginal vertical measured
parallel to the direction casting is called vertical
marginal discrepancy. Horizontalmarginal discre-
pancy measured perpendiculartothedirectioncas-
tingis called horizontalmarginalfinal discrepancy.
The overextended marginisthe perpendicular dis-
tance fromthe marginal gaptothe casting margin.
The underextended margin (Fig.1) is the perpen-

dicular distance from the marginal cleft to the ca-
vosurface angle of the tooth. The combination ofthe
angle ofthe marginal gap and the extension error
(overextension (Fig.2) or underextension)iscalled
the absolute marginal discrepancy. Specifically, it
isthe hypotenuse of a right triangle with sides de-
fined as either too long or too short margins and
marginal gaps. The angle combination of the verti-
cal marginaldifferenceand the horizontal marginal
difference also defines the same absolute margi-
nal difference.’®

Underextended
Casting

*»

Path of Draw

Figure 1 The underextended casting

Overextended
Casting

INTERNAL GAP
MARGINAL GAP

OVEREXTENDED MARGIN
UNDEREXTENDED MARGIN

VERTICAL MARGINAL DISCREPANCY
HORIZONTAL MARGINAL DISCREPANCY
ABSOLUTE MARGINAL DISCREPANCY

h.  SEATING DISCREPANCY

Figure 2 The overextended casting

®asanes

Eightliteratures discussedin scopingreview this
consist from study clinical as many as three stu-
diesand five in vitro studies. Of these eight inclu-
ded literaturesinthis scopingreview. Three literatu-
res use printing from natural tooth prepared, five
literature use typodont. Various number type of
systemdigital scanneris used in research among
them is TRIOS 3 shape digital scanner, iTerodigi-
gital scanner, Carestream 3600 digital scanner,
CERECandlater COS Lava compared with print-
ing conventional with using PVS.

Evaluation of marginal fit could conduct with
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Tabel 2 Analysis of the articles

Deni A. Ningrum & Ratna S. Dewi: Comparison of marginal fit of zirconia crown with digital &

No Author (Year) Study Destination Study Aspects Subject Study Research results Conclusion
1 CarrilhoBalta- Laboratory Comparing the marginal fit of Marginal value Each 10 second The SD of vertical marginal dis- Digital scan with TRIOS 3 shows the
zarVaz & Pim- test coping zirconia made using discrepancy premolar typodonts left  crepancy were 10687 mm for value of lower marginal discrepancy
mentel Coel- conventional impression and 2 jaw lower for three group  PVS group, 53+56 mm for than digital scanning with the CS
ho Lino Carra- digital scanning techniques technigque printing TRIOS 3 group, and 93 +69 3600 and conventional prints with
cho (2020) mm for the CS 3600 group. elastomers
2 Sakornwimon Clinical Evaluating the marginal fit of the  patient 16 participants with Visual analog scale score for  No difference was found in the
& Leevailoj trial crown monolithic zirconia and preferences and indications for a single printing digital is statistically clinical marginal fit of zirconia crowns
(2016) patient preferences for digital marginal crown. After crown prepa-  significantly higher than made from digital impressions
printing compared printing poly  differences ration, digital impressions printing with polyvinyl siloxane. compared to PVS impressions.
vinyl siloxane (PVS) fit with an intraoral scanner Furthermor, patient satisfaction with
and PVS impressions digital printing is significantly higher
were made. than with conventional printing.
3 Anetal Laboratory Comparing marginal fit coping Marginal value 30 identical impressions  Statistically significant Marginal gap between restoration
(2014) test zirconia designed using an iTero  discrepancy of 1 maxillary central differences were found and die was greater in the group
digital scanner with those incisor prepared for between the printing groups using the digital printing method
designed with conventional crown restoration conventional and group i Tero  compared to the group using the
printing techniques. ceramic conventional printing method.
4 Dauti et al. Laboratory Seeing the marginal fit of coping  Marginal gap and Prepared ty podont teeth No significant difference of Coping produced with digital printing
(2016) test zirconia already cement produced absolute , replicated The die was  marginal parameters between shows marginal parameters that are
after digital printing with LavaTM  marginal discre-  randomly divided into two digital and conventional groups comparable to copings made with
COS compared to conventional ~ pancy were groups according to the  was found conventional printing with poly vinyl
impression with polyvinyl siloxane measured on mold taking technique. siloxane.
mesial & distal
5 Rodigeretal Clinical Evaluate marginal and internal fit  internal and 20 molar teeth prepared, Single crown of zirconia pro- CAM fabricated single zirconia
(2016) trial of four unit CAD / CAM marginal gaps Conventional impression  duced by scanning technique  crowns manufactured by Cl and IS
manufactured zirconia fixed taking (CI) with PVS and intraoral shows statistically techniques provide adequate
prostheses made with digital and intraoral (IS) scans of better precision than internal fit marginal and internal precision.
conventional prints each preparation done.  only in certain areas.
6 Mustaphaet Laboratory To evaluate the marginal and marginal, incisal  Nissan models Typodont, The T group had the smallest  Better adaptation was achieved with
al (2018) test internal fit of the zirconia fixed and axial including maxillary central difference compared tothe C  the intraoral scanning group, except
partial denture used different discrepancy incisors and canines with and S groups at the marginal  at the incisal tip.
impression technique missing lateral incisors.  level.
7 Cetiketal Laboratory Precision of digital prints (Trios, Marginal The sample consists of ~ No statistically significant Zirconia crowns made from digital
(2017) test 3Shape) compared to convention- 60 crowns part zirconia, differences were found prints and those made from
experimen al impressions with three different is divided into six groups  between printing conventional  conventional molds provide similar
tal magnins (shoulder, chamfer and according to the type of ~ and digital scanning , except adaptations and offer identical
knife edge) on Frasaco teeth mold and margins. for two of the eight points. results.
8 Boeddinghaus Clinical Comparing the marginal fit of 49 teeth out of a total of ~ Printing with CEREC Omnicam Based on intraoral scans and
(2019) trial zirconia crowns based on three 24 patients were produce the largest value of laboratory scans of conventional

different intraoral digital printing
methods and one conventional
impression method.

prepared and treated
with restorations with
crowns full restoration.

the marginal gap compared

with printing conventional and

other intraoral scanners.

models of zirconia coping restora-
tions, it was obtained results that are
comparable to their marginal fit.
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Review

measure the gap atthe margin. Two commontech-
niques that are often used is technique silicone
replica then conducted direct visualisation with a
mechanical devicefor measuringrelative distortion
atmargins. Measurementcould be conducted with
to do measurement upright straight from restora-
tioninternal surface until closest preparation with
the finish line. The replication technique silicone
couldbe usedforinvivoandin vitro studies. In this
technique,siliconreplicalight body from marginal
discrepancy made and cutthenthicknessbe mea-
suredwith a stereomicroscope.tt314Besides using
this technique silicon replica, measurement mar-
ginal discrepancy canalso be conducted usingthe
technique of cementation using zinc phosphate.5¢

Research laboratory test

In a study conducted by Baltazar et al on typo-
dont about the marginal fit of restoration zirconia
coping, the difference marginal fit among group
TRIOS 3 and CS 3600 scanners may occur be-
cause the difference in technology used in each
intraoral scanner. On research about evaluation
fixed restoration zirconia 3 units made by Mousta-
phaet al, who also performed on the TRIOS 3 in-
traoral scanner typodont also gave results margi-
naland internalfitmore restoration accurate com-
pared with conventional printing.>®

Measurement conducted use optical micros-
cope. In study, this measurement of the marginal
gap and absolute marginal difference with micros-
copeoptics showthere is no significant difference
among group technique digital and conventional
impression. Nextthe average marginal gap value
of coping for the second group is more small of
100 pm,indicating the marginthatcan bereceived
clinically.*Onresearchclinical previously done al-
so with using COS Lava scanner got results that
digitalscanner generatesmore smallmarginal gap
value compared with printing conventional. This
causes the existence of difference techniques in
measurement namely in the research previously
mentioned use of silicon replica technique.*®

Itis different with other researches,inalabora-
tory tests conducted by An et al, using a prepared
typodont for then conventional impression using
PVSandanintraoral scanner, then fabrication zir-
conia coping was carried out and evaluated for
marginal fit using silicone replica technique and
measured at four points that is in buccal, lingual,
mesial and distal, from measurement the obtain-
edresultsthatconventionalimpression give more
marginal gap yield small compared to the result-
ing restorationthrough anintraoral scanner. How-

ever,thevalue ofthe resulting gap among second
group is still within the range of score clinically
possible accepted. An et al, say limitations in the
research in the form of the possible use of metal
dies could reflect light at the moment scan and
iTero does not use powder for reducing thing the
sothatgive differentresults from previous studies.®

Clinical trial research

A research conducted by Sakornwimon et al
aboutcomparison marginalfit zirconia crown with
the use of conventional impression with PVS and
digital printing with 3 shape D900 scanner in 16
patients obtained that marginal fit of clinical zirco-
nia crown made from digital and PVS impression
do not different, both are at in range that can be
received through from the survey conducted use
guestionnaire obtained participant's results study
more like digital printing. Various studiesclinical has
conductedto evaluate zirconiacrownmarginal dis-
crepancy. Studies show that the marginal gap of
100pumor 120 umisstillcould be received clinical-
ly. This conclusionis stated by Matthias etal, inre-
search conducted on 20 patients using TRIOS 3
shape intraoral scanner obtained results that in
some pointmeasurementdigital printing provides
results more marginal gap small if compared with
conventional impression, similar with laboratory
test studies on typodonts that also use TRIOS 3
shape intraoral scanner. In this study, prior to in-
traoral scanning and conventional print retrieval,
retraction threads were placed using a double re-
tractiontechnique. First,anintraoral scanwas per-
formed with the second retraction thread remain-
ing in the sulcus. Then, the threads are removed
and the conventional impression is taken. Thus,
randomization was not necessary as the impres-
sion of the second technigue was realized in one
operation, 710,16

Discussion about whether is resulting restora-
tionthroughintraoral scan gives comparable pre-
cision oreven more superiorthanrestorationbased
on conventional impression still continuous. This
thing supported by findings a several in vivo stu-
dies. Onthe otherhand, there are also in vitro stu-
dies showing no there is significant difference in
marginal accuracy whengroup digital and conven-
tional restoration compared. There are one study
clinical comparison three deviceswith different in-
traoral scans show significant differences in mar-
ginalandinternalaccuracy in three system tested
scanner,sodisclose influence significantfrom sys-
tem scanner used. Besides that, in clinical trials
otherfactors such as influence preparation margin
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difficulty subgingival, contamination blood and sa-
liva or reaction patient to digital or conventional
impression need to be considered.

It is concluded that data obtained in the scope
of this review show existing proof scientific that
procedure intra-oral scan can be used as a re-
placement for procedure conventional impression
infabricationtoothrestoration. Many studies show
thatdigitalimpression canreplace conventionalim-

Deni A. Ningrum & Ratna S. Dewi: Comparison of marginal fit of zirconia crown with digital &

pression that is still many used. This is supported
by a good level of accuracy that is clinically ac-
ceptable. The use of different types of intraoral
scanners and the different types of systems used
may result in varying accuracy. However, several
studiescomparing the marginal fit of zirconia res-
torations on digital and conventional impressions
have averaged clinically acceptable results bet-
ween the two procedures.
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ABSTRACT

A32-year-old male patient with chief complaint of difficulty chewing food due to tooth loss was referred to Hasanud-
din University Dental Hospital. Intraoral examination showed edentulous teeth 15,16, 26,36,37,46 and 47.Radio-
graphshowed noradiolucencyand crownrootratio of 1:2. The treatmentwas fullmouthrehabilitation using an adhe-
hesive bridge and a fixed bridge on the upper jaw,and a telescopic crown overdenture on the lower jaw. Initialim-
pressions were taken for diagnostic modeling and temporary denture fabrication. Preparations were performedin
a box shape on occlusal teeth 25 and 27 for the fabrication of a fixed bridge and preparation of teeth 14 and 17 for
the fabrication of a fixed bridge, followed by the double impression method and bite registration. Insertion of adhe-
sive bridges and fixed bridgework followed by preparation of 35, 38, 45 and 48 for primary denture fabrication on
telescopic crowns. Secondary impressions were made using elastomeric materials. Primary crowns of teeth 35, 38,
45 and 48 were made first and cementation followed by mandibular secondary impressions. Bite registration was
taken and the maxillomandibular relationship was recorded. Afterwards, metal frame try-in, posterior tooth try-in,
laboratory processing and then insertion were performed. It was concluded that prosthetic rehabilitation is essen-
tial,an adequate treatmentplan should be put in placetoimprove the patient's mastication and maintain the stoma-

matognathic system with denture fabrication.

Keywords: full mouth rehabilitation, fixed restoration, telescopic crown

INTRODUCTION

Nowadays, the dental care enables a dentist to
make arestoration andtryto keepthe natural teeth
astheabutment. There are many types of dentures,
such as dental bridge, a combination of fixed and
removable dentures, partial removable denture,
and overdenture. The use of denture is not only to
improve the mastication, phonetic and aesthetic
function, butalsoto maintain the health of the rest
of the tissues.?

The magnitude and direction of the partial re-
movable denture movement for functioning were
influenced by the natural supporting structure and
the denture design. Functional load will be distri-
butedtothe supporting teeth through the occlusal,
the guiding plane and the direct retainer. An opti-
mal design can maintain the abutment health and
the supporting tissue. An improper design can
cause uncontrolled load distribution to the abut-
ment and other supporting tissues.! Telescopic
crown overdentureis atype of denture that using a
double crown, which consists of coping and a re-
movable denture on it. The principle of the teles-
copic crown system composed of two elements,
they are internal crown called the primary crown
andthe external crown called the female or second-
ary crown. The using oftelescopic denture can pro-
vide protectionforanabutment, lightenthe loadre-
ceived by the abutmentand provide amore aesthe-
tic result. Telescopic denture is a modified form of

existing conventional denture and overdenture with
some advantages, such asincreasingretention, ri-
gid vertical support, stability and proprioception.23
In dental bridge, the magnitude and direction of
denture movementare more stable so that the oc-
clusionforce appliedtothe periodontaltissuesand
alveolar bone close to normal. The type of dental
bridge whichcommonly used are adhesive bridge
and fixed fixed bridge. Adhesive bridge is a type
of bridge which consist of a single pontic and two
retainerwings attachedto the abutment using ce-
ment or resin.

The retention is a micromechanical retention bet-
weenthe enamelsurface and the retainer surface.
Thedenture has avery minimal preparation sothat
it is more conservative. The FFB is dental bridge
that has two or more abutments with rigid con-
nectors on both ends of the pontics. This denture
provides excellent strength and stability, and also
distribute the pressure more evenly tothe restora-
tion and providing an excellent splinting effect.*>
This paper discusses about the fabrication of te-
lescopic overdenture onthe mandible and adhes-
ive bridge and FFB in the maxilla that serves to
repairand restore the mastication of the patients.

CASE

A 32-year-old male patient stated chief com-
plaintof difficulty to chewfood due to missingsome
onthe posterior area. Patient was ingood general
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healthand there wasno systemic disorder. The in-
traoral examination revealed missing teeth of 15,
16,26,36,37,46and 47 (Fig.1). The positionof 17,
27,38, 48were mesioversion. Radiograph showed
nolesion andthe general crown root ratiowas 1: 2
(Fig.2). The treatment of this case were adhesive
bridge for tooth 25-0-27 and FFB for 14-0-0-17 in
the maxilla.

Figure 1 The overview of maxilla and mandible prior to the
fabrication of the dentures.

Figure 2 Panoramic view of the patient prior

The telescopic overdenture was made for 35,
38,45and 48. In the early stages, first impression
was done to fabricate a diagnostic model and the
temporary denture. The preparationwas perform-
edinboxshapedontheocclusalteethof25 and 27
for the adhesive bridge, andthe preparation of 14
and 17 were doneforthe FFB, followed by the final
impression andthe making of the bite registration
for the lab process. The adhesive bridge and FFB
were inserted (Fig.3), and the process continued
with the preparation of 35, 38, 45 and 48 for the
primer coping of the telescopic overdenture. Fur-
thermore, theimpression was done with elastomer
material for the maxilla and mandible to obtain a
working model. Primary crown ofthe 35, 38,45and
48 were made andthe cementation performed. The
impressionwas done for the second time in the
mandible to obtain a working model for the fabri-
brication of the secondary crownthat willbe attach-
ed with the metal frame dentures.

Before all the elements were sent to the labo-
ratory forthe fabrication of the metal frame, the cli-
nician has to record the interarch relationship by
making bit rim for the maxillaand mandible, follow-
ed by taking the bite registration. Afterthat,the pro-
cess continued withtry-in ofthe metal frame, teeth
arrangement, and insertion of the denture (Fig.4).

Discussion
Thelossoftheteeth, especially at the posterior
region can cause a disharmony in the oral cavity.

Adriani Dachri & Edy Machmud: Full-mouth rehabilitation with fixed restoration

Figure 3A The FFB, B adhéiVe bridge, C the FFB and ad-
hesive bridge has inserted

Figure4Insertion of A primary coping onteeth 45and 48, B
primary coping on teeth 35 and 38, C telescopic crown over-
denture on mandible

The antagonist teeth and adjacent teeth may ex-
perience pathological migrationresultingindecrea-
sed in efficiency of chewing, and disorders of the
TMJ.Toovercome the possibility of this condition,
it requires a prosthesis to restore the normal oc-
clusion. The prostheses used canbe a removable
prosthesis or a fixed prosthesis.?

Adhesive bridge isabridge thathasa ponticand
a retainer of thin metal attached to the abutment
inproximal andlingual/palatal part by adhesive ma-
terialand using the acid etching technique.Anad-
hesive bridge that also called with resin bonded
fixed prosthesis due to its retention that uses an
adhesive material. In this case, adhesive bridge
is used to replace the 26 because of the narrow-
ed alveolar ridge and the reduced of mesiodistal
distance to the first molar.

The FFB is a fixed denture which uses the ri-
gid connectors on bothends ofthe pontic. The den-
tures were attached using resin cement, so it can
be removed by the doctor only. Compared with re-
movable denture, fixed denturehas severaladvan-
tages, such as convenient as the original teeth,
does nottake longfor adaptation but requires pre-
cisionincleaning. The patient must go to the den-
tistfor thefollow-up andforthe plaque control about
3-6 months.*°The teeth loss of 36, 37, 46 and 47
were treated withtelescopic overdenture. Telesco-
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picoverdentureis adenture composed oftwokinds
of coping, they are, primary coping that will be at-
tached permanently to the abutment and seconda-
rycopingwhichattachedtothe denture frame. The
advantage of a telescopic crown overdenture is
thatthereis more even distribution of the chewing
loadwhich can minimize the bone resorption.Italso
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tissues of the abutments. Therefore, inthiscaseis
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important because the denture willhelp patient to
maintainthe health ofthe stomatognathic system.

1.Ardan R. Disain gigitiruan sebagian lepasan frame:kasus berujung bebas.Bandung: Makalah seminar nasional Peril IKG;

2007.

2.Sutanto D. Distribusi beban kunyah cangkolan RPI dan RPL pada kasus gigi tiruan berujung bebas rahang bawah dengan
metoda fotoelastik. Bandung: Program pendidikan Dokter Gigi Spesialis Prosthodontik, Fakultas Kedokteran Gigi Univer-

sitas Padjajaran; 2007.

3.Gurbulak, Deger S. Photoelastic stress analysisof distal exstension removable partial telescopic denture with different co-
nical crown. Available: http://sagens. erciyes.edu.tr//dergi/ 2009 _2/aysegulgurbulak.pdf. Diakses 25 September 2010.

