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ABSTRACT

Dental implants are an alternative treatment to replace missing teeth, as it is one of the oral health problems in the
elderly. The success of dentalimplants is affected by a process known as osseointegration. Systemic condition such
as T2DM caninterfere with the osseointegration process which canleadtoimplantfailure. As the patient's blood glu-
cose level increases, it will increase the accumulation of AGEs. These AGEs will interfere with the stages of bone-
implant contact and also bone growth around the implant. Thisreview article is aimedto review dental implant sur-
vival rates in T2DM patients based on HbA1lc, ISQ and CBCT examinations. It is concluded that dental implants in
T2DM patients after being evaluated for 2 years showedagood result. This result is obtained with the condition that
HbA1c control is below 8%. Another solution to support the success of dental implants placementin T2DM patients
isthe use ofdelayed insertion technique and modification of the implant surface withHA or SLAis alsorecommended.
Evaluation of implant success can also be done with pre-operative planning, suchas evaluation of the bone condi-

tion with ISQ and CBCT examinations.

Keywords: dental implant, uncontrolled T2DM, implant survival, CBCT, ISQ

INTRODUCTION

Dental implant treatment is one of the leading
alternative treatments in dentistry aimed at edent-
ulous patients with tooth loss. Tooth loss is one of
the most common oral health problems experie-
ncedbythe elderly. Based ondatafromthe Center
for Disease Controland Prevention (CDC) that al-
most 1in5 elderly people aged 65 years and over
has lost their teeth.! According to the American
Academy of Implant Dentistry (AAID), each year
anadditional 500,000 dentalimplants are placed.

The high procedure for dental implants place-
ment is also inseparable from the factors that in-
fluence the success of the placing, namely bone-
implantcontact (BIC) by aprocess called osseoin-
tegration. Afterthe implantis placed, inflammatory
cellsand bone cellswillmove to the surface of the
bone-implant. The process of bone regeneration
and mineralization orremodelingis continued un-
til complete osseointegration occurs.?

Diabetes mellitusisagroup of metabolic disor-
derswiththe main characteristic of chronic hyper-
glycemia.®Accordingtothe International Diabetes
Federation (IDF) in 2021, the global prevalence of
diabetes mellitusin 2021 is 10.5%, with 90% of all
diabetes casesbeingtype-2DM (T2DM). The diag-
nostic criteriafor DM can be indicated by an HbAlc
level 6.5%.* Optimal glycemic controlin non-preg-
nant adults is defined as HbAlc <7% (53 mmol/
mol) and uncontrolled diabetes HbAlc is 7% (53
mmol/mol).3

T2DM patients who get implants must pay at-

tentiontotheir blood glucose control. Uncontrolled
high blood glucose can change the quality of the
dental-implant osseointegration process. As the
patient's blood glucose level increases, it will in-
crease the accumulation of AGEsthrough the for-
mationof ROS. These AGEs will interfere with the
stages of BICand also bone growth around theim-
plant.®

Theclinicalimpact ofimplantintegration canal-
sobeassessed by implant stability quotients (ISQ),
or implant measurements.® ISQ was used as a
non-invasive indicator to determine the implant
loading time frame and