4.Rosenstiel SF, Land MF, Fujimoto J. Contemporary fixed prosthodontics. 4" ed. Missouri: Mosby Elsevier; 2006. p.805-24

5.Smith, Bernard GN, Howe. Planning and making crown and bridges, 4" ed. New York: Informa Health care; 2007.

DOI: 10.46934/ijp.v4i1.168



28 Muhsin, et al: Modification of adhesive bridge design to improve retention and good cleansing effect

Modification of adhesive bridge design to improve retention and good
cleansing effect on loss of mandibular molars Kennedy Class i

Muhsin, *Sani Wijaya, ?Setyawan Bonifacius, 2Rasmi Rikmasari
1Resident of Prosthodontics Programe

2Department of Prosthodontics

Faculty of Dentistry, Padjadjaran University

Bandung, Indonesia

Corresponding authors: Muhsin, e-mail: muhsin21001@mail.unpad.ac.id

ABSTRACT

Fixed partial denture is preferred because it provides better comfortthanremovable dentures. Conventional FPD
requires a lot of abutment preparation, and not all patients can perform this procedure. Adhesive bridges allow mi-
nimal tooth preparation with design modifications to increase retention and a good cleansing effect to avoid secon-
dary caries. The purpose of this article is to provide an overview of the modified adhesive bridge design on missing
mandibular molars to enhance retention and good cleansing effect. A 29-year-old male came to the Dental and
Oral Hospital Unpad with desire to have FD made. Patient lostfirst molar mandibular after tooth extraction about 10
months ago and doesn’t desire excessive tooth reduction. The treatmentwas an adhesive bridge on tooth 46 with
sanitary pontic design, metal mesh, metal wings onteeth 47 and 45, occlusal reston mesial and distal 47 and distal
45. Retention obtained was in the form of mechanical, chemical, and combination retention. It is concluded that
adhesive bridge with sanitary pontic isappropriate treatment option for loss of one mandibular molar. Minimal pre-

paration of healthy teeth and better self-cleaning effect are the advantages of this treatment.
Keywords: adhesive bridge, minimum preparation, sanitary pontic

INTRODUCTION

Loss of one or more permanent teeth can affect
a person's appearance and overall health which
willhave animpact on his quality of life. This condi-
tion greatly affects the oraltissues, especially the
function of the masticatory and esthetic system.
The impact of losing anterior teeth is more visible
onaesthetic and phonetic functions, while loss of
posterior teeth will affect masticatory function.Loss
oftheseteethif not replaced immediately will cause
changesin the oral cavity such as alveolar bonere-
sorption, migration and drifting of adjacent teeth,
and extrusion of antagonist teeth.12The use of den-
ture bridges is still the patient's choice to replace
the loss of one or two teeth because of the conve-
nience, aesthetics, and relatively cheaper cost com-
pared to dental implants.®Missing teeth cause the
structural integrity of the dental arch to be disturb-
ed, soitisveryimportantto replace missing teeth
asearly as possible to achieve dynamic balance
of the arch. Restoration of this edentulous area can
be achieved either with a denture bridge.*

Adhesive bridge is a type of partial prosthesis
with pontic elements and a non-precious metal re-
tainer thatis permanently attached to the abutment
teeth by means of an adhesive material and uses
an acid-etching technique.>® Adhesive bridge is
known as aresin bonded prosthesis/resin retained
prosthesis/resin retained fixed partial denture/acid-
etched bridge/acid-etched fixed partial denture.®
Tooth preparation in conventional bridge often cau-
ses a lot of loss of healthy tooth structure, as an al-

ternative, atechnique for making fixed partial den-
tures which is attached by chemical bonds invol-
ves little or without removal of the surface of the
abutmenttoothtissue called an adhesive bridge.®

An adhesive bridge consists of one or two pon-
tics supported by thin metal retainer that are pla-
ced lingually and proximally to the abutment teeth.
The adhesion of the bridge depends, among other
things, onthe adhesive attachments betweenthe
etched enamel and the retained intermediate me-
tal.”

Indications for making an adhesive bridge are
short bridges that replace onetotwo missingan-
terior and posterior teeth, abutments mustbe so-
lid and not wobbly, light oropen bites are ideal ca-
ses, there are no bad habits such as bruxism, abu-
tments provide adequate tooth structure that are
no defects in the enamel, the patient has good will
andresponse, and good oraland dental health and
hygiene.In addition, adhesive bridges can be made
inyoung patients where conventional bridges are
contraindicated.5®

Some advantages of adhesive bridges are pre-
paration of tooth structure which is minimally limit-
ed to the enamel so preventstrauma to the pulp,
does not always require anesthesia, supragingival
preparation so that it does not interfere with the
periodontal tissue, easier impression technique,
usually does notrequire temporary restoration, the
number of visitsis usually less,and If the adhesive
bridge is removed in good condition, itcanbere-
attached or rebonding.6” Thus, itis no longer nece-
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ssaryto prepare abutments to involve the dentin
sothatthe preparationisrelatively easy for the pa-
tient because it does not cause much trauma.**

Conventional adhesive bridge designs have mi-
nimalretention because they only have retention
from the cementbond, so thatifthey are subjected
toalarge chewing pressure, it will accelerate there-
lease of the restoration. Inadditiontothe strength
of cementretention, therelease of the restoration
can also be caused by the process of clinical work,
namely when the application of cementin mouth
is contaminated with saliva.® To obtain macrore-
tentionon metal wings, a treatment was performed
usingameshor woven according to research by
Tjandiyanto.*®

This case report willdescribe an adhesive bridge
in mandibular molar loss that can be an alterna-
tive treatment to conventional denture bridges with
minimum preparation.

CASE

A29-year-old male patient cametothe Dental
and Oral Hospital of Padjadjaran University witha
complaint of right lower molar loss due to extrac-
tion approximately 10 months ago. The patient had
never used dentures before and wants fixed dent-
ures for comfortand mastication. The patient does
not desire excessive reduction of healthy teeth.

e i
Figure 1 Initial clinical condition of the patient

Extra-oral clinical examination showed no abnor-
malities. Intra-oral examination showedmissing 18,
28,46,48,impacted 38, mesioincisal enamel ca-
ries on 13, jaw relation malocclusionangleclass Il
(left intermolar) with overjet: 6 mm and overbite:
4 mm (Fig.1). A saddle gap of 8.5 mm between
teeth 45 and 47 was obtained by measuring the
caliper onthe study model (Fig.2). From theradio-
graphic examination, missing 18, 28,46, 48, chro-
nic apical periodontitis on 24 teeth with crown, root,
alveolar crest-furcation, periapical conditions with-
in normal limits.

A ¥ 2 ¢ B
Figure 2A Measurementsin the study model, B radio-
graphic features

Based ontheresults of the history, clinical exa-
mination,and radiology, the treatment plan that will
be carried out is the manufacture of an adhesive
bridge denture on the tooth 46.

MANAGEMENT

In the first visit, taking photos of clinical dental
conditions, making model studies with stock tray
and alginate impression materials, taking panora-
mic x-rays, and examining the clinical condition vi-
tality and mobility of the teeth. Nextstep is to se-
lect the design that will be used. Design princip-
lestaking into account several factors, including
areaofenamel coverage, interproximal cover, oc-
clusal clearance and rest, contour height, proxi-
mal extension. Treatmentin this case was with an
adhesive bridge 46 with a sanitary pontic design
for better self-cleaning, mesh onthe surface of the
wing facing the teeth, metal wings on teeth 47 and
45, and occlusalrests on the mesial and distal 47
and distal 45. Retention was obtained in the form of
mechanical, chemical,and combination retention

(Fig.3).

L) o~
Figure3 Adhesive bridgeBA design, B final design
In the second visit, it was conducted prepara-
tion stage which begins with creating a single tidal
direction, namely the vertical direction. Using ata-
pered diamond bur, the preparation with a depth of
0.3-0.5 mmwas started by modifying the proximal
surface to be parallel or at an angle of 6°, proc-
ceeding tothe lingual surface. The preparationis
approximately 1 mm from the gingival margin.
Then, creating aform of resistance inthe proxi-
mal. The preparation extends to the mesiobuccal
anddistobuccal abutment teeth to create a form
of resistance. Proximal resistance can be made
by forming a proximal groove orby making a box.
Toformaproximal wrap around; the prepara-
tionis made extending to a shape of about 180°
ormore in order to allow the metal frame to me-
chanically bondthe abutment teeth. Then forming
an occlusal rest using a round diamond bur,the
occlusal tooth was taken 1.5-2 mmiin the buccoli-
ngualdirection, 1.5-2 mm inthe mesiodistal direc-
tionand with a depth of 1 mm. Shape of this oc-
clusal rest follows the shape of the tooth struct-
urethatruns fromthe marginal ridge to the abut-
ment dental fossa.Occlusal restdesign mechani-
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cally secures the metal frame to the rest teeth du-
ring function. Forming the cervical edgeismade
into a chamfer on the abutment teeth and is lo-
cated supra-gingival (Fig.4).

Figure 4A Forming the proximal wrap around, B form-
ing the occlusal rest

After the preparation was completed, the im-
pression was conducted using a double impres-
sion technique using polyvinyl siloxan impression
material. After bite registration stage, the working
model is sent to the laboratory for the manufact-
ure of metal coping. Onthe inner surface of there-
tentive sleeve is meshed to increase cement re-
tention.

- S

B ( = .
Figure 5A Metal coping, B the pontic of metal coping
lateral view, C occlusal aspect of the metal coping

On the following visit, the trial of metal coping
was conducted to determine the adaptation of co-
ping with preparation andto ensure adequate spa-
ce for porcelain. The metalused as the bridge co-
pingis Ni-Cralloy. The inner surface of the reten-
tive arm was meshed toincrease cementretention.
A sanitary ponticwas chosenfor better self-clean-
ing, mesh on the surface of the flank facing the
teeth, metal wings on teeth 47 and 45, and occlu-
salrests onthe mesial and distal 47 and distal 45.
Thefitof metal coping, occlusion, pontic distance
with the soft tissue underneath were examined.

Priorto the cementationstage, a metal porce-
lainbridge wastested in the mouth to see esthe-
tics, adaptation of the retainer edge, occlusal rest
to the preparation edge, adaptation of the pontic to
the gingiva, point of contact with adjacent teeth
and contact during occlusion and articulation.

Surface of the abutment teeth on the etched
adhesive bridge was cleaned with pumice and pro-
phylactic pasteandthen polished, then dried and
isolated. The application of phosphoric acidonthe
enamel surface for 30 seconds, thenthe teeth are
sprayed with waterto clean the etching material for
10-30 seconds, and dry with air. The primary bon-
ding agent was appliedto the inner surface ofthe
retainer flange and to abutment teeth, the bon-
ding agent was applied and thenirradiated. Then

Muhsin, et al: Modification of adhesive bridge design to improve retention and good cleansing effect

the adhesive was cemented, apply it to the inner
surface of the retainer flange and the abutment
tooth surface. After that, the adhesive bridgewas
attached to the abutmentteethinthe direction of
installation and fixed in place using fingers. Ex-
cesscementwas removed, thenirradiated fromthe
edge ofthe restoration and on the abutment teeth,
rechecking the occlusion and stabilization.

i
Figure 6A Adhesive bridge; A buccal view, B lingual
view, C occlusal view

Controlwas carried out one week after the in-
sertion. An examination of the condition of the tis-
sues around the pontic and abutment teeth was
carried out, as well as the occlusion. Subjective
examination, there were no complaints and the
patient was satisfied with the denture. Objective
examination, there was no gingival inflammation,
no food impaction,and good retention, stabiliza-
tion,and occlusion. Patient was instructed to keep
his oral cavity clean and perform periodic check-
ups (Fig.7).

DISCUSSION

The maingoal of prosthodontic treatment is to
restore the patienttoanormal state and function.
Inthis case, patientwanted a fixed denture so that
his masticatory function could return to normal.
Patient does notwant preparation of healthy tooth
tissue, so an adhesive bridge was chosen.

Adhesive bridge became more popular because
of thereliable resin-metal bond by electrolytic acid
etching ofthe base alloy cast.’2 AsBesimo etal.®
concluded intheir study, the adhesive bridge tech-
nique is currently considered a clinically reliable
treatmentif the design of the tooth preparation pro-
vides results that match mechanical retention, and
ifalloysand bonding agents are selected and used
carefully. Proper mechanical retention of resin re-
tainer bond with enamel micropreparation is es-
sential; however, specific tooth preparation, better
composite luting agents with better bond to metal
and tooth allow a significant reduction in failure.
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To increase retention in this case, the abut-
mentteethwere prepared. Thisis consistent with
several authorsrecommending abutment prepa-
ration.182¢ Most studies have suggested rest seats,
parallel grooves and adjacent parallel teeth so
that the adhesive bridge can be inserted in the
unique and longitudinal axis of the abutment di-
rection. Mechanical retentionis criticalto the suc-
cess of restorativetreatment because it holds the
retention of adhesive bridges in line with the axis
of the rest seat. Flexural/flexibility of the lingual
metal of the proximal teethcauses cement fatigue
and retention loss.?024-28

Rammelsberg et al,**reported the success of
adhesive bridge was notrelated to the anterioror
posterior quadrant, maxillary or mandibular arch,
but statistically related to the abutment prepara-
tion. Abutment preparation was carried out with
1.0mm deep parallel groovesand seat rest. This
study reported 4.0% of failuresin adhesive bridge
with retentive abutment preparation and 63% in
adhesive bridge without tooth preparation.

Another corroborating study was conducted by
Behr et al. reported a 95% long-life span rate for
adhesive bridges after 10 years using a strict pre-
paration protocol.* A 10-year long-life span rate
of 83% was reported in the Samama study for
adhesive bridges replacing 1 or 2 teeth.%”

De Kanter etalfocused on posterior adhesive
bridges and reportedthatthe long-life span rates
were 65% for maxillary prostheses and 40% for
mandibular prostheses. In this study, resin-bond-
ed prostheses usedinthe posterior mandibular re-
gion suffer from a higher risk of failure due to the
heavier posterior occlusal demands.®

Toincreasethe retention strength ofthe adhe-
sive bridges, modificationsweremade to the de-
sign, the area supporting the metal on the lingual
surface was madeas wide as possible, taking into
account the tooth preparation with proper conver-
gence.3The convergence in metal-ceramic crown
should not be exceeded. This is in line with the
study of Sarafianou and Kafandaris'whorepor-
ted that when the convergence was 10-15°, the
retentiondecreased 15.4-17.4%, which isveryim-
portant because total contact area is very small.
An adhesive bridge retainer with 10° of conver-
gence has adequate clinical retention.*”

Appropriate prosthesis design and tooth pre-
paration may emerge as major contributors to cli-
nicalretention. Parallelism between the proximal
surfaces of adjacent teeth and the edentulous
space creates an optimalinsertion path.*-44Groo-
ves placed on the proximal and palatal surfaces

of abutments serve two main functions to define
the path ofinsertion and to provide retention and
resistance to the retainer against dislodgementfor-
ceswhichacts onthe pontic.3 Supragingival pre-
paration, 0.5 mm in enamel, should extend from
the facial line of the lingual angle to near the in-
terproximal contact area of each adjacent tooth.
Occlusal rest and the base of the lingual groove
provide support, preventing movement towards
the gingival aspect, slots or preparation boxesthat
replace existing restorations canbe used to sup-
port the framework. When designed with the me-
sial and distal occlusal self-supporting, the pontic
canrotate along the axis formed by the two rest
seats when occlusal forces act on the occlusalin-
clined plane of the pontic.*° Creating a box with
slight convergence towards the occlusal aspect to
lock the resin cement can improve retention.*?

Palatal plate of retainer is primarily responsi-
ble for the retention of the adhesive bridge. This
designis advantageous in that it has a large area
of enamelto bindthe plate to the abutment teeth.
Werap around 180° prepared encirclement allows
the restoration to withstand lateralloads by enga-
aging the underlying tooth structure.*

Success or failure of the adhesive bridgede-
pends entirely onthe design of each component.
Design of the ponticis determined by function, aes-
thetics, ease of cleaning, patientcomfort and main-
tenance of healthy edentulousridge .34 Large num-
ber of studies have been published on the ideal
pontic design. Designs range from conical pon-
tics thatare placed directly inthe extractionsocket,
to pontics that require large or very small receptor
areas, to hygienic or sanitary pontics, which do not
come into contact with soft tissues at all.>®

In this article, the type of pontic design used
isthe sanitary pontic. Some of the problems that
often occur in abutments are the size and shape of
the pontic which can hinder sanitation, either cla-
ssical or special cleaning methods so that plaque
accumulation can be trapped under the bridge
aroundthe abutment teeth.?® The presence of an
adhesive bridge makes oral hygiene efforts more
difficult, especially for the posterior dental arch. If
the pontic design is not accurate, it will interfere
with proper oral hygiene due to the accumulation
of plaque. A rough surface will facilitate the ac-
cumulation andretentionofdental plaque so that
it is directly related to gingival health.%°

The majority of investigators studying ponticde-
sign assume that inflammation of the lingual mu-
cosa beneath the ponticis caused by the accumu-
lation of plaque on the underlying surface of the
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pontic. Ceramicglaze is believed to be the material
of choice for pontics because of the low level of
plaque accumulation. Podshadley and Stein,how-
ever, refuted this assumption in an independent
study because they found no histologic differen-
cesin softtissue reactions for pontics made of al-
loy, resin, ceramic with or without glaze.® Critical
factors are the degree of polish and smoothnessof
the pontic surface is more important rather than
the pontic material itself.“> There are three con-
cepts related to the design of the occlusal surfa-
ce namely reduction of the occlusal dimension,
another recommends anormalocclusal widthand
the third concludes that the occlusal dimension
has minimal significance.*

Stein also points out that the shape of pontic
andthe patient's oral hygiene measures are the
mostimportantfactorsto consider in the preven-
tion of inflammation. In maintaining soft tissue
health, anumber of authors have advocated the
use of a pontic with a smooth, convex surface
that makes pressure-free contact or minimizes
contact with the ridge in small areas.®®

For these restorations, the pontic must meet
the structural requirements to ensure the mecha-
nical stability of the restoration. Requirements of
pontic designincluding aesthetics, biocompatibi-
lity, function, phonetics, patient comfortand main-
tenance of healthytissue in the edentulous ridge
must be met. Pontics canbe made of cast metal
or a combination of metal and porcelain.*3

The shape of the pontic is chosen according to
the position of the edentulous space, the amount of
bone resorption andthe choice of the operator.In-
adequate communication between dentists and
laboratory technicians often resultsin designs that
do notmatch the edentulous area, which makes
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ABSTRACT

A 1-week-old female infantwith bilateral cleft lip and palate (CLP) was referred to the Department of Prosthodontic,
Hasanuddin University Dental Hospital. The nutrition was managed through a nasogastric tube. The patient was
in primary need of appliance that could support the feeding. Intraoral examinationrevealed bilateral complete CLP
deformity diagnosed as bilateral complete labiognatopalatoschizis. It was performed fabrication of nasolalveolar
molding (NAM) in order to reduce the severity of the initial cleft deformity and to achieve better and more stable re-
sults in CLP infants, in particularly advantageous to lengthen the deficient columella prior to the primary surgical re-
pairofthe lip and nose. Preliminary impression was done atthe firstappointment using custom tray and elastomeric
material. At 2 weeks after birth, a conventional molding plate was fabricated on the maxillary cast. After the NAM
was finished, try in was performed on the patient's mouth and adjustment were done to it edges. It is concluded
that NAM allows an overall improvement in functional activity thus increasing infant’s weight prior to surgery, also
correctthe aesthetics of the nasolabial complex in bilateral cleft conditions while minimizing the extent of the sur-
gery and the overall number of surgical procedures.

Keywords: nasolveolar molding, labiognatopalatoschizis, cleft lip, cleft palate

INTRODUCTION forthe patients, sothis article discussesthe use of

Labiopalatoschisisor cleft lip and palate (CLP),
is acraniofacial congenital disorder caused by dis-
orders of facial development in the embryo. Unifi-
cationfailure of processus maxillarisand process-
us nasalis medialis especially at week 5-7 preg-
nancy will resultin unilateral or bilateral labioschi-
sis. Processus medial nasalis, whichisthe partthat
forms the two segments intermaxillaris, if it fails to
fuse,thereisagap called palatoschisis. Teratoge-
nicenvironmentalfactorsand genetics play a role
in the formation of CLP. Intrauterine exposure to
anticonvulsantscanincreasetheincidence of CLP
up to 10 times. Smoking habit during pregnancy
canincrease the probability. Otherteratogens are
alcohol and retinoid acid.*2

The CLPisacommonbirth defect. Both can af-
fectseveralbody systems and functions, including
eating and drinking, facial development, teething,
ability to speak, and can have social and psycho-
logical impacts on children and parents.®

Babies born with a cleft palate may have dif-
ficulty onfoodintake,even milk. The gap cannotbe
closed tightly, given the presence of incomplete
palatal structures. Discharge from the nose due
to the inability of the palate to separate the nose
fromthe oral cavity, as well as the baby being ea-
sily choking when breastfeeding, often occurs in
infants with a cleft palate defect.®#

Feeding appliances are often required by CLP
patients. Nasoalveolar molding (NAM) is a device

NAMwhich creates aseal betweenthe oraland na-
sal cavities and helps the baby suck milk.

CASE

A7-day-oldinfant patientreferredto the Hospi-
talof Halimah Dg. Sikati Makassar with complaints
of congenital CLP (Fig.1). The patientwantsto be
immediately treated in order to provide food inta-
ke forthe baby. Her parents provided informed con-
sentpriortothe treatment. Nutrition was managed
throughanasogastrictube (NGT). The patientwas
inprimary need ofappliance that could support her
feeding (Fig.2A).

Figure 2A Intraoral examination, B preliminary impression

MANAGEMENT

Anamnesis and objective examinationare per-
formed to confirm the diagnosis of bilateral com-
plete labiognatopalatoschizis. Onfirstappointment,
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Case

preliminary impression was done with elastomer
materialand infantacrylic customtray. Child should
be cryingwhile makingimpression, otherwise it will
be known that airway is blocked. Afterimpress-
ion was fully setit was carefully removed (Fig.2B)
and two casts were made, one for construction of
molding plate and the other for measuring the in-
tra alveolar gap.

Next, the mold is formed on working cast. The
molding plateismade on a plaster model of clear,
hard acrylicmaterialand the edges also cleft area
were fabricated with soft denture material (Fig.3).
Itis tried in the child’s mouth and adjusted so that
there is no acrylic in the cleft area. It is highly po-
lished and smoothened (Fig.4).

After several adjustment, the feeding plate in-
sertedin patient’'s mouth and checked for the adap-
tability by feed the baby with milk (Fig.5). Evalua-
tionwas done also, and the parents were taughtto
remove, clean and insert the appliance.

DISCUSSION

Congenital CLP abnormalities are common.So,
treatment ofthis deformity become a global health
problem. Difficulty sucking milk often occurs when
feeding or drinking in infants with CLP.In order for
the babytosuckwell, muscle coordinationis need-
ed intraoral, which is difficult for people with CLP.3

Figure 3 Design of the obturator

ol "
rtion of the obturator

Fi'gure 4 Inse
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Coordination oftheintraoral muscles is neces-
saryforsucking success, whichcanbe challenging
in children with CLP. It is difficult to breastfeed a
childwith a cleft palate. Theinfantis unable to pro-
duce suction due to the opening in the palate.*®
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It is concluded that while limiting the extent of
surgery and the overall number of surgical treat-
ments. The PNAM providesforanoverallimprove-
ment in the aesthetics of the nasolabial complex
in both unilateral and bilateral cleft situations.
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ABSTRACT

Prosthetic rehabilitation of a partially edentulous patient can be established by using wide range of treatment opti-
ons.Magnetic attachmentretained denture has always been considered beneficial for the patient, because itis gi-
ving a more esthetic and functional outlook to the denture. The following case report discusses removable partial
denture with no clasps showing by using magnetic attachment retained, thus increase esthetics. A 60-year-old male
patientcameto Department of Prosthodontics, Airlangga University, for his esthetic problems and chewing inability.
Intraoral examination revealed teeth 14,13,12,11, 21, 22, 23, 24, 28, and 46 remained at lower jaw.He never had
adenture and needed to make anew one. Clinical and radiographic examination alongwith the preliminary impress-
ionweretaken. Teeth preparation andimpression for magnet keeper,then cementation of magnet keeper on teeth
12 and 24. Functionalimpression for upperand lower jaw with individual tray. Denture delivery and one week after
followed by insertion of magnet EX 600 inthe denture. It was concluded that magnetic attachmentretained partial

denture could enhance the natural looking for the patient because it has no clasps showing.
Keyword: Magnetic retained, removable partial denture, overdenture

INTRODUCTION

The estheticimpact of tooth loss can be highly
significantand may be more of a concern to a pa-
tient than loss of function. Restoring facial esthe-
tics in a manner that maintains an appropriate ap-
pearance canbeachallenge and is a major factor
in restoration and maintenance decisions made
for various prosthetic treatments.!

Tooth loss consequences consist of anatomi-
callyreducedridge volume and physical anatomic
tools formasticationalsothe oral capacity for neuro-
muscular functions to manipulate food. Therefore
a denture may help increase their natural feeling
of chewing. Conventional removable partial den-
ture (RPD), teeth orimplant supported overdentur-
es, fixed partial dentures, and implant supported
fixed or partial dentures are the most preffered pros-
thetictreatmentapproach.2However,thetradition-
al retention systems such as metallic clasps, fre-
quently usedinthese conventionalremovable den-
tures, impose lateral forces on remaining abut-
ments,increase abrasive wear, and cause unaes-
thetic appearance.®

Famous statement of Devan® dictum, It is es-
sentialtoretainthatis present originally in oral ca-
vitythanto replace whatislostdue to any reason”.
Overdentures coveroneormoreteethordentalim-
plants, restoringthe entire dentition. They help pre-
serve naturalteeth orrootsthatare oftenindicated
for extraction because of periodontal tissue loss.
Maintaining these teeth or roots enables a delay
in alveolar bone resorption and preserves perio-
dontal proprioception and masticating efficiency.®
Overdenture is a better option as compared to a

removable completedenture prosthesis. Study by
Renner et al. said that 50% of the roots used as
overdenture abutments remained immobile even
after 4 years.®

Magnetic attachments provide no vertical resi-
liencywhile decreasing horizontal stresstransmiss-
iontoabutment.” Magnetused inthis studyis MAG-
FITEX.Magfitutilizes a stainless steel casing her-
metically sealed by microlaser welding to ensure
excellentcorrosionresistance. All Magfitmagnetic
attachmentsare closedfieldinordertoensure that
the magnetic field leakage at the gingival margin
is substantially below the accepted US Safety Stan-
dardof0,02T. The surface of the keeper is coated
with Cr-rich layerto protectitfrom oxidation during
the casting process. Magfit DX attachments have
ellipsoidal outer lip with an anti-rotation feature to
ensure firm fixation in the denture base.®

Thefollowing case report discusses removable
partial denture with no clasps showing by using
magnetic attachment retained.

CASE
A 60-year-old male patient cameto Department
of Prosthodontics, Teaching Hospital of Dental Fa-
culty, Airlangga University for his esthetic problems
andchewinginability. Intraoralexamination reveal-
edteeth15,14,12,11,21,22, 23, 24, 28 remained
atupper jaw. At lower jaw only tooth 46 remained
with mobility grade 2 (Fig.1).

DOI: 10.46934/ijp.v4il1.171


mailto:muhsin21001@mail.unpad.ac.id

Indonesian Journal of Prosthodontics June 2023; 4(1): 36-39

Case

The clinical and radiographic examination re-
vealed that in the upper arch, the remaining teeth
at upper jaw had fractures, caries, and periodon-
tal tissue loss, and tooth 46 had mobility grade 2.
With the remaining teeth that cannot be used as
abutmentsforfixed prosthetictreatment,itwas de-
cidedthat overdenture could be the choice of treat-
ment.ltwas decidedto perform a magnet-retained
partial overdenture for maxillary arch and bare-root
complete overdenture for mandibular arch.

MANAGEMENT

Clinical andradiographic examination alongwith
the preliminary impression usingirreversible hydro-
colloid (alginate) were taken on the first visit. The
next visit was to extract teeth 13, 14, 28 and root
canaltreatmentforteeth 12, 24, 36; composite fil-
lingforteeth22,23. Teeth color matchedwith Vita-
pan shade guide.

Impression of study cast of upper arch is taken
with polyvinylsiloxane (PVS) for preparation of ma-
king temporary crown. Teeth 11, 21 being prep-
ped for single crown. After the preparation of the
abutments, the impression was made by using a
PVS elastomericimpression material (regulerbody)
with putty/wash one stepimpressiontechnique. Di-
rect temporization made with Bis-acrylic compo-
site,thentemporary single crown inserted (Fig.2).

Figure 2A Preparaton for single crown 11,21, B impression
of crown preparation.

Abutmentteeth12,24,36 were endodontically
treated. The teethwere cutdowntogumlevel (equi-
gingival) and post space preparation for teeth 12,
24 was done upto 2/3rds ofthe length of the canal
with gatesgliddendrill and. In order to preventthe
movementofthe post in the postspace, anantiro-
tational notchwas placed. Chamfer marginof L mm
was made. To support the impression material in
the post space, a toothpick was placedinthe post
space.Lentospiralwasusedto coat the inner sur-
face of the teeth by PVS light body. A pick up im-
pressionwas made with putty. Post space prepa-
ration was done for teeth 12, 24 and tooth prepa-
parationto receive metal coping was done for 36.
Impression sent to dentallaboratory for fabricating
magnet cast keeper and metal coping (Fig.2).

Afterfabricatingthe posts, they weretriedin the
patients mouth and verified for fit. The prepared
post space was thoroughly washed with distilled

Flgure 3A, B Magnet cast keeper abutmentllmpressmn C
impression of lower ridge abutment for metal coping

water and dried thoroughly with endodontic aspira-
tor and absorbent paper points. The castingwas
cemented using luting glass iononomer cement.

Denture was then fabricated by conventional
material and methods. Preliminary impression of
maxillary and mandibular arches were made using
impressioncompoundirreversible hydrocoloidand
cast poured in dental plaster (Fig.3). Acrylic cus-
tom tray with wax spacer was fabricated. An ad-
ditional wax spacer to the dimension of denture
magnet, about 3x2 mm was placed over the root
face on preliminary cast. Final impression was
made while putting magnetonthe castkeeperusing
PVSmediumbodied consistency. Master cast was
poured in type IV dental stone and occlusal rims
were made on the denture bases. Jaw relations
were recorded and transferred to a semiadjusta-
ble articulator for arrangement of artificial teeth.
Artificialteethwere mountedandtested in the oral
cavity to check occlusion and esthetic results. The
dentures were manufactured and installed along
with smgle crown of teeth 11, 21 (Flg 4).

Figure 4A Denture |nsert|on intra oraI B patient proflle while
wearing the new denture

Patient was recalled after 1 day, 3 days, and 7
daysforevaluation. Onrecall it was observed that
patient was satisfied with his new dentures and
was able to masticate properly.

After 7 days of denture insertion, denturein 12,
24regionwas scrapedto make space for magnets
and a hole made in the buccal flange adjacent to
keeperslocation. The magnets were positionedon
the keepersinthe mouth. Resin was added to the
scrapedareaandthe mandibular denture waspla-
ced overthe magnetsinmouthunder proper occlu-
sion. Aftertheresinwas set, denture was removed
withthe magnets picked upinthe mandibular den-
ture. Excess resin was trimmed and denture po-
lished. After polishing, the denture was again pla-
cedintra-orally and checked for comfort, occlusion
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and retention. Patient was instructed howtowear
and remove the denture, denture maintenance and
oralhygiene as well.

DISCUSSION

Toothlossleadstodifficulty in masticatory func-
tionandoral capacity for neuromuscular functions
to manipulate food also influences facial appear-
ance and psychological condition.! Treatment of
choiceinthis particular casewas magnet-retained
partial overdenture for maxillary arch and bare-root
complete overdenture for mandibular arch. Re-
maining teeth had fine periodontal and gingival
attachment so it worth to be maintained.® Endo-
donticallytreated retained rootcan support a den-
ture andtransmitmasticatory pressuresto the pe-
riodontal ligamentreceptors. Thisimprovesthe pa-
tient’'s oral perception,alsoto preventboneresorp-
tion.110

Magnets had many advantages, such as ease
of placement, automaticreseating, constant reten-
tionwith many cycles, easy replacement,small size
with strong attractive forces, can be placed within
prosthesis, dissipate lateralfunctionalforces, less
need for parallel abutments, can be used for im-
plant-supported prosthesis, ease of cleaning.!!

Inorderto be anabutmentforcastkeeper,abut-
ments must be prepped almost atthe same height
as surrounding ridge. Magnetic attachments pre-
vent any lateral forces also it had easy applicati-
on.2It hasto be noticed that magnets increase
retention of partial or complete dentures and
overdentures.® it offers adequate retention and
decreases the transmission of excessive forces
to the remaining teeth.141°

Conventional removable partial denture have
led to harm the periodontal tissue, and may
contribute to carious lesion formation, also the
appearance of clasps may interfere patient smile
and resulting in presence of wearing denture.®
Additionally, the magnetic overdentures are more
stable andretentive than conventional partial den-
tures, andtheyare easily removed and seated with-
out the patient having to grapple with clasps and
complex paths of insertion, therebyimproving es-
thetics, function, and comfort.’

Based on denture design of RPD, Shalaet al'®
confirmed statistically significant difference (P=
0,008) patient’s success of RPDs with attach-
mentcomparedwith RPDs with claps which agree
with Owall,*°that considering patient’s satisfaction
were better whenused combination with fixed par-
tial dentures retained withattachment (93,8%) com-
pared with RPDs retained with claps (58,7%). Simi-

Tika Rahardjo & Harry Laksono: Esthetic removable partial denture

lar results reported that the presence of anterior
teethinan RPD could influence patient’s satisfac-
tion.2°

Magnet usedin this study is MAGFIT magnetic
attachments developed by Aichi Steel Corporation
for the Toyota Group, which claimed to have the
strongest retentionwith an ultra-compact size, no
corrosion due to Aichi Steel's precision micro-la-
serweldingtechnology enablesaperfecthermetic
seal of the stainless steel outer casing which pro-
tectsthe magnetfrom corrosioninthe oral environ-
ment, and new magnetic materials technology.?

There are few types of magfit; Magfit DX and
MAGFIT EX, these are cast coping type magnet.
MAGFIT DX seriesis suitable especially formolars
where vertical space is limited. It has a thin disk-
type designwith improved wear resistance. Theel-
lipsoidal outer lip of the magnetic assembly pre-
vents rotation to ensure firmfixation to the denture
base.Itis 30% shorterthanthe EXseriesbutwider
in diameter. Durability has been enhanced by in-
creasingthe hardness ofthe magnetcasing. MAG-
FITEXhasa"sandwichtype" structure with attrac-
tive forces ranging 400-600 gf, whichis compara-
ble to the spring method. MAGFIT EX600W is re-
commended forcases withregular space require-
ments. MAGFIT EX400W issuitablefor caseswith
minimal space conditions as well as cases requi-
ring lower retention. MAGFIT EXis in rectangular
shape,so itis prone to use in long or oval shaped
retained root surface.?MAGFIT EX600W is cho-
sen for this case because the dimensions (3,8 x
2,8 mm) suitable for root surface of teeth 12, 24.

After magnet insersion, patient was recalled to
observe and evaluate denture. Patient was satis-
fiedwith appearance of hisnew dentures and was
abletomasticate properly. Therewere no mucosal
inflammation. Dentureis better inretention and sta-
bility. The patientwas instructedto controlintraoral
hygiene by regularly brush abutmentteethwithfluo-
ride toothpaste because clean and healthy perio-
dontal is what makes any treatment especially
overdenturesuccessful.*2Denturealso hadto clean
regularly with baby toothbrush that has really soft
bristlesand liquid soaptwice a day. Denture-wea-
ring habit patientmustfollow is to remove denture
atbedtime and putinto liquid denture cleanser.22
Almost 40% of patients no longer use their RPD
within 5 years because of factors such as socio-
demographics, pain, and esthetics. Timely recall
and maintenance are required for success.? Pa-
tients are advised to control every 6 months so
prosthodontic treatment can be optimal.?®

It is concluded that regarding quality of dentu-
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res, patientsaregenerally satisfied more with RPD
with attachment based on level of aesthetics, re-
tention, and chewing ability, because they prefer
notto showthe anteriorlabial clasps of RPD. Mag-
net-retained partial overdenture may be preferred
in the rehabilitation of partial edentulous patients
to the conventional removable dentures, because

oftheiradvantages such asbetter aesthetic, reten-
tion, stability, stable occlusion, and chewing func-
tionduetothe conservation of proprioceptionfeed-
back. Also,the rate ofthe residual ridge resorption
was decreased because of the transfer of com-
pressive forces into the tensile forces by the pe-
riodontal ligament and better stress distribution.
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ABSTRACT

One type of denture cleaning is effervescent tablet. Brown algae effervescent granules (Sargassumsp) havebeen
demonstratedas denture cleansers butithas notbeen provenwhether these materials affectthe surface roughness
of acrylic resins. This research analyzes the effect of effervescent Sargassum sp and alkaline peroxide as a soak-
ing agent on the surface roughness of acrylic resin plates. This laboratory experimental study with 27 samples of
acrylic resin plates divided into three groups; A was immersed in effervescent granules, B was immersed in alka-
line peroxide, and C was immersed in aquadest. Immersionwas carried out for 15 minutes per day and lasted for 4
consecutive days; everyday each solution was replaced with a new one. Measurement of surface roughness and
hardness of samples using Confocal Laser Scan Microscopy. Wilcoxon's test on the alkaline peroxide group showed
a p-value of 0.008 (p<0.05) indicating a significant difference in surface roughness values before and after immer-
sion. Paired t-testin the algae and aquadest groups showed p>0.05 which means that there is no significant diffe-
rence in surface roughness values before and after immersion. It was concluded that Sargassum sp effervescent

granule solution does not affect the surface roughness of the acrylic plate.
Keywords: surface roughness, Sargassum sp, effervescent

INTRODUCTION

The mostcommonly used denture base materi-
al is heat cured poly/methyl methacrylate acrylic
resin. Acrylic resin is used because this material
is non-toxic, non-irritating, insoluble in oral fluids,
good esthetics,easy to manipulate, easyto repair
and small dimensional changes. In addition to its
beneficial properties, acrylic resin has disadvant-
ages,namelythe presence ofresidualmonomers,
is porous, absorbs water, and is less resistant to
abrasion.tWater absorption by heat cured acrylic
resin (HCAR) occurs by diffusion of water molecu-
les into and spread between acrylic resin macro-
molecules so that the macromolecules separate.
This is what can cause the surface roughness of
theacrylicresinmaterialwhich slowly overacertain
period of time can penetrate the PMMA massand
occupy a position between the polymer chains so
thatthe disturbed polymer chains are forcedto se-
parate. This absorption affects the physical proper-
ties of acrylic resin.?

Surfaceisaboundarythatseparatesasolid ob-
jectandits surroundings. Surface roughnessisthe
irregularity ofthe surface texture, which generally
includesthe irregularities caused by treatmentdu-
ring the production process. The surface roughness
ofdenture plates, especially acrylic plates, needs
tobe considered. Therough surface ofthe denture
plate facilitates the accumulation of plaque and food
debris, therebyincreasingthe Candidaalbicans co-
lony which can cause denture stomatitis.®

Acrylic as a denture plate must have a smooth

surface and minimum surface roughnessbecause
it can affect the health of the oral cavity tissue.*Cli-
nically, the denture plate surface roughnessthres-
hold value is 0.2 m.® Surface roughness occurs on
the HCAR plate, due to continuous use of the den-
ture, causing some reactionstothetissue because
the mucosa underthe denture willremainforalong
time. Therough surface ofthe denture plate makes
it easier for plague and food residue to build up so
that it affects the level of oral hygiene of the patient
and makesit difficult to maintain oral hygiene due
to the continuous accumulation of plaque.®’

Surfaceroughness in dentures can be a place
forcolonization of microorganisms that can injure
oral tissues. Accumulation of food debris on den-
turesbased onacrylicresinthatisnot cleaned can
cause halitosis and adversely affect the health of
oraltissues, it can also increase the number of mi-
croorganismsinthe oral cavity such as the C.albi-
cans.2?C.albicansis opportunisticand canbecome
pathogenic ifthe surrounding environment allows
thisfungusto multiply so that it can cause disturb-
ance.!°

Denture cleaning can be done by mechanical
using a toothbrush and ultrasonic, and chemical
techniques byimmersingthe dentureinadisinfec-
tionsolution suchasalkaline peroxide, alkaline hy-
pochlorite, chlorhexidine, sodium hypochlorite, en-
zymesand herbs. Chemicalcleaning of acrylicresin
dentures is more effective than mechanical me-
thods, so cleaning agentsthat have bactericidaland
fungicidal properties are needed, areeasyto use,
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and are compatible with all denture materials.!

Along with developing of science, the use and
utilization of herbal ingredients in Indonesia has
progressed very rapidly. Herbal disinfectants are
used by the community as an alternative of den-
ture cleansers,inaddition to the basic ingredients
for denture cleaning in the form of chemicals that
aredevelopinginthe market. The effectiveness of
disinfectants from herbs has been widely studied
and proven to prevent the growth of microorgan-
isms found on denture plates.!?

The governmenthas announcedthe use of me-
dicines derived from nature or herbs that can be
obtained from cocoa pods (Theobroma cacao I).
Cocoapodsarethe largestwaste produced by co-
coa farmers and cultivators. Cocoa pods contain
many bioactive components that can be used as
dentaltherapyingredients. Cocoapod extract with
aconcentration of 0.25% can inhibit the growth of
Streptococcus mutans, while a concentration of
6.25% can inhibit the growth of C.albicans.'*1°

Utama, et al stated that there was a significant
effectbetween solventtemperaturesat5-10°C, 20-
25°Cand 25-31°C denture cleanser effervescent
granules of cocoapod extract(Theobromacacaol)
on the growth of S.mutans and C.albicans. The
mostinfluentialtemperature in inhibiting the growth
of S.mutans and C.albicans is 20-25°C.%®

Sargassum sp. brown algae is also one of the
herbal ingredients that have antifungal and anti-
bacterial properties so that it can be managed as
adenturecleaningagent.In Choudhury'sresearch,
it was tested methanol extracts that of the three
classes of seaweed, Chlorophyta (green algae),
Phaeophyta (brown algae), Rhodophyta (red al-
gae), Phaeophyta (brown algae) species had the
highest antibacterial activity.!’

Rosdiana cited by Afdila, shows that efferves-
cent is considered more convenient to use as a
cleaning agentcomparedto other preparations be-
cause it does not require large containers for sto-
rage, are more economical, easier to use, and the
size and dosage are accurately measured. ' Effer-
vescent preparations can also be given to elderly
people with decreased mobility.°

Oneofthe herbalingredientsthathasbeen pro-
ventoinhibitthe growth of S.mutansand C.albicans
isbrownalgae. Brown algae containing active com-
poundsincluding flavonoids, alkaloids, saponins,
phenols and triterpenoids have been shown to be
able to inhibit the growth of S.mutans and C.albi-
cansonactrylic plates withaconcentration of 2.5%
as cited in Utama and Ikhriyani's research on the
effectiveness of effervescentgranulesfromalgae

dechlorophyllization. Chocolate (Sargassum poly-
cystum) ininhibitingthe growth of S.mutansand C.
albicans on acrylic resin plates.?° Another herbal
ingredient that has been proven is Sargassum ili-
cifolium or brown algae which is one of the genus
Sargassumwhich belongstothe class phaeophy-
ceae. S.ilicifolium contains Mg, Na, Fe, tannin, iod-
ine and phenols have potential as antimicrobial
agents. The active compound as antifungal from
Sargassumseaweedistannin.2tUtama and Tete-
leptain 2017, that one species of brown algae, S.
polysyctum which contains active compounds in-
cluding flavonoid, alkaloid, saponin, phenol and
triterpenoid has been shown to be able to inhibit
the growth of S.mutans and C.albicans on acrylic
plates with a concentration of 2.5%.2

Effervescentisusedas a cleanser, peroxide is
provided in powder and tablet form. Materials con-
taining alkaline compounds, detergents, sodium
perborate and powder. Whenthis materialis mixed
withwater, the sodium peroxide perborate decom-
posesreleasing oxygen. The cleaningis aresult of
the oxidizing ability of the peroxide decomposition
and of the effervescent reaction to produce oxygen.
Itcan effectively remove organic deposits and Kill
microorganisms. Alkali peroxide is asafe, effective
method of denture cleaning and sterilization, par-
ticularly among geriatric patients.?

Confocallaser scan microscopy (CLSM)isa3D
surface roughness tester that serves to measure
the roughness of a surface with standard or mea-
suring properties of Ra, RZ, Rg, Rmax with an ins-
trumentaccuracy of0.02 m. The goal is to assess
surfaceroughnessusingalaserindicatorasasen-
sortocheckthe profile of the surface of the test ob-
ject. Thistool produces agraphandvaluesand 3D
images that can be viewed from various sides of
the surface.?

Basedon previousresearch, brownalgae effer-
vescentgranules effectivelyinhibitthe formation of
S.mutansandC.albicanscolonieson acrylic resin
plates, this indicates the potential of effervescent
granulestobe analternative to dentures. Therefore,
theresearcherswanted to find out more aboutthe
effect of 2.5% brown algae effervescent on the
surface roughness of acrylic plate because it has
an important role in the use of dentures.

METHODS

Thesamples of HCARwere 27 plateswithasize
of 10x65x3.3 mm for 3 treatment groups. Group |,
solution of 2.5% sargassum effervescent granule
extract, group Il alkaline peroxide solution or so-
dium perborate,and group lll aguadest. Thisacrylic
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resinsample was immersed in 2 mL of solution for
each treatment group for 15 minutes/day at 24C.
After 15 minutes,itwasremoved and then washed
with distilled water and dried on tissue paper and
storedinacontainerto measure the surface rough-
ness of the acrylic resin plate. All of the treatment
groupswere carried outfor4 consecutive daysand
each solution was replaced with a new solution
everyday.

The samples were first measured using a sur-
faceroughnesstesterbeforeimmersiontoseethe
roughness value before immersion. Afterimmers-
ion, thefinal surface roughnessismeasured using
asurfaceroughnesstesterby 1)the sampleis pla-
ced on aflat surface, and the operator placed the
stylus at the point that has been made after im-
mersion onthe surface ofthe sample; 2) the toolis
activated, the stylus movesalong astraightline ho-
rizontally 8 mm long and back again; 3) measure-
mentswere made threetimes on each sample,then
theywere averaged as the final surface roughness
value. Thisresearch conducted with ethical clear-
ance no.UH 17120404.

RESULT

It was obtained data as shows in Table 1. The
comparison between the mean values theresults
of the comparison of the three roughness groups
shows ap-value morethan0.05,whichmeans that
there is no significant difference (Table 2).

Table 1 The mean and SD of the calculation of the surface
roughness of HCAR for each group before and after immersion

Rudeness Before After

Alkaline Peroxide 0.0184+0.0019 0.0403+0.033
Algae 0.0170+0.0025 0.0164+0.022
Aguadest 0.0177+0.0028 0.0174+0.003

Table 2 Comparison of roughness between groups before
treatment

Alkaline peroxide Algae Aquadest

Alkaline Peroxide 0.223* 0.507*
Algae 0.569*
*LSD Test

Table 3 Comparison of roughness between groups after treat-
ment

Fitri Endang, et al: Effect of Sargassum Sp effervescent on surface roughness of acrylic resin

ide and aquadest and alkaline peroxide showed a
value of p<0.05 whichmeansthat there is a signi-
ficant difference in the roughness between algae
and alkaline peroxide and aquadest and alkaline
peroxide (Table 3).

Table 4. The difference in the mean and SD of the calculation
of the surface roughness of HCAR before and after
immersion

Rudeness Before After p value

Alkaline Peroxide 0.0184 +0.0019 0.0403+0.033 0.008*
Algae 0.0170 £ 0.0025 0.0164 +£0.022 0.285
Aquadest 0.0177 £ 0.0028 0.0174 +0.003 0.447

Alkaline peroxide Algae  Aquadest
Alkaline Peroxide 0.000* 0.000*
Algae 0.452*

* Mann Whitney test

Comparisonofthe roughness values of the al-
kaline peroxide, algae and aquadest groups after
treatment, obtained from algae with aquadest using
the MannWhitneytest, p-value>0.05(0.452) which
meansthatthereis no significant difference in the
roughnessvalue ofthe algae and aquadestgroups.
While the comparison of algae and alkaline perox-

*p-value < 0.05 Wilcoxon & paired t test

The Wilcoxontestinthe alkaline peroxide group
showed a p-value 0of 0.008 (p<0.05), which means
that there was a significant difference in surface
roughnessvalues before and after immersion. Al-
gae andaquadestgroupswere analyzed by paired
t-test showing p>0.05 (0.285 and 0.447) which
meansthatthere is no significant difference in sur-
faceroughnessvalues before and afterimmersion
in the algae and aquadest-immersed groups (Ta-
ble 4 and Fig.1).

[
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Figure 1 Histogram graph of the mean and SD of surface
roughness of HCAR before and after immersion with alkaline
peroxide, algae and aquadest.
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DISCUSSION

Onroughness examination, table 1 shows the
average surface roughness value of acrylic resin
foreach group before and afterimmersion, indica-
ting a change in the alkaline peroxide, algae, and
aguadest groups as the control group. This is be-
cause aquadestis purewaterwiththe assumption
thatitonly contains H.O molecules without the ad-
dition of otherionicelementsand does not contain
active substances that can accelerate the break-
ingof HCAR polymer chains. Aquadest has a low-
ereffecton the surface roughness of HCAR com-
paredtoimmersion using alkaline peroxide.2> Table
2 is a comparison of roughness between groups
beforetreatment, where the table shows an insig-
nificant difference with p-value > 0.05.

Table 3shows the roughness comparison bet-
ween groups after treatment (immersion) where it
can be seen that the comparison between the al-

DOI: 10.46934/ijp.v4il1.172



Indonesian Journal of Prosthodontics June 2023; 4(1): 40-44

43

Research

kaline peroxide group andthe algae group and the
alkaline peroxide group and the aquadest group
shows asignificantcomparison value with p-value
<0.05 where the roughness value in the polyden
group is higher compared to other groups. Thisis
also confirmed in table 4 which is the result of the
comparison of the average surface roughness of
acrylicresinbefore and afterleaching (soaking) for
eachgroup, where the alkaline peroxide group be-
fore and after treatment showed a significant dif-
ference with the p-value<0.05while the algae and
aquadestgroups did not show a significant differ-
ence. These results are in line with research con-
ducted by Puspitasariwhich statesthat alkaline pe-
roxide causesanincreaseinthe surfaceroughness
value of acrylic resin compared to 75% celery ex-
tract. This is because the chemical reaction of al-
kaline peroxide which dissolvesinwater produces
sodium perborate and will break down into hydro-
gen peroxide, where this reactionwill produce oxy-
genbubbles (nascent oxygen) which provide me-
chanical action to remove the biofilm layer from
the acrylic resin surface.?®

The results of this study are also supported by
the statement of Jagger and Harrison cit Malheiros
etalwhich states that oxygenbubblesreleased du-
ring this reaction can cause an increase in surfa-
ceroughness. The oxidationreactionthatreleases
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ABSTRACT

Surgical obturator is a maxillofacial prosthesis used in post-hemimaxillectomy patients to close defects and main-
tain the integrity of components presentsinthe oral and nasal cavities due to sinonasal cancer. Maxillary defects in
maxillofacial patients willlead to stomatognathic disordersand loss of confidence. Prosthetic rehabilitation is an im-
portant procedure in palate reconstruction after sinonasal cancer surgery,include forms of treatment carried outin
multidisciplinary cooperation withthe ear,nose and throat, surgical oncology, oralsurgery, and prosthodontics. This
article provides information on post-hemimaxillectomy patient management with a surgical obturator. A 65-year-old
female patientcame to the prosthodontist of Gusti Hasan Aman Banjarmasin Dental and Oral Hospital, on referral
from the Banjarmasin Alert Surgery Special Hospital with a diagnosis of sinonasal cancer with hemimaxillectomy
and palate reconstruction. Before the operation, impression is carried out first on the maxillary area using algi-
nate. The obturator shapeis created by optimizing the retention of the remaining anatomical structures, creating de-
signs on the model, creating clasp retention using wire 0.8, processing with acrylic, followed by postoperative obtu-

rator insertion. It is concluded that surgical obturator can be used as post hemimaxillectomy rehabilitation.
Keywords: hemi-maxillectomy, sinonasal cancer, surgical obturator

INTRODUCTION
Sinonasal cancer or sinonasal malignanttumor
isamalignancythatoccursinthe area of the nasal
cavity and paranasal.: The overall incidence of si-
nonasal cancer in the United States is 0.556 ca-
sesper 100,000 inhabitants per year with a male-
to-female ratio of 1.8:1. The most common histolo-
gyissquamouscell carcinoma (51.6%)andadeno-
carcinoma(12.6%), while the most common prima-
ry places are the nasal cavity (43.9%) and maxil-
lary sinuses (35.9%).2 The incidence of sinonasal
carcinoma in Indonesia based on research at the
ENT Department of FKUI Cipto Mangunkusumo
Hospitalfound 10-15% sinonasal malignancy from
all ENT malignant tumors.® According to Barnes,
factorsthat cantriggeractas sinonasal cancerare
exposure to wood dust, nickel, other metal mate-
rials, and smoking.* Other studies have also said
that smoking and being in an environment with ci-
garette smoke have been established as risk fac-
tors for sinonasal cancer.® Symptoms that can be
experienced by patients with sinonasal cancer in-
clude nasalobstruction, facial pain, persistent rhi-
norrhea (runny nose), or epistaxis (nosebleeds).
The symptoms of sinonasal cancer are not speci-
fic,and cannotbe distinguished from the symptoms
ofbenignsinonasal diseases, so sometimesthe pa-
tients have had an advanced state.®
The American Joint Committee on Cancer (AJCC)
classificationisused in Indonesiatodetermine the

stage assessed from tumors, nodules, and meta-
stases (TNM) andis dividedintostages|, I1,1ll,1Va,
andIVb.” Optimal care managementis determined
through a multidisciplinary approach, whichinvol-
vesear,nose,andthroat specialists,oncology spe-
cialists, prosthodontics specialists, oral surgeons,
and other professionals.® The principle of mana-
gement of sinonasal carcinoma is surgery in the
formofamaxillectomy asthe main option followed
by radiotherapy and or chemotherapy.® Surgeryin
patients with sinonasal can cause defects in the
palate area which will have an impact on the nor-
mal functioning of the oral cavity such as speech
disorders, mastication, and swallowing so that re-
habilitation treatment is needed.®

Prosthodontic rehabilitation uses maxillofacial
prostheses called surgical obturators as a follow-
up to post-surgery.°Surgical obturators are pros-
thesesusedto close palatal defects after a maxil-
lectomy, restore masticatory functionandimprove
speech.!! Surgical obturators can be used in pa-
tients with intact teeth, total edentulous or partially
edentulous.'?3

CASE

A65-year-oldfemale patient came to the Pros-
thodontics of RSGM Gusti Hasan Aman Banjar-
masin, on a referral from an ear, nose, and throat
specialist at RSKB Siaga Banjarmasin to make a
surgical obturator that will be installed after surge-
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ry.Fromthe anamnesis, itisknown thatthe patient
is diagnosed with sinonasal cancer in the palate
area and surgery will be performed. An extraoral
objective examination shows a convex profile of
the patient'sface, thereis swelling of the maxillary
(Fig.1A), while intraorally the teeth left only teeth
23 and 26 (Fig.1B). Based on the panoramic ra-
diographic supporting examination,abnormalities
were seeninthe maxillary area to the patient's na-
sal cavity areaaswellasdental impactions 14 and
28 (Fig.2). The patientmust be surgically performed
immediately and plan for rehabilitation due to pa-
late defectsthatwill be caused after surgery later.

WN
Figure 1A Patient's profile, B intraoral condition (Source:
own documentation)

Figure 2 Panoramic radiographic (Source: own documenta-
tion)

MANAGEMENT

For the rehabilitation of this patient, a plan is
madeto makeasurgical obturator to coverthe pa-
late defectduetosurgery. Before surgery, impres-
sion is done using stock trays with alginate mate-
rial on the upper jaw and then filled with a type IV
stone cast (Fig.3A) as a working model. The im-
pression is done carefully because the condition
of the palate area is very soft, using a 50 mL sy-
ringe to assist in anatomical printing. Because of
the patient's conditionthatonly leftteeth23and 26,
retention was made in the form of adam clasp on
tooth 26,and aCclaspontooth 23 using wrought-
wire.Then a night obturator modelwas made that
covered the entire surface of the printed product
to the limit of the movable and immobile mucosa.
Surgical obturators with nights are sentto the den-
tal lab for acrylic processing (Fig.3B). The obtura-
tor is made using acrylic resin material, after the
processing is completed, finishing, and polishing
(Fig.4).

Debby Saputera, et al: Surgical obturator of upper jaw post hemi-maxillectomy sinonasal cancer

Aftersurgery, adefectwas obtained on the du-
rumpalate, the obturator that had been made be-
foreinstallation was soakedfirstwitha0.2% chlor-
hexidine gluconate solution. Still, underthe influen-
ce of general anesthesia, the operating area was
cleaned with sterile gauze, and conduct an intra-
oralexaminationfirst. The defectarea ofthe palate
has beengiven sterile gauze with0.2% chlorhexi-
dine gluconate. Inserter surgical obturator to the
patient to seethe edge boundary and retention of
the obturator. It is necessary to be careful of def-
ectsinthe maxillaoftheformer operation (Fig.5A).

After 1x24 hours of surgery, the first control is
carriedout tofind out whether the surgical obtura-
tor is still retentive or not, whether there are no in-
juries to the wings of the surgical obturator, and
whether defects in the palate are still well closed.
Cleaning of obturators and soft tissues of the oral
cavity using sterile gauze with 0.2% chlorhexidine
gluconate material. The patient is asked to per-
formrepeated swallowing movements so thatthe
patientcan adapttothe obturator. The second con-
trolwas carried out 3days after thefirstcontrol (Fig.
5B), there was food debris attached around the
wing ofthe surgical obturator,andthe defect in the
palate was still well closed even though from the
patient's description there was fluid entering the
nasal cavity and the fluid came out ofthe nose.In
the second control, the swellingonthe face has be-
gunto decrease. Thethird control was carried out
3days after the second control, therewasstillfood
debris attached around the wing of the surgical ob-
turator,and the patient had not dared to clean the
surgical obturator himself (Fig.6) and was subse-
guently evaluated after one month; the resultsof the
examination showed that the patient could swal-
lowfood well,and could also speak well compared
towhennotwearingan obturator. After checkingthe
obturator andthere are no problems, the patient is

Figure 3A Working model, B surgical obturator using acrylic
(Source: own documentation

i B E

£ i g
Figuke4F|n|s ed and polished surgical obturator viewed from
the outer and inner surfaces (Source: own documentation)
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FLigLir 5A Piostsurgerywith a surgical obturator, B third con-
trol (Source: own documentation)

Figure 6 Fourth control (Source: own documentation)

taught to install and remove the obturator and
teaches how to clean the obturator and the soft
tissues of the oral cavity.

DISCUSSION

Defects of the maxillary are caused by surgical
treatment of benign or malignant neoplasms, co-
ngenital malformations,and trauma. The size and
location of the defect affectthe degree of damage
and difficulty in prosthetic rehabilitation. Lack of
support, retention, and stability are common pro-
blems of prosthodontic treatment for patients who
have undergone a maxillectomy.!?

Maxillectomy is an action in the maxilla that
causes defects in the face and oral cavity in the
form of damage and deformation to the face and
oral function. Maxillary reconstruction is the reha-
bilitation of the treatment of maxillary defects af-
ter asurgical procedure involving the loss of part
or all of the maxilla.** Prosthodontic rehabilitation
of acquired defects on the upper jaw can be or-
ganizedintothree stages of treatment. For each
step, a different type of obturator is made.*®In
this case, the post-maxillectomy defect is closed
with a surgical obturator made of acrylic resin to
preventthe entry of food into the respiratory tract.1®
The main purpose of surgical obturator is to main-
tain the remaining teeth and tissues and to pro-
vide comfort, function, and aesthetic to patient.’

This type oftool is made from molds obtained

REFERENCES

beforethe day of operation and inserted atthe end
of the maxillary resection action. The many bene-
fits of using a surgical obturator include providing
a stable matrix for surgical packing, being able to
form a barrier between the oral cavity and the
wound during initialhealing, and allowing the pa-
tient to speak and swallow more effectively.28The
main difficulties that occur after resection may
have a psychological impact on the patient that
can be reducedbythe presence of a surgical ob-
turator. For this case, a surgical obturator is im-
mediately made before surgery and inserted on
the day of surgeryimmediately after maxillary re-
section. No teeth were added and retention was
obtained from the remaining teeth.*®

In surgical obturators, education to maintain
oral hygiene is very important to supportthe heal-
ing process and postoperative tissue regenera-
tion and avoid local infections that can hinder the
healing process. Ultimately the prosthesis for
maxillofacial defects has a significant impact on
the patient's quality of life when returning to the
social environment.** The quality of life of patients
with maxillary defects can obviously be improved
by the provision of well-designed obturators. Pros-
thetic obturators can restore mastication, ingest-
ion, aesthetics in particular the middle of the face,
resonance, and speech. Patients with maxillofaci-
al defects undergoing rehabilitation can continue
their social habits as usual.?°

Itis concluded that surgery in sinonasal cancer
involving the maxillary area and nasal cavity of-
ten causes defects in the area that disruption of
the normal functioning of the patient's oral cavity
such as chewing, swallowing, and talking so that
rehabilitation is needed for the patient's condition.
A surgical obturator as a post-hemimaxillectomy
rehabilitationtreatmenthas been shown to close
defects in the maxilla and restore speech funct-
ion, chewing, and swallowing in patients.
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ABSTRACT

To describe the use of surgical obturators and definitive obturators in post-hemimaxillectomy. Palatal tumour pa-
tients who have undergone hemimaxillectomy surgical came tothe Department of Prosthodontics for the examina-
tion. Clinical examination revealed a large lesion on the left palate and involved his teeth. Two types of obturators
were made,they were surgical and definitive obturators. Obturator has been used for four months and was helpful
inrestoring swallowing, mastication, speech, and aesthetic functions. Itis concluded that the use of an obturator can
help patients in swallowing, masticating, and speaking, as well as helping to restore aesthetic function.
Keywords: definitive obturator, hemimaxillectomy, palatal tumor, surgical obturator.

INTRODUCTION

One of the cancer treatments in the oral cavity
isasurgical processtoremovelesionsinthetissue.
This removal is performed partially or completely
on a jaw.! The surgery can involve both soft and
hard tissue.?Removal of this tissue will result in a
defectthatwill affectthe integrity of the oral cavity.
Inaddition, these defects canalso affect aesthetic
andanotherfunction.t Aestheticdisorders cansig-
nificantly affectthe patient's psychological and so-
cial condition.® Various functions that experience
these disorders can be treated with obturators. An
obturator is a device that can help to support soft
tissue after surgery. In addition, the obturator can
improve the patient's psychological condition, which
can make the patient more confident. The obtura-
toralsohas artificialteeth that canreplace the func-
tion of teeth thathave beenlost due to removal of
tumorlesions. Thesefunctionsinclude speech,mas-
tication, aesthetic, and psychological functions.!

The obturator is created to maintain the lining
between the nasopharynxand oropharynx. Thisis
donesothatthe food eatendoes not enter the res-
piratory tract. In addition, the use ofan obturatorin
this condition can also provide sufficientpressurein
the oral cavity to facilitate swallowing.>The use of
surgicalobturatorsis dividedinto sometypes based
onthetime ofuse, namely immediate, delayed, in-
terim, and definitive. Animmediate surgical obtura-
rator is placedimmediately after surgery orremoval
of atumor mass. Delayed surgical obturators are
placed 7-10 days after surgery. Interim surgical ob-
turatoris placed 4-6 weeks after surgery. Definitive
surgical obturatorsare placed 4-6 months after sur-
gery.* In this case report, we will discuss the two
types of obturators, they are immediate surgical
obturators and definitive surgical obturators.

CASE
A53-year-oldfemale patientcametothe Dental

Hospital of Hasanuddin University upon areferral
froman ENT specialist. The patientwas plannedto
undergo surgicalremoval ofthe left upper jaw due
to the presence of a tumor. The patient needed a
surgical obturator prosthesis after removal of the
tumor for her oral cavity. On clinical examination,
there was enlargement with hard palpation of the
lefthard palate with involvement of teeth 21 to 27.
In addition, there were cariesin 18,12,38, 37 and
rootremnantsinl17,16,26,27,and 36 (Fig.1). The
patient willundergo hemimaxillectomy surgery in
the area. Onthe panoramicradiograph, a radiopa-
gue mass extends overthe right hard palate (Fig.2).

Figure 2 Panoramic radiography.

MANAGEMENT
At the first visit, clinical photographs ofthe oral
cavity were taken. Then an initial impression was
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also performed using irreversible hydrocolloid ma-
terial to obtain a diagnostic model for the maxilla
and mandible. After a multidisciplinary discussion
was conducted with the ENT specialist to deter-
minethe extentofthe maxillary retrieval plan. The
results of the discussion were then simulated on
the study model (Fig.3).

Figure 5 Surgical obturator insertion immediately after hemi-
maxillectomy.

After being simulatedin the diagnostic model, a
surgical obturatorwas created for the patient. The
surgical obturatorwas made of heat cured acrylic,
accompanied by atrtificial teeth and clasps. All of
the abutmentteeth were gripped with the half Jack-
sontype (Fig.4). The clasps were placedon 18, 15,
11,and 28. Atthetime ofinsertion, the clasp adapt-
ation ofeachtoothwas checked,aswell as the po-
sition of the obturator base in contact with the tis-
sue (Fig.5).

Afterthe surgical obturatorwasinserted,imme-
diately after the surgery was completed, the patient
was instructed to come for a follow-up the next
day. At this first control, the patient showed vital
signs within normal limits. General condition im-
proved. Blood pressurewas 120/80 mmHg. The pa-
tientwas able to sitand walk. In addition,the patient

Yusalvi Rifai, et al: The surgical and definitive obturator after hemimaxillectomy of the palate

was able todrinkwiththe obturator attached to the
jaw. Obturator was in a good condition; retention,
stabilization, and occlusion were also good (Fig.6).
The patient did not complain of any disturbances
whenusingthe obturator. The patientwasthenins-
tructed to use the obturator throughout the day,
and to remove it at bedtime at night. The obtura-
toralsoneedstobe cleaned by brushingunder run-
ning water.

- ,
Figure 8 Three months after insertion.

Control was carried out again on the 7" post-
insertion day. The patient's clinical condition was
getting better. The patient did not complain of inter-
terference withthe use ofthe obturator. The patient
was able to eat and talk well. The obturatorwasin
a good condition (Fig.7), but it was necessary to
reduce the buccalflangeto adjustthe healing ofthe
softtissue around the defect. The patientwasthen
instructed to keep cleaning his obturator, and to
keep usingthe obturator for the timesdescribedin
the first control.

Subsequent control was performed 3 months
afterinsertion. On clinical examination, the visible
tissue healing is getting better. There was still hy-
peremiainthe palatal mucosa (Fig.8). The patient
hasbecome more comfortableinusing the obtura-
torfor eatingandtalking activities. However,abuc-
cal flange still compressed the mucosal area. So,
the buccalflange wasreducedtoadjusttothe heal-
ingmucosal tissue. Patientswere stillinstructedto
usetheir obturator at predetermined times and to
clean the obturator as explained in the previous
controls. The patientwasthen referred to oral sur-
geonforremoval ofthe remaining roots 17 and 16
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in preparation for a definitive obturator.
Subsequentcontrols were performed 4 months
afterinsertion. At this meeting, the post-extraction
sockets 17 and 16 were examined, as well as the
surgical healing area that was in contact with the
obturator (Fig.9). Then anatomicalimpressionwas
carried out for the making of anindividualimpres-
sion tray (lIT), border molding and physiological

e e

Figure 9 Anatomical impression, 4 months éf@ surgery.

Figure 10 Individual impression tray after border moulding
and secondary impression.

Figure 11 Metal frames try-in. '

At the next meeting, a metal frame try-in was
performed for a definitive obturator in the maxilla
and a removable partial denture for the mandible
(Figure 11). The obturator used is a hollow bulb
type obturator. One week later, a dental try-in
was performed, then at the next meeting a
definitive obturator was inserted (Figure 12).
Then, definitive obturator control was performed
1 week after insertion.

DISCUSSION

Rehabilitative treatment such as obturators in
post-maxillary surgery patients is a challenge for
dentists. The determination ofthe choice of its use
must be based on clinical examination,as well as
further examination such as radiographs.®Inaddi-
tion, it is necessary to build a discussion with oral
surgeons,inordertoachieve the besttreatmentre-
sults. The making of this obturator requiresthefor-
mation of aboundary betweenthe nasal cavity and

i

Flgure12 Definitive obturator insertion.

the oral cavity. This device mustbe ableto assistin
improving oralfunctions, especially mastication.5”
Loss of some tissue can change the function of
surrounding structures, such as speech, breath-
ing, swallowing, and aesthetic disturbances.®

The obturator used by the patient must close
the surgical defect. Thisis done for the purpose of
mastication and to protect the area of the defect
that is undergoing healing, so that it can assist in
the healing process. Obturators can also be used
toreduce postoperative bleeding, as well as to re-
construct the contours of the palatal area of the
defect. This prosthesis alsoimproves speechfunc-
tion, aesthetics, swallowing, andthe patient's psy-
chological condition, by increasing their self-con-
fidences.

Obturators have various types based on their
shape or use. In a case report made by Vivek et
al in 2017, an obturator with a thermoplastic ma-
terial was used. The patient is a 73-year-old wo-
manwho recently underwent a maxillectomy due
to necrotizing ulcerative gingivitis.® In 2019, Uma
Maheswarialso made an obturator for her 64-year-
old male patient. The patient had recently under-
gone maxillectomy surgery. The obturator made is
a hollow antral bulb type.° This type is similar to
the type of obturator used in this case report. Hol-
loworempty space formed in the obturator in this
typeis considered to reduce weight and increase
the retention of the obturator.*

The choice ofthetype of obturator canbe made
basedonits stability.22Hoshiai usesamovable ob-
turator which consists of a ball attachment on the
metal base and a socket on the obturator which
actsasastressreliever. A palatal obturator made
of acrylic was made by Eucheolfor a patient who
recently underwenttumor resection in the area of
the nasal cavity involvingthe hard and soft palate.*3
According to Lee et al,**thistype of obturator can
help shapethe underlyingsofttissue. In a case re-
portmade by Mamoru,safemale patientwith diag-
nosis of squamous cell carcinoma of the maxillary
sinus can be rehabilitated with a movable obtura-
tor. This patienthad recently undergone maxillec-
tomy surgery, and the use of this type of obtura-
torwas considered to provide good stability.'° Ac-
cording to Mohit et al, in order to obtain better re-
tention, and to provide ease of evaluation, the use
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of a better obturator was used connected with Itis concluded that the use of an obturator can
headgear and face bow as one alternative that assistpatientin swallowing, mastication, andspeak-
can be done.® ing, as well as helping restore aesthetic function.
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ABSTRACT

Loss of the molar on both sides can interfere with the important process of mastication and affect the shape of the
face, thatis greatly interferes mastication process. Therefore, dentures must be replaced immediately. A 63-years-
old female complained about her dentures because they feel loose and uncomfortable. The patient lost teeth 16-
11,21-27,34,35,46,and47. The jaw lost its occlusal support. Loss of the posterior teeth on both sides of the man-
dible condition; the teeth with a strong grip are the indication to make a removable denture with precision attach-
ments. The treatmentis aremovable denture with an upper and lower metal frame with a retention ball attachment.
First, fiber posts were installed on teeth 45, which have been endodontically treated. Then, teeth 34, 35, 44, and
45 were prepared, and a crown was made with a ball attachment handle as male part onthe posterior part of the
porcelain fused to metal. It is concluded that the patient is satisfied with her new denture, feels more comforta-
ble chewing, and the appearance was much better than before.

Keywords: edentulous, occlusal stop, precision attachment, intraradicular post

INTRODUCTION

Dentures must distribute occlusion pressure
evenly onall mucosa and teeth to reduce move-
ment when the denture is functioning properly, the
condition is called cross arch stability. The use of
metal frames as major and minor connectors can

strength to the tooth (Fig.2). Then, teeth 34,35,44,
45 were crown-preparation for precision attach-
ment (Fig.3).

MANAGEMENT
Double impression technique was made with

light body of polyvinyl siloxane. The models were
sentto the dental laboratory to make metal coping
forteeth 34, 35, 45, and 46.

minimize the movement of the denture because of
its rigid nature so as to create cross arch stabili-
ity 2 Precision attachmentis a special type of direct
retainer used inthe manufacture of removable par-
tial dentures (RPD).2

The advantages of precision attachment partial
dentures over conventional metal frame RPD are
aesthetic because they do not have wire retention
components and are not susceptibleto caries.tPre-
cision attachments provide better vertical support,
better tissue stimulation and lower stress distribu-
tion to abutments than conventional denture.3 This
paperis aimedto describe a case of bilateral free
end edentulous that is rehabilitated with precision
attachment and intraradicular post.

CASE

A 63-years-old female came to Department of
Prosthodontic Universitas Gadjah Mada complain-
ed about her denture were no longer comfortable
to use and felt painful when she used to eat, the
lower jaw had many missing teeth so that the pa-
tient has difficulty chewing food. Case history re-
vealed that she uses the denture for 2 years and
now some of other teeth is missing so the old den-
ture is not retentive anymore (Fig.1).

The right second premolar has been performed
root canal treatmentbefore. So, a fiber post must
be attached to the tooth to increase retention and

Faly =N

Figure 1 Profile of the patient.

Figure 3 Crown preparation
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Fig 4. Dental impression, Figure 5 Work model impression

Next step is try in the precision attachment, the
metal frame for the upper and lower jaw and
check the inclination of the anterior teeth.
Because the pasient lost all of the anterior
teeht, we have to measure the porportion of the
teeth and the face with MMR (mandibula maxila
relationship) first. This step is important
because patient feel that the older denture
inclination is incorrect and make her difficult to
close the lips.

Try in metal coping into the teeth and check the
retention was done to evaluate the retention,
stabilization and occlusion as well as space
between of metal coping and antagonist teeth.
The second impression is carried out with the
metal coping placed in the teeth. And then send
it back to laboratorium for make a metal frame
denture.

. ) V.
Figure 7 Try in presicion attachment denture

Check the retention, stabilisation, occlusion,
aesthetics of the teeth and phonetics.
Retention, the denture does not come off when
installed. Stabilization, the denture remains
stable when functional movements are carried

REFFERENCES

out. Occlusion, the overall arrangement of the
teeth must be harmonious during occlusion.
Aesthetics, the color of porcelain fused to metal
teeth have same color withn the remain teeth.
Phonetics, pronounce the letters p, b, t, s, d, f,
V clearly and without interference.

After that, we cemented the precision
attachment denture to the abutment teeth with
luting cement (GIC type 1). Then educate the
patient about her denture such as :

How to use and to how to remove denture

How to maintain dentures. There are two ways.
Mechanical way: gently brushed under running
water and Chemical method: with denture
cleanser.

Remove the dentures at bedtime and cleaning
them before they are stored in a clean place
(no need to soak in water when storing).

DISCUSSION

In this case, the Direct retainer used is a
precision attachment in 34,35,44,45 teeth. The
type of precision is an extracoral type because
it can avoid excessive tooth preparation.

The type of hook that we use in this case is a
ball-type extracoronal. The type of attachment
requires consideration of several basic
principles, such as crown-root ratio, the type of
coping, the available vertical space, the number
of abutments, the amount of bone support
available, the location of abutment teeth, the
cost and long-term care.* The RPD with an
extraoronal ball link can be done without having
to reduce many teeth so as to reduce the
possibility of teeth becoming non-vital.
Otherwise, it can provide good retention and
aesthetics.>’

It is concluded that precision attachment RPD
can be used to improve retention, stabilization
and aesthetics. This type of denture can also
be used in some conditions where there are
non-parallel abutment teeth and bilateral free
end case.
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ABSTRACT

A48-year-old female patient was referred to the Department of Prosthodontic, Hasanuddin University Dental Hospi-
tal, Makassar with complaints of difficulty chewing food due to partial tooth loss. The patienthad used adenture on
the lowerjaw butitwas loose soshe wanted to make a denture on both jaws without using wires so as not to disturb
the aesthetics. Intra-oral examination, the upper jaw was left with nine teeth with gingival recession and the lower
jawwas totally edentulous. Ahybrid denture that could supportthe patient's aesthetics and a conventional complete
denture in the lower jaw were fabricated. Initially, a preliminary mold and study model were made, then temporary
vertical dimensions were determined followed by recording the relationship of the maxilla and mandible using the
two dots method, and mounted on an articulator. Preprosthetic treatment included scaling, endodontic treatment.
Preparation ofteeth 13,14, 24, and 25 for porcelain-fusedto metal. It is concluded that precision attachment in den-
tistry is the functional mechanical part of a removable partial denture. The use of precision-attached dentures has
simplified and strengthened the retention, function and aesthetic aspects when compared to conventional remova-

ble partial dentures.

Keywords: maxillary partial denture, extracoronal precision attachment, patient comfort

INTRODUCTION

Free-endremovable partial denture isa common
case. Rehabilitation of such cases is a challenge
because they are contraindicated for fixed dent-
ures. The fabricationofa RPD requires a retainer,
whichis a clasp for immediate retention. The pre-
sence of a clasp may not meet aesthetic require-
ments, especially if it is located in the anterior re-
gion.}?

Precisionattachments are sometimes referred
toasthelinkbetweenfixed and RPD because they
combine features that are common to both types
of construction. Attachments are defined as mecha-
nical devices for fixation, retention, and stabiliza-
tion of prostheses. Precision attachments are two
pre-fabricated metal components made toforman
articulated joint. The first component ormatrix is a
metalrest-sitor keyway, whichis positioned within
the normal clinical contour of the cast restoration
placed on the attachment or the second compo-
ponent the patrix, which is attached to the RPD.?

Due to their versatility, precision attachments
have many advantages. Despite this, these attach-
ments were generally neglectedin the past, due to
their high cost and lack of understanding of their
application. As society has become more aware
over the past decade,a dental surgeon who is fa-
miliar with precision attachmentswillbe ableto ex-
pand his or her treatment options.*

Aprecision attachmentapplianceinahybridden-
ture has a similar basis to aclasp, withthe compo-
nents of occlusal rest, bracing arm, and retentive
arm, which are small interlocking devices to con-

nectthe denturetothe abutmentteeth providingre-
tention, stability, comfort,andimproved aesthetics,
aswellasthe biomechanical benefit of having the
ability to distribute load on the abutment teeth to
maintain healthy periodontal tissue.®

Hybrid prostheses may be indicated when the
denture is still unable to replace all damaged tis-
suesoasto restore the patient's aesthetics. Ahy-
brid prosthesisis adenture that hasfixed parts and
someremovable parts using precisionhookreten-
tion. The advantages of using a hybrid prosthesis
can be made limited to the space of the denture,
thereisnoneedforahookarmonthe labial or buc-
calpartofthetooth,itcanlastalongtime with good
oral hygiene.®

Indications for hybrid prostheses with precision
hooks, including aesthetics, pressure redistribution,
minimization of trauma to soft tissues, control of
chewingload androtationalforces, misaligned abut-
ment teeth, future treatment efforts, retention.®
Contraindicationsfor hybrid prostheses with preci-
sion hooks are clinical short crowns. Teeth have
high enough crowns because precision hooked
components can effectively compensate for the
leverage exerted on the crown.’

This article discusses the fabrication of a pre-
cision hooked metal framework or hybrid denture.

CASE

A48-year-old female patientwasreferredtothe
Department of Prosthodontics, Hasanuddin Univer-
sity Dental Hospital, Makassar with complaints of
having difficulty chewingfood due to partial loss of
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teethinthe upperjawand allteethinthe lower jaw.
The patient had used a denture on the lower jaw
but the denture felt loose. The patient wanted to
have dentures made on both jaws without using
wires so as not to disturb the aesthetics (Fig.1).

Extraoral examination showed no loss of facial
height. Temporomandibular joint movement was
normal. Intra-oral examination showed a partially
edentulous upper jaw where there were nine re-
mainingteethwithgingival recession and a totally
edentulous lower jaw (Fig.2).

Thetreatmentplanwas a partial denture with an
attached metal framework or hybrid denture that
could supportthe patient's aestheticanda conven-
tional complete denture on the mandible.

Figure 2 Intra oral photography

MANAGEMENT

After the examination, apreliminary cast of the
maxilla and mandible was made with irreversible
hydrocolloid; then cast with dental stone to obtain
aplastermodel. Determination ofthetentative ver-
ticaldimensionfollowed by arecord of the maxillo-
mandibular relationship was then mounted on an
articulator.

Preprosthetic treatment was performed inclu-
ding periodontaltreatment namely scaling inupper
jaw, endodontictreatment of teeth 13, 14,24, and
25.Then, preparation of those teeth for the manu-
facture of PFM split crowns. Impression of abut-
mentswas performed using atwo-step technique
with polyvinyl siloxane (PVS) and the mold is pour-
ed with dental stone and processed in the labo-
ratory. Next, tryon metal and female coping, mold-
ing and tooth color selection (Fig.3). Try-in split
crown and metal frame (Fig.4).

Individualtray was made forthe lower jaw, bor-
dermolding was performed, and secondary mold-
ing was performed using polyvinyl siloxane.

Nur Inriany, et al: Precision attachments for partial edentulous rehabilitation as an option

Figure 4 Try-in split crown and metal frame

Beading and boxing were performed to make
casts that had been secondary molded and pro-
cessedinthe laboratory. The two-pointmethod was
usedto determine the maxillomandibular relation
and vertical dimension measurements. Arrange-
ment of artificial teeth and try-in in the mouth, fol-
lowed by acrylic packing and finishing, followed by
denture insertion (Fig.5).

Thefirstcontrolwas carried outon 24 hours post
insertion. The second controlwas carried outthree
days after the first control (Fig.6).

Figure 14 Follow up stage

DISCUSSION

Toothlossisaserious problem often cause pro-
blems with mastication, phonetics and aesthetic.
Useof RPD to replace missing teeth is often lack-
ing satisfy the patient from the functional and es-
thetics.>25Inthe case offree-ended dentures, which
the manufacture of fixed dentures is contraindica-
cations,anotheroptionisto combinetypes of RPD
in combine with precision attachment.®

In general, a precision link can be classified as
intracoronal or extracoronal attachment. The intra-
coronal attachment is hooks that lie withinthe con-
tour of the crown of the tooth, while the extracoro-
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nal type can be all or part of the hook that is out-
sidethe crown. The reason for using extracoronal
type is good dental crown too small to accommo-
date all attachment parts or tooth pulpis too large
so that it can be disturbed by the connection that
all lies in the crown.®

According to Preiskel, precision relationships
areclassified into four main groups, namely 1) re-
lation intracoronal. This type oflinkis usually used
to connect the units of the denture fixed, holding
restorationwith removable denturefree-tippedwith
distal extension; 2) hook extracoronal. This attach-
ment provides stability and retention for RPD with
extension distal.®> Different types of extracoronal
hooks (extracoronal attachments), including Conex
attachment, Scott attachment,Dalbo extra coronal
attachments, and the checkaattachment system. 10

Differencesin extracoronal precision attachment
onlyliesinthe materialand size and the position of
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ABSTRACT

Geriatric patients have limitations such as lack of communication, finance, and limited visit time. Therefore, fabrica-
ted ocular prosthesis is preferred. On the other hand, fabricated ocular prosthesis have disadvantage of not being
abletofitcompletely inthe eye socket. To overcome this problem, the patients need an appropriate prosthesis to in-
crease their quality of life. A 75-year-old male patient, came to RSGM UGM Prof. Soedomo, using fabricated ocular
prosthesis, complained that his ocular prosthesisloose and there was discoloration. Clinicalexamination, there were
no abnormalitiesinthe eye socket. Thetreatment planwas making customized ocular prosthesis using acrylic resin.
The treatmentprocedure comprisesimpressing the eye by using individual tray; making the model of wax sclera
followed by trying onthe wax sclera patternto the patienteye socket and continuing the acrylic resin process of scle-
ra followed by trying to the eye socket, and then determining the location and iris diameter to draw the iris and
pupil. The final process is by inserting the ocular prosthesis to the patient eye socket. One week afterinsertion, the
patient felt comfortable and had no complaints. Ocular prosthesis helps to improve the patient’s quality of life.

Keywords: customized ocular prosthesis, rehabilitation, geriatric

INTRODUCTION

Theeyesare very important organs for seeing
andfacial expressions.! The eye consists of seve-
ral parts, suchasthe sclera, pupil, iris, limbus, colla-
rate, and eye muscles?. The loss of eyeballs may
leadto problemsinfunction, psychology, and aes-
thetics. Loss or absence of the eyeballs can be
caused by acongenitalabnormality ortrauma that
requires surgicalintervention.®Replacementofthe
missing eyeballs may be necessarytoimprove phy-
sicaland psychological healingfor the patient and
to increase social acceptance.!

Rehabilitation due to loss of an eyeball can be
dividedintotwotypes, namely orbitalimplants and
ocular prosthesis.?Ocular prosthesis was divided
into two categories, namely fabricated and custom-
ized ocular prosthesis. The advantage of fabricated
ocular prosthesisisthat they are minimally manu-
factured because they do not require any manu-
facturing steps in the laboratory.? Fabricated eye
prosthesis come in three sizes and three iris co-
lours. Thedisadvantage of this eye prosthesisis dis-
comfort and infection due to the difference in size
betweenthe eyeballandits socket, whichresultsin
a water sac that becomes a breeding ground for
bacteria. Other disadvantageis thatthe mismatch-
ed iris colour causes aesthetic problems.?

The purpose of this article is to describe the
rehabilitation treatment with a customized ocular
prosthesis.

CASE
A75-year-old male patientcametoRSGMUGM
Prof.Soedomousing afabricated ocular prosthesis.

The patient's historywas a trafficaccident 30 years
ago. The patienthadto undergo enucleation surge-
ry. The patientcomplainedthathis prosthesis was
loose and had become discoloured.

On objective examination, the eye socket was
normal, therewas noirritation, and therewas noin-
fection. The eyelid muscles were still in good con-
dition, sothe patient could open and close the eye-
lid. The eye socketwas deep enoughtoallowforre-
tention of the eye prosthesis (Fig.1A). Thefirstvisit
was for anamnesis, objective examination, and to
take a photo of the patient's profile. The diagnosis
was of loss of the left bulbus oculi due to trauma.
Thetreatmentplanwasto make a customized ocu-
lar prosthesis with acrylic resin.

Iy

B, /

Figure 1A Pre-treatment, B study model impression

MANAGEMENT

For individual tray fabrication, the patient was
askedtoclosehiseyes. Afterwards anirreversible
hydrocolloid impression material was poured a-
roundthe eye (Fig.1B). Thenthe castwasfilled with
dental stones (Fig.2A). The hardened stone was
used asa working model to make individual trays
using a self-curing acrylic resin.
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Figure 2A Study model, B functional impression

The impression procedure

Alightbody polyvinyl siloxane impression ma-
terialwas injectedintothe eye socket, to which an
individualtray was attached. The patient was ins-
tructedtomove hiseyeto the right and then to the
left,thenup and down, andfinally,in a circular mo-
tionto obtain afunctional impression of the defect
(Fig.2B). After the material was set, the impressi-
on was removed from the socket and it was exa-
mined for completeness or any voids (Fig.3A).
Boxing oftheimpressionwas done, and was pour-
edinthree partstogetasplit cast by using type llI
dental stone (Fig.3B).

Figure 3A Functional impression, B work model

The wax sclera try-in

Awax patternwas fabricated by allowing molten
modelling wax toflowintothe mold (Fig.4A). After-
wards,thewax patternwastriedinthe patient'seye
socket, and the patientwas asked to move his eye
to the left and right to check for comfort, stability,
andretention (Fig.4B). Furthermore, the scleraco-
lour was recorded using photography of the pa-
tient's real eye. The smoothed sclera wax pattern
and scleracolour notes were sent to the laborato-
ry for packing.

Figure 4A Wax pattern sclera, B wax sclera try-in

Theacrylic scleratry-inand determine position
of the iris

The patient was instructed to look straight and
keep all their facial muscles relaxed. The acrylic
sclerawastriedinthe patient’s eye socket,and the
patient was asked to move his eye to the left and
right to check for comfort, stability, and retention.
Afterwards, the iris and the pupil were designed
based onthe othereye using a pencil. The iris dia-
meters usuallyrangefrom10mm,10.5mm, 11 mm,
11.5 mm, and 12 mm.? The iris diameter was de-
signed by directmeasurementusinga sliding cali-
per (Fig.5A). Thenthe acrylic sclera was sent to the
laboratory for iris colouring.

Figure 5A Acrylic sclera try-in, B insertion

Insertion

The prosthesiswasinserted into the eye sock-
ket,anditwas evaluated for aesthetics and patient
comfort. The patient was educated to insert and
remove the prosthesis (Fig.5B).

DISCUSSION

Ocular defects constitute animportant maxillo-
facial deficiencywhichrequires prosthetic replace-
cement.®Afewmethods have beenused,suchas
stock ocular prosthesis, modifying stock ocular
prosthesis, and customized ocular prosthesis.*

A stock ocular prosthesis has disadvantages
suchasacavity gap, whichcanleadtoan accumu-
mulation of tears and mucous secretion, creating
heavinessinthe cavity and resulting inthe dislodge-
ment of the prosthesis from the cavity. Moreover,
the aestheticsare alsocompromised,asthe shades
ofthe scleraandtheiris do notexactly matchthose
of the contralateral eye.*Whereas the customized
ocular prosthesis has advantage in resemblance
ofsize and colour ofthe contralateral eye. This can
help to maintain pressure balance around the eye
socket, thus reduce the incidence of the conjunct-
ival abrasionand ulceration. The customized ocular
prosthesisprovidesmore aestheticresults because
the iris and the sclera are custom fabricated and
painted.
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Theiris painting is one ofthe important steps in
the fabrication of a custom-made ocular prosthe-
sis. Thistechniqueis complex, itincreasesthetreat-
ment time, and it requires artistic skills, which are
necessary in the iris painting. Moreover, the age,
systemic conditions and financial constraints may
limit their use.

Itis concluded that the key of effectively reha-
bilitating geriatric patients with ocular defectsis gi-
ving professional treatmentwith attentive and sen-
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ABSTRACT

Edentulism isan oral health problemthataffects the quality of life because of the loss of equilibrium in the stomato-
gnathic system with impaired mastication. This problem can be more deteriorating in the condition of flat ridges,
which increases the stress distribution in the mucosa under masticatory load. Stress distributions that exceed the
pressure-pain threshold will result in poor masticatory performance, making it critical to choose the ideal occlusal
scheme for suchridge conditions. However,the measurement of stress distribution inthe mucosawithvarious occlu-
sal schemes is challenging forinvivo and invitro testing because of the inability to represent the complex stomato-
tognathic system. Insilico testing using finite element analysis (FEA) can be the solution since the modeling simu-
lation is acquired from CT-scan or digital designs and feasible experimental treatments. This paper discusses the
use of FEA in the measurement of stress distribution in the mucosa, particularly the flat ridges to different occlusal
schemes in complete dentures, and its association with pain.Itis concluded that advantages of FEA in obtaining
accurate modeling and testing flexibility allow the measurement of stress distribution and its association with pain

on flat ridges with different occlusal schemes in complete dentures.
Keywords: edentulism, flat ridge, pressure-pain threshold, stress distribution, finite element analysis

INTRODUCTION

Edentulismis an edentulous state withoutnatural
teeth,*2whichifitoccursasawhole it will be called
asfulledentulism, the conditionwithoutany natural
teeth.? Edentulism is seen as an irreversible con-
ditionand as a final condition of the course of oral
health disease, which shows changes in physical
and health conditions ranging from biomechanical,
phonetic, to aesthetic appearance disorders that
affect quality of life.??

Edentulismis considered as one ofthe most se-
vere oral cavity problems, especially for the elderly,
whichimpacts quality of life and makes this condi-
dition partof a public health problem and affects pri-
mary health services.*’ The Basic Health Rese-
archorRiskesdasin 2018 published by the Minis-
try of Health ofthe Republic of Indonesiashows that
the proportion of patients who lose their teeth and
become edentulous increases with age.>Although
in developed countries the number of edentulous
sufferersis decreasing every year, the oppositeis
happening in developing countries.?® This is be-
cause socioeconomic factors, educational back-
ground, and government policies cause most pa-
tients to feel that tooth extraction and denture in-
sertionisamore favorable treatment option when
compared to the treatments to salvage the tooth
that are more complicated and higher costs. 3811

Complete denture treatment not only serves to
replace the missing tooth, but also includes the
supporting tissues that were lost when the tooth
was extracted, in order to restore the harmonious

function of the stomatognathic system. The impact
oftoothlossinterms ofbiomechanicalaspectshas
its own problems because the loss of supporting
tissue in the form of the periodontal ligament has
animpactonchanges in sensory and mechanical
functions that cannot be replaced by the edentu-
lous ridge.® These differences will affect the pati-
ent's ability to use dentures because of the need
for adaptation to mastication.®

The edentulousridgesthatserve as support for
the denture base have amuch smallersurfacearea
thanthe periodontalligamentin healthy teeth, more-
over,thetolerance threshold and adaptation of the
mucosato accept masticatory loads are notas good
as that of the periodontal ligament.® Additionally,
the movement of the denture during functional or
parafunctionalmovements, can cause painoreven
theresidualridgetoreceive aloadthatcanbe des-
tructive.3This condition causes the patient to limit
the masticatory load by choosingfoodsthat do not
requiretoo much mastication effortsoasnot to ex-
ceed the tolerance of the mucosa under the den-
ture.®

This will be worsenifthe areaofthe edentulous
mucosagets smallerdueto continuousresorption,
asis the case with flat ridges.*? This smaller area
of the edentulous mucosa will be even more sig-
nificantly differentcomparedto the area of the pe-
riodontal ligamentin completely dentate patients,
andastheresult, the masticatory load in flat ridge
patients will be distributed over a much smaller
area.®This matter cancause pain as a form of mu-
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cosal response when receiving excessive pres-
sure,*which canbe managed by reducingthe load
thatwill be received by the ridge and reducing re-
sistance during movement.'*Oneway to achieve
that is by choosing a particular occlusion scheme
suchaslingualized or monoplane, although there
are concerns that these occlusion schemes also
affect the esthetics and the masticatory perfor-
mance.*

Giventhatthe goal of prosthodontictreatmentis
notonlytofocus onreplacing the loststructure, the
denture must also be able to chew foods.*®> The
patient's ability to chew canbe expressedinan as-
sessment of masticatory performance, which is
measured conventionally using the sieving tech-
nique,*1color-changeable chewinggum,t” or odor
intensity test.28However, the assessmentsfocused
onhow effective the patient's ability to chew with-
out any further assessment of why some types of
food could notbe crushed properly,which could be
because the patient was trying to limit mastica-
tionidueto exceedingthe mucosal painthreshold.?

Assessmentof the biomechanical response of
the mucosawhenthe denture functions result in a
complexstructural response, sotobe able to study
howthe biomechanical behavior occurs,a complex
stomatognathic system simulation is also need-
ed.’® The rapid development of digital technology
allows for alternative tests otherthaninvivo andin
vitro, simulation modeling canbe carried out accu-
rately and complex biomechanical behaviorcanbe
carried outrepeatedly withoutany destructive pro-
cess,intheformofinsilicotesting, by finite element
analysis (FEA).**?1The use ofthe FEAtest, espe-
ciallyindentistryrelated to the biomechanical res-
ponse ofthe mucosa in dentures, has been wide-
ly used since 2000, and is growing rapidly.??

This paper aims to discuss the use of FEA in
measuring the stress distribution in the mucosa,
especially the flat ridges associated with pain in
complete dentureswith various occlusal schemes.

LITERATURE STUDIES
Stomatognathic system

The stomatognathic system or masticatory sys-
temisacombination of jointand oral structuresthat
are involved and work togetherin carrying out the
functions of speech, mastication, and swallowing.*
Speechorphoneticfunctionin edentulous patients
willaffectthe patient's ability to communicate which
ultimately plays a role in limitations in socializing
and low self-confidence.®"11.23

Swallowing functionis alsoimpaired in edentu-
lous patientswhere the swallowing process is car-

David Fatola, et al: Use of finite element analysis in pain perception on flat ridges with various

ried outby moving the tongue forward betweenthe
maxillaryand mandibularridgesto create a closed
space. Thetimerequiredfor swallowingincreases
inedentulous patients or in patients with unstable
dentures, and this increases the risk of aspiration
into the laryngeal cavity.?*%

Intermsof mastication, the edentulous state cau-
sesthedigestive processthat occurs in the mouth
to be disturbed, which results in the improper ab-
sorption of nutrients.”%2¢ The edentulous patients
often prefer soft foods, they usually avoid vegeta-
bles or fruits that tend to be harder, which also plays
aroleinincreasingtherisk of obesity, digestive dis-
orders, risk of heart disease, and diabetes.?326

Masticatory components

Masticatory components consist of teeth and
their supporting structures, temporomandibular
joints (TMJ), muscles of mastication, innervation,
tongue, cheeks,andlips.t The masticatoryfunction
ofedentulous patientsis disrupted due to the mis-
sing masticatory components,whichistryingto be
replaced by making dentures. When a tooth is ex-
tracted, the tooth and some ofits supporting struc-
turesare lost (periodontal ligamentand resorption
ofalveolar bone), so the denture will gain support
fromthe underlyingmucosa and residual alveolar
bone.3

Biomechanical of residual ridge support
The periodontalligamentin fully dentate patients
serves as support and positional adjustment for
the teeth and is also responsible for sensory per-
ceptionunderload, which cooperates with recep-
tors from other components of mastication to re-
gulate mandibular movement.® Loss of the perio-
dontal ligament makes a difference in support in
fully dentate patients and fully edentulous patients,
which will depend on mucosal support.®
Mucosal elasticity causes denture instability du-
ring functionaland parafunctional movements, with
mastication and swallowing being the most com-
monactivitiesthattendto occur in a vertical direc-
tion.*However,movementinthe lateral or oblique
direction has the most damaging effect because
it causes displacement of the denture so that the
masticatory load is distributed unevenly over the
entire supporting tissue, with the area receiving
greater stress than the other areas.®?’
Largeloadsthatoccur continuously can cause
damage to the mucosa and underlying alveolar
bone, so denture base needs to be made as wide
as possible and in close contact with the mucosa
sothatthe masticatory load is distributed evenly.®
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Flat ridges

Thesupportofthe edentulousridge willdecrease
whenitgetssmaller due to the resorption process
that occurs progressively.'2 After one year oftooth
extraction, the height of the ridge decreased by 2-
3 mm in the maxilla while in the mandible there
was a reduction of up to 4-5 mm.'? However, this
boneremodeling process will continue buttoales-
ser extent, in the mandible the reduction is about
0.1-0.2 mm per year, whereas in the maxilla it is
four times less.*2 A number of studies also show
thatincreasing age hasanegative correlation with
the heightofthe alveolar ridge.1*%2°thisis thought
to be due to the greater level of bone resorption
so that it cannot be balanced by the level of bone
formation 3031

The consequences of ridge resorption that oc-
cur in fully edentulous patients result in reduced
depthandwidth of the vestibule and sulcus, mus-
cleattachmentclosertothe crest of the ridge, loss
of vertical dimension, reduced lower facial propor-
tions, anterior rotation of the mandible, and visual
appearance to prognathiclooking profile.1>*2This
conditionwilllead to a decrease in the area of the
ridge, based onthe Cawoodand Howell classifica-
tionregarding changesinthe shape ofthe ridge in
edentulous patients, the flat ridge condition is in-
cluded in classification V with inadequate height
and width of the edentulous ridge to support the
prosthesis.®

The areaofthe edentulous mucosainthe maxil-
laranges 42.12-46.54 cm?on average and 23.34-
28.43cm?in the mandible,**butdue to continuous
resorption, this area can be reduced to 22.96 cm?
in the maxilla and 12.25 cm? in the mandible.?
When compared to the area of the periodontal li-
gament in complete dentition, which is 45 cm? in
each jaw, hencethe masticatoryload in completely
edentulous patients will be distributed overamuch
smaller area.?

Mucosal response

The oralmucosa has sufficient physiologicaland
mechanical capacity to notdeform under stress,*
thisisbecause of epithelium and underlying colla-
genfibers.353¢ However, when subjectedto exces-
sive pressure, injuries can occur to both soft and
hardtissues, pain or discomfort, and even further
bone resorption, which will affect masticatory per-
formance when wearing dentures, 3313740

The pressure-painthreshold (PPT) isthe maxi-
mum pressurethatthe mucosa can accept before
feeling pain.** This valueis higher from anterior to
posterior with PPT in maxillary edentulous higher

thaninmandible.“2Thereduced areaofthe edentu-
lous mucosawill cause the masticatory load to be
distributedtoasmallerareaanddecreasethe PPT
value, as the result, pain will appear more easily
when receiving pressure.

Occlusal schemes

The reduced area of the denture support mu-
cosaontheflatridge requires management by re-
ducing the load that will be received by the ridge
and reducing the resistance during movement in
order to prevent pain from occurring.}*One of the
efforts that can be done is to arrange the artificial
teethin certainocclusalschemes otherthan bilate-
ral balanced occlusion, in example lingualized or
monoplane occlusion.443

Thebilateral balanced occlusionuses anatomi-
calelementsto provide amore natural appearance
and good masticatory efficiency. The lingualized
occlusionusesanatomical elementsinthe maxilla
and non-anatomical elements in the mandible so
that the appearance still looks natural in the pre-
molar area. The monoplane occlusion uses non-
anatomical elements as a whole so that lateral
movement reduces stress on the mucosa.*

The differenceinshape ofthese elements helps
in reducing the load that will be transmitted to the
ridge and also minimizesresistance during move-
ment,butthe impactis reduced masticatory efficien-
cy, less aesthetic appearance, and modifications
tothe elementsthatneedtobe made. 445 Thiswill
be more clearly seenifthe chosenocclusal scheme
isamonoplane with all non-anatomical elements.

Masticatory performance

Efforts were made from obtaining the widest
possible base, close adapting dentures with mu-
cosa, toselecting an occlusal scheme as prostho-
dontic efforts to obtain dentures that restore the
balance of the stomatognathic system. The denture
produced is intended to function in mastication,
and this can be assessed by testing masticatory
performance.'®Masticatory performanceis carried
out to measure how small food particles are pro-
duced using standardized test conditions.*

The conventionaltechniquethatis oftenusedis
the comminution method which uses the test food
whichis crushed by mastication, and the resulting
particles are then filtered using a sieving techni-
que,'>orthe use of fuchsine beads and spectropho-
tometry, or silicone cubes with multiple sieves.*In
addition, there is also a mixing ability method that
usesaspecialtestfood in the form of chewing gum
withtwo colors, the patientis asked to chewand ob-
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servethe colorchangeinthe gum,”or with an aro-
ma sensor that uses chewing gum with a special
aroma that will be measured after the completion
of mastication using an odor sensor.*®

Finite element analysis (FEA)

The FEA is a numerical method to get a solu-
tion to a problem accurately with modelling simu-
lations for later analysis.?®2! This method was ori-
ginally developed and usedin engineering to be a
solutionto complex physics and engineering pro-
blems, due to a series of very complicated steps.
The development of FEA allows modelling const-
ructionto be carried out quickly and effectively, thus
playing an important role in the engineering field.2

The use of FEA in the medical field has be-
come atestingtoolthathas developed significant-
ly, especially the use of biomechanical analysis on
livingthings, becauseitis non-invasive and easyto
repeat without the need for duplication.*® Further-
more, the modelling andtreatmentcan befreely de-
finedasdesired, various elements can also be com-
bined, the test process is run in one program, and
theresultingmodelalso hasidentical conditionsto
the original.?®

Developmentsin the field of radiography such
as CT and MRI have made FEA popular in dent-
istry, becauseit can accurately model bone geome-
try,interms of quality, quantity, and shape.*647 The
use of FEA in dentistry, for example the assess-
mentinimplants.4-4° obturator,° restoration,5: perio-
dontal ligament,>?°* and trauma and fracture.>**

DISCUSSION

Resorptionthatoccurs at the edentulous ridge
isaconsequence oftooth extractionandlong-term
use of dentures.3156 A systematic review conducted
by Pham et al®® in a number of studies that mea-
sured the rate of resorption in the posterior man-
dible of patientswearing complete dentures, itwas
found that the average resorption in the posterior
mandibleranged 0.01-2.4 mmperyear. Thisfigure
hasaverylargevariation and is different from that
stated by Laing and Zarb*? stated that this resorp-
tionranged 0.1-0.2mm per year. Thisdifferenceis
thoughtto be due to the factor ofocclusalscheme
used, of which only seven studies used the bilate-
teral balanced occlusion.

A study by Alsaggaf and Fenlon* even found
that patients who wore dentures for more than 5
years experiencedsignificantridge resorptionwhen
compared to the group that did not use dentures.
Thisiscontrarytowhatis stated in Wolf's Law, that
the edentulous crest will atrophy if it is not used.5”

David Fatola, et al: Use of finite element analysis in pain perception on flat ridges with various

Theauthorbelievesthatthere are otherfactorsthat
play arole so that resorption indenture wearersis
more significant, one of whichis the possibility that
the load distributed by the denture is uneven so
that it exceeds the tolerance threshold of the un-
derlying mucosa.

The mandibular rim gets its blood supply from
the periosteal plexus vessels which are suscepti-
ble to disruptionwhen exposedto pressure, which
cantrigger painand discomfort. If this pressure con-
tinues, inflammatory cells will be involved which
causesahydrostatic pressure thatexceedsthe ca-
pillary pressure. Additionally, the supply of nutri-
entswillbe inhibited andresultin further progress-
ive resorption.3

The same thingwas also expressed by Joanne
etal®*intheir experimental study, that when recei-
ving pressure, the connectivetissue underthe epi-
theliumwillexperience changesfirstwith collagen
sloughing, which hasanimpactonreducingtissue
resilience and lowering the PPT value.

Kondo et al** and Tanaka et al,*® in their study
ofthe biomechanical response ofthe mucosaunder
dentures, concluded that paincan occur when the
mucosaunderthe denture receives an unbalanced
load that exceeds the mucosalthreshold, whichifit
continueswill befollowed byaresorption process.

The concept of occlusion is still an interesting
discussionregarding prosthodontic efforts to pro-
duce stable dentures. Bhambhanietal*®intheir sys-
tematic review stated that in the BBO, the deflect-
ive contactof the anatomical elements can cause
the denture to become unstable. The same thing
was also stated in a randomized clinical trial study
conducted by Shiranietal,*°patientswith BBOden-
turestendtoavoid somefoodsthatcause discom-
fortdueto frequent denture instability, althoughin
the assessmentof mastication efficiency therewas
no difference comparedto other occlusalschemes.

The selection ofthe lingualized occlusionis also
aconsideration, especiallyininadequateridge con-
ditionssuch as flat ridge, with consideration of re-
ducing interferences during lateral movementwith
abetter aesthetic appearancethanthe monoplane
occlusion which is said to be an occlusal scheme
thatdoes not provide special benefits.45° Although
accordingtoaninvitro study conducted by Madalli
et al,** monoplane occlusion shows the smallest
pressure distribution whencompared to other oc-
clusal schemes.

Arandomized clinicaltrial study by Sutton et al®?
concluded that the lingualized occlusion was sig-
nificantly superior in reducing mucosal pain when
compared to the monoplane occlusion, whereas

DOI: 10.46934/ijp.v4i1.159



Indonesian Journal of Prosthodontics June 2023; 4(1): 61-68

65

Case

whencomparedwiththe BBO, theresultswere not
significantly different.

Studiesrelated tothe comparison of various oc-
clusalschemesindenture wearers in several stu-
dies,*%%62were carried out based on mastication
efficiency or masticatory performance which were
assessed subjectively by patientswhen using den-
turesandwithout using standardized testfoods. In
addition, the patient's inability to destroy food due
tothe patient'slowresistance,” thiscan be expec-
tedduetotheloadbeingreceivedthatexceedsthe
mucosal tolerance threshold, whichcannotbe de-
tected by assessing the masticatory performance.
Other studies conducted by invitro,5.6384were car-
ried out directly on dentures, but the modeling of
the edentulousridgescould notrepresentthe com-
plex original condition, so it was not adequate to
studythe stressdistributioninthe oral cavity struc-
ture.

Inadditiontoin vivo andin vitro, assessment of

dentures and how the biomechanical response of
the underlyingmucosain silico using FEAhasbeen
carried outsince 2000.27¢571 The simulation model-
ing can be obtained from scanning or digital de-

signing (

Figure 1) then the testing will be run in a spe-
cific program such as ANSYS. The results and
measurements can be observed in the form of
stressdistribution onthe edentulous mucosaunder

the denture which shownin distinctive colors (

Figure 2).

Figure 1 Simulation modeling.5¢
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Figure 2 Stress distribution observation.?”

Takayama et al®® conducted a FEA study on
mandibular dentures using anatomical factors with
aloadof 1 kgf (9.8 N) directed at the anterior, pos-
terior,andbalancing facetsto observe the displace-
ment of the denture. Displacement was observed
to be greatest with the load directed at the balan-
cing facet, indicatingthatthere was premature con-
tactoccurringonthe non-working side. Disadvan-
tagesinthis study were the modeling was carried
out by simplification of the digitally designed for
boththe denture andthegingival mucosa, and the
givenloaddid notrepresent the average mastica-
catory load of denture wearers (50-100 N).”*72

Chowdhary etal”®assessedthe pattern of stress
distribution with FEAonthe mucosaunderthe den-
ture baseusing 33°,20°, and 0° factors. The cross
sectionofthe dentureis made in graphic form and
normalbone contours are obtained from CTresults,
withaload of 50 N. The result is that the 33° factor
showsthe greatest stress, followed by 20° and 0°.
The drawbackinthis study isthe use of 2D FEAtes-
ting so that the resulting stress distribution is only
assessed atacertain point which does not neces-
sarily receive the greatest load when functioning.

Bardo et al ®” compared the stress distribution
with FEAin the use of conventional dentures with
implant-supported overdentures withvarious types
of attachments with a load applied of 100 N to the
incisal surfaces. As aresult,theimplant-supported
overdenturereceived agreater load than conven-
tionaldentures. The drawback of this study is that
the modeling designwas made with simplification
ofthe designand onlyfocused onthe anteriorarea.
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Sadr etal®® compared the stressdistribution with
FEA on mandibular denture with flatridge with and
without soft-liner with a load of 50-80 N. The re-
sults showed that the use of soft-liner showed an
increase in stress of 18.5-30% compared to that
without soft-liner. The idea of adding soft-liner on
the intaglio surface of the denture apparently did
notprovide cushioning effectas expected to redu-
ce the stress received by the underlying mucosa.

Mankani et al % compared how the shape of
the posterior elements with inclinations of 0°, 20°,
and 33° produced different stress distributions in
thetissuesunder complete dentures when subject-
tedto amasticatory load of 100N in the vertical di-
rection. Theresults showthatthe inclination of 20°
and 33°produces a higher stressdistribution value
than0°, while between 20° and 33° there is no sig-
nificant difference. This is estimated because dif-
ferentinclinations willcause changes in the direc-
rection of the load and the greater the inclination,
the wider the contact areawith the antagonist will
decrease. However, this study does notinclude the
oblique load direction variable as arepresentation
of lateral movement, even though this movement
isthe most susceptible to causing disturbances to
denture retention and stabilization.

Zmudzki et al”* conducted a FEA study on the
stressdistribution of dentures with knife edgeswith
aload of 100 N applied in the vertical and oblique
directions. Theresults obtained showthatthe load
distributionwhenreceivingaverticalload reaches
252 kPa with a slight shift, but when receiving an
oblique load this figure reaches upto 3 MPawitha
shiftof 1 mm. The authors comparedtheseresults
withthe assumption ofanaverage PPT of 630 kPa
(300-1500kPa), thus exceedingthe painthreshold
fivefold, and suggested reducing the occlusalload
to30Nalone, whichisinsufficientfor chewing food
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ABSTRACT

Porcelain fused to metal (PFM) restoration is one of the most common restorations for fixed dentures because of
its high strength, durability, biocompatibility, and satisfactory esthetics. The brittle nature of ceramic makes it easily
fractured. Porcelain fracture is the second largest failure after caries. Repairing porcelain directly using composite
resin becomes an option because it is cost-effective and easy to apply. The repair process requires chemical and
mechanical bonding to create a strong resin bond. Hydrofluoric (HF)acid can be used as a surface treatment ma-
terial to achieve good bonding. Concentration and etching time affect the bond strength. However, HF becomes
harmful whenin contact with soft tissues. Strict protocols in its application are observed and prolonged use in the
mouth isavoided. This article reviews the effect of HF as a surface treatment material on bonding strength between
porcelain and composite resin. Knowing the HF bonding strength changes to time and concentration as a surface
treatment material for direct repair. It is concluded that minimizing the contact of HF onsofttissues, applyingHF in
the mouth for a short time without reducing its function to achieve good bonding strength.

Keywords: porcelain fused to metal, surface treatment, hydrofluoric acid

INTRODUCTION in anterior region.* Clinically failure starting from

Porcelain-fused-to-metal (PFM) restorationisa  porcelain fracture caused byimproper coping de-
metal-porcelainrestorationconsistsofametalsub-  sign, poor preparation, technician error, contami-
structure that supportsmechanicallyandchemical- nation, physicaltrauma, or premature occlusion.378
lybonded porcelain veneers.Burning techniqueis Inaddition,factors such as impact, fatigue, occlu-
carried out to obtain chemical components inthe sal load and mismatch between the physical pro-
bond.12Thetype of metal materialthatmostlyused perties of metal and porcelain can produce fract-
is Ni-Cr,* while the most commonly used type of ures of porcelain which are often cohesive.”8The
porcelainis feldsphatic.12The combinationofthese  majority of 65% failures are in the anterior region.
materialsin PFMrestorationsisthemostcommon.  Other failures occurred in the labial for about 6%,
Itisapopular choicefor crown and bridge restora-  27%buccal, 5% incisal,and 8% in the occlusal re-
rationswitha 10-year successrate of about 95%.2 gion. This fracture generally occurs in the maxilla
PFM restoration has also been used extensively (75%), predominantly occursinthelabialsurface.’
for about 50 years to produce improvements in Friedman classifies PFM restoration fractures
function, esthetics and longevity.? In the literature  intothree types, namely static fracture, fracture oc-
reported survival rates of 98% after 5 years, 97% cursinporcelainbuttherestoration remainsintact;
after 10 years,and 85%after 15yearson intraoral cohesivefracture, failure occursinbody porcelain;
use.* However, there are drawbacks to PFM res-  adhesive fracture, failure occurs at the bonding sur-
torationsduetothe brittle nature of porcelainwhich  face between porcelainand metal sothat metalbe-
causes failure of PFM restorations. comes visible. While Haelton etal specifically des-

Failure of PFM restoration generally occurs in  cribedthefracture of PFM restorations as follows;
porcelain for about 2.3-8% and is the second lar-  simple fracture, occurs only in porcelain; mixedfrac-
gestcause of failure after caries.>® This condition ture,occurs in metal and porcelain; complex frac-
isadentalemergency, especiallywhenitislocated ture, where the metal area is widely exposed.>®

— —_— —

metal metal
orcelain orcelain

) - Adhesive
Static {_/j_, ohesive failure
fracture Fracture

Figure 1 Pictorial representation of Friedman's classification for porcelain
fractures; A static fracture, B cohesive fracture, C adhesive fracture.®
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Afracture ofthe porcelain layer or cohesive frac-
turedoes not necessarily mean that the PFM res-
toration hasfailed. However,itbecomesaproblem
whenitoccurs on the front teeth for aesthetic rea-
sons.®In certain situations, replacingthe PFM res-
toration inthe clinicis notasolution to dealing with
thefracture problem. Notonly amatter of time and
cost, therisk of damage to the abutment when re-
moved can occur.Repairing porcelainfracture in-
traorally is another treatment which is easier and
cheaper.® Several porcelain repair techniques in
PFMfractures have beenintroduced, including di-
rect and indirect repair.®1°

LITERATURE STUDIES
Porcelain repair technique

Porcelain repair technique is divided into 2 ty-
pes, namelydirectandindirect.Indirectrepairis car-
riedoutinthe laboratory using porcelain without or
removingthe restorationfirst. Meanwhile,directre-
pairisatechniquethatis carried out directly in the
mouth ondamagedrestorationby applying compo-
site resin.>691 According to Robert, porcelain re-
pair technique is divided into 3, namely rebonding
porcelainfracturetofix restoration; making porce-
lain veneer to reattach them to the porcelain frac-
ture; using composite resinto repair porcelainfrac-
ture.>"12

Theadvantage oftheindirecttechniqueismore
aesthetic because it is made through laboratory
procedure using porcelain material. Disadvantages
of indirect technique require additional time and
cost. Fracture ofthe abutmentand porcelain veneer
canoccurwhenremoval ofaPFMrestorationisre-
quired.®Some ofthe advantages ofthe direct tech-
nique include shortertimerequired, lowercostand
easyto application. While the disadvantages are lo-
wer strength, quality of use and lack of aesthe-
tics. 1113

Thedirectrepair procedure using composite re-
siniscarried outinseveral stage, including the be-
ginning with an examinationof the fracture portion
ofthe PFMrestoration. Isolation ofthe fracture part
usingarubberdam.Formabevel on the porcelain
lain fracture suffix using a low-speed green stone
bur. Apply HF acid to the porcelain surface, rinse
withwater and dry. Application of silane materialon
porcelain surfaces. Thebonding material was ap-
pliedtothe porcelainfracture surface andthenlight
cured. The application of the composite resin res-
torative material usingincremental technique and
lightcuredwith each layer.Finishing and polishing
using a disc bur with conventional method.? The
success of porcelain repair by directtechnique is

clinically determined by the intact bond between
ceramicand composite resin. This complete bond
is achieved by chemical and mechanical bond.
Chemicalbonding is obtained fromthe application
of silane on the porcelain surface, while mechani-
nical bonding is obtained from the surface treat-
ment performed on the porcelain surface.®”%4

Surface treatment

Clinicalapplication of the adhesive method on
porcelainrequires surface treatmentto optimize the
adhesion ofthe composite resintothe porcelain.*
Surfacetreatmenton porcelainis performedtopro-
duce mechanicalretention whichcanincreasethe
bond strength of porcelainrepair fromtheroughen-
edporcelainsurface.**¢This surfaceroughnessre-
sultsinamicromechanical bond between the por-
celainandthe repairmaterial obtained fromthesur-
facetreatment. This makes surface treatment pro-
cedures important in determining the success of
intraoral repair.l” Several surface treatment me-
thods that have been carried out include a) dia-
mond bur. Surface treatment with a diamond bur
createsanirregular sharp surface and micro-cracks
in the ceramic causing stress concentration and
subsequent fracture.'® Roughing with a diamond
bur mustbe carried outusing ahigh speedto avoid
the production of cracks. Cracks in the ceramic
marginsresultfrom low-speed vibration of thehand-
piece. The roughening of the diamond bur should
be combinedwith other surface treatmentmethods
to achieve higher adhesion values.!82° Pameijer
etaland Kussano etal have reported that the sur-
faceroughness of porcelainwith diamondbur alone
resultsinloweradhesionvalue than the other sur-
face treatment method.?°
b) air abrasion. Surface treatment with the use of
abrasive particlesdrivenby compressed airor other
gasesis an air abrasion orsandblasting process.!
The particles that are commonly used are alumi-
nium oxide and silica coated. Sandblastingiscar-
ried out with a high-speed flow of pure aluminium
oxide particles (30-250 ym) transmitted through
airpressure (2-3 bar or 30-42 psi) for approximate-
ly 15seconds.t*2°For cleaning, roughening, enlar-
larging and activating the surface by sandblasting
with 50 um aluminium oxide particles at 2-3 bar
airpressure. The maindrawback of this air abrasi-
onisthe potentialtodamage the intended surface,
thereby affectingthelong-term use of the restora-
tion. Whenthe aluminiumoxide particles hitthe ma-
terialwith high energy, they produce small surface
defects. This is because the porcelain material is
fragile, so that cracks usually start from this surfa-
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ce defect. The condition occurs even in the strong-
estceramic materials such as zirconia and alumi-
na and becomes particularly problematic in weaker
porcelains.t’
c)laser.Recently, the newest technique for surfa-
cetreatmentisusinglaserasanalternative to acid
etchingand air abrasion to get the surface rough-
ness of porcelain. Lasers can be CO2, erbium:
yttrium-aluminum-garnet (Er:-YAG) and neodymi-
um:yttrium-aluminum-garnet (Nd:YAG), which are
used to enhance micromechanical bonding. The
porcelain surface is melted by an Nd:YAG laser
then solidifies and finally the surface is blistered.
In contrast to the CO:laser, which produces con-
choidaltearsonthe porcelain surface which helps
mechanical retention.* Sarac et al concluded that
the Er:-YAG laserasasurface abrasive did not pro-
ducethedesiredporcelainresinbondalthough CO;
and Nd:YAG lasers showed better results, but the
effect is lower when compared to HF etching.?
Surface treatment with this method is still consi-
dered because of the heat generated.*
d) acid etching. Acid etching provides a clean sur-
face by increasing the capacity for micromecha-
nicalretentionand, as a consequence, increasing
potential bond strength.?? Acid etching on dental
ceramics wasfirst suggested by Simonsen etalin
1983.Sincethen,severaltypesofacid,such as or-
thophosphoric (OP), sulfuric, nitric,ammonium hy-
drogen difluoride, acidulate phosphate fluoride
(APF) and HF acid are recommended as surface
treatment materials for ceramic restoration. The
mostcommonly usedacid etchingis HF acid.** Acid
of HF is an inorganic acid capable of etching the
surface of glass.??HFacid reacts with silicon oxide
(Si0Oy) in the glass phase of ceramics, resulting
in surface microporosity, which allows the forma-
tion of mechanical interlocks with the composite
resin.2022

HF acidis considered arelatively weak acid from
achemical point of view because of itslow tenden-
cyto dissociate intoH+and F- ions. This does not
mean that HF is harmless. Quite theopposite; HF
hasthe ability to easily penetrate skintissue (often
without causing external burns) due to its low dis-
sociation potential. These conditions can cause ex-
tensive internal tissue damage, as well as alter
blood calciumlevels (dueto CaF.formation),which
can lead to cardiac arrhythmias.?® The use of HF
duringintra-oralrepair procedures, exposesthe pa-
tientto ahighrisk ofacid damage, in particular, soft
tissue. Thus, specific protocols should be followed
including isolation of the rubber dam, careful use
of atriple air water syringe, removal of excessacid

anduse of a high-volume aspiratorto maximize pre-
ventive measures.?2

HF acid with aconcentrationof 4-10%is the type
commonly usedin etching porcelain veneers and
intraoral repair of porcelain fractures. HF acid can
be safely usedindental procedureswithin this con-
centration range, including intraoral repairs, with
cautionandreasonable care whenused.Z Recom-
mended HF etching time is in the range of 20 se-
condsto 20 minutes, depending onacid concentra-
tion and type ceramics.2222Kimmich recommends
etching HF acid with a concentration of 2.5-10%
for 60 seconds for clinical surface preparation of
porcelain cohesive fractures.* Concentration of
etching on feldsphatic ceramic is usually recom-
mended for the preparation of surface treatment
usingacid.HF 9-10%for 60 seconds.?* For exam-
ple,some ofthe HF-containing porcelainrepairma-
terialsavailable inthe market are Ultradent® Por-
celain Repair Kit (Ultradent, Utah, USA) and Ce-
ram-Etch (Gresco Products Inc Stafford, Texas,
USA).?2

Surfacetreatmentusing HF acid to obtain ade-
guate adhesion between feldsphatic ceramic mate-
rials and compositeresinis acceptable. Etching of
feldsphatic ceramics also has the potential to sig-
nificantly increase the bond strength of composite
resin. Generally, porcelain consists of aglass ma-
trixphase and a crystalline phase.2?HF acid as an
acid that selectively dissolves the glass matrix in
porcelainsoasto increase the porosity of the sur-
face, itishighenergy, microretentive and provides
alarge surface area for the bonding of composite
resin.Z Inprinciple, these conditions are the same
as enamel surface after etching with phosphoric
acid.2Thehydroxyl groupsare also exposed after
etchingusing HF which are importantfor chemical
bondingthroughthe solute-pairs present in the si-
lane.?®

The success of adhesion between porcelainand
composite resin is determined by the concentra-
tion of HF acid and etching time. The formation of
a special "honeycomb" pattern was seen micro-
scopically by SEM onthe porcelain surface which
was etched using HF acid. The patternwas formed
at4% HF acid concentration for 5 minutes and 9-
10% HF acid concentration for 90 seconds, crea-
ting a high-energy, retentive and hydrophilicsurfa-
ce.Inaddition, the adjustment of HF acid concen-
centration and time also depends on the type of
porcelain. The use of high concentrations of HF
acid over a long period of time can weaken the
bond between porcelain and composite resin.?

Theuse of compositeresintorepair fracturesin
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Table 1 Comparison of various surface roughening methods on ceramics.*

Type of Ceramic Diamond  HF Acid Sand Tribochemical Lasers Recommended

Burs Etching blasting Silica Coating Method

Feldsphatic Porcelain e.g. IPS Classic Effective Most Effective Longtermlow Low HF Acid

(Ivoclar Vivadent, Inc., Amherst, New effective Stability bond  Etching

York), VITA Mark Il (Vident, Brea, strength

California)

Lithium Disilicate based Ceramic e.qg. Effective Most Reduces Low HF Acid

IPS e.max Press, Ivoclar Vivadent, Inc., effective bond n/a bond Etching

Amherst, New York 56 Strength strength

Leucite-Reinforced Glass Ceramic e.g.  Effective Low bond Effective Effective Low Sand blasting

IPS Empress, Ivoclar Vivadent, Inc., strength bond  with alumina

Amherst, New York 57 strength particles

Glass-infiltrated Aluminium oxide Ceramic Ineffective Ineffective Effective Most effective Low Tribochemical

e.g. In-Ceram Alumina; Vita Zahnfabrik, 58,59 bond  Silica Coating

Bad Sackingen, Germany strength

Densely Sintered Aluminium Oxide Cera- Ineffective Ineffective Most effective Low Tribochemical

mic e.g. Procera All-Ceram, Nobel Bio- 58,59 bond  Silica Coating

care,USA, Inc., Yorba Linda, California strength

Zirconia based Ceramics e.g. In-Ceram  Ineffective Ineffective Effective Most effective Low Tribochemical

Zirconia (Vita Zahnfabrik, Bad Sackingen, 59 58,60 bond  Silica Coating

Germany), Cercon (Dentsply, York, PA, strength

USA), Lava (3M ESPE, St.Paul,
Minnesota)

porcelain has beenintroducedin various methods.’
Micromechanical retention of composite resin can
be obtained from all surface treatment methods
performed on porcelain surface.®!” However, etch-
ing porcelain using HF acid is a commonly used
procedure. The use of HF acid to achieve a clean
microretention surface before bonding or repairing
porcelain can be produced. This is because the
acid can dissolve the glass matrix on the porce-
lain, thereby creatingamechanically retentive sur-
face.” Several selections of surfacetreatment me-
thods onporcelain surfaces that provide effective
results can be seen in table 1.

Silane coupling agent application

The application of silane coupling agents ser-
ves as a chemical surface preparation for porce-
lainattachment. The use of silane canincreasethe
adhesive strength of the repair porcelain, because
the silica content in porcelain causes the silane
coupling agent to be an important factor in achie-
vingthe bonding ofthe composite resin to the por-
celain.?389 Silane coupling agent forms a chemi-
cal covalent bond between the silicaonthe porce-
celainsurface andthe composite resin. This bond
will increase the micromechanical interlock.?

Silane asaclassof organic molecules contain-
ing one or more silicon atoms. 3-methacryloxy-
propyltrimethoxysilane is a silane used in dentist-
ryfortheintraoral repair and treatment of ceramic
restoration priortocementing.?Silanesare activa-
ted byacids to form silanol group which react with
hydroxyl group (OH) on the surface of the subs-

trate by acondensationreaction (Si-OH+HO subs-
trate=> Si-O substrate) when applied to a treated
surface, for example on a porcelain surface. The
reaction between the organo-functional groups of
silanes (with C-Cbonds), andthe functionalgroups
of resin monomers containing C-C bonds is in-
ducedbyreactive free radicals generated by pho-
toactivation of initiator componentsinthe resinma-
trix. As a result,the silane couplingagent connects
the composite resin to the porcelain surface.®19:26

Porcelain surface whichis treated with HF acid
andsilane offailure type is a cohesive type of por-
celain. Likewise,inthe research conducted by Kho-
roushietal.lthasbeenreported that the observed
failure in the repair of the composite resin on the
porcelain is the cohesive form in the porcelain.?
This means that the bond strength between the
compositeresinandtheporcelainformedinthere-
pair porcelain has good adhesive strength. The
combination of silane-bonding should theoretically
provide stability and longevity in the repair of por-
celainfracture.® Therefore, silane is necessary to
increase the bondstrength between compositere-
sin and porcelain.

DISCUSSION

Failure of PFMrestorations can cause aesthe-
thetic and functional disturbances that will be felt
by patient.*!8Indirect porcelain repair by replacing
PFMrestorationsisthe bestoptiontocorrectthese
disorders, butitisamatter of time, the cost and risk
of damage to the abutment can cause more com-
plex problems when the treatment is an option.*
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The selection of direct repair is the treatment of
choice to minimize the risks that occur when indi-
rect repair is carried out. However, direct repair
alsohasits own challengesinachievingmaximum
retention of the mechanical bonding system bet-
weenthe porcelainand composite resin surfaces.
Mechanical bonding is obtained by surface treat-
ment performed on the porcelain surface. Surface
treatmentusing HF acidis amethod that has been
developed for a long time.’

The HF acid asasurfacetreatmentmaterialalso
has drawbacks. This materialbecomes dangerous
whenincontactwith soft tissues. So, its use in the
mouth for as short time as possible is a consider-
ationto minimize the possibility of contact with the
tissue, withoutcompromising its functioninachiev-
ing mechanical adhesion strength. The minimum
bond strengththat must be achievedby the porce-
lain ripper material is 8-9 MPa.® In vitro studies
on the use of HF acid as a surface treatment ma-
terialinthe surface roughening of porcelain to pro-
duce maximum bond strength between resin and
porcelain have been carried out,suchasthe effect
of HF acid concentration and etching time on the
increase in bond strength between porcelain and
composite resin.’

The effect oftime and concentration on increa-
singbond strengthcanbe seenintheresults of the
study of Moura et al,there was a difference in the
effect of time (60 seconds and 120 seconds) on
the concentration ofHF acid (5% and 10%) on the
bond strength offeldsphaticceramics. The results
of the highest shear bond strength test were ob-
tainedata concentration of 10% HF acid for 60 se-
conds (15.35+3.2 MPa), and thelowestwithacon-
centration of 5% HF acid for 120 seconds (9.41+
2.8MPa). Theresults of this study showedthatthere
was an effect of bond strength on the concentra-
tionandtime of application of HF acid.?*Similarto
the study conducted by Venturinietal., the effect of
HF acid concentration on resin bonding to felds-
phatic ceramicsatdifferent HF concentrations (1%,
3%, 5% and 10%) for 60 seconds. The highest
bond strength results were obtained at HF 10%
(15.7+2.8 MPa), 5% (14.9+2 MPa), 1% (14.5+3
MPa) and 3% (14.2+3.3MPa). However, the high-
est value was at 10% HF acid concentration.?’

Alarge concentration of HF acid or a long etch-
ingtime onporcelain ceramics can result in "over-
etching"and significantly weakenthe porcelain sur-
face.Z This is supported by the research of Guler
etal. Porcelain after increasing the time from 120
seconds (14.84MPa)to180seconds (12.01 MPa)
at 9.6% HF acid concentration.” Similar to the re-

sults of the study conducted by Moura et al, there
was a decrease in bond strength after the addition
of time carried out at 5% and 10% HF acid con-
centrations. Thedecrease inbond strength occur-
red at both HF acid concentrations when the time
of 60 seconds was increased to 120 seconds.?®

Over-etchingonthe etched porcelainsurfaceis
clearly visible as “white residue”. Thisappearance
is a combination of porcelain salts and porcelain
flakes. Sometimes, due to the large amount of re-
sidue deposits, it can be very broad covering the
porcelainsurface, this is related to the concentra-
tionofHF acid,time andtype of porcelain. The con-
dition cannot be removed by air/water spray and
wiping with acetone-soaked cotton. Cleaning can
be done by placing it in ethanol followed by ultra-
sonication. It takes 15 minutes of ultrasonication
to release the white residue.?

Chemical bonding is required to increase the
bond strength betweenthe porcelainandthe com-
posite resin. The use of silane coupling agents is
veryimportantto obtain increasing of bondstrength.
Khouroushicompared the bonding strength of com-
posite resinto porcelain feldsphatic using silane or
notafter surface treatmentusing HF9.6% for 3 mi-
nutes. The highest bond strength results were ob-
tained in the sample that was given silane 20.47
MPa and in the sample that was not given silane
12.89 MPa. This proves that there is a significant
increase in the bond strength between porcelain
and composite resin. Thisis caused by the micro-
mechanical interlocs on the surface of the etched
porcelain forming a chemical covalent bond bet-
weenthesilicaand the resin, which increases the
bond strength.3’

Itis concludedthat the use of HF acid as a sur-
face treatment material in increasing the bond
strength of porcelain and composites is an option
that can be considered because the material is
guite easy to obtain in the market, more economi-
cal,and easyto apply. However,thisdoes notmean
that this material is harmless, the use of a rubber
dam in its application is necessary to avoid con-
tact between HF acid and oral tissue. The right
time and concentration of HF acid to obtain maxi-
mum bond strength between porcelain and com-
posite is also a concern. The time and concentra-
tration of HF acid that are not possible cannot
meet the needs of the bond strength value to be
achieved in porcelain repair, which is around 8-9
MPa. Likewise, conditions where time and exces-
sive concentration of HF acid will reduce the bond
strength of porcelain and composites.

The selection of the right time and concentra-
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tioninthe application of HF acid as a surface treat-
mentmaterialfor directrepair of porcelain is need-
edtoensurethatthe bond between porcelain and
composite resin becomes stronger and more du-
rable. The application of HF acid in the mouth for
toolongisfearedtobe a risk of contacting the sur-
rounding tissue. Therefore, the application within
ashort time without reducing the bond strength is

sarywhen etching porcelain using HF acid, which
significantly contributes toincrease bond strength
between porcelain and composite. Further rese-
arch is needed on the effect of time and concen-
tration of HF acid as a surface treatment material
on porcelainrepairto obtainthe maximumincrease
in bond strength between porcelain and compo-
site resin. Sothatthe minimum application time is

absolutely necessary. The use of silane isneces-
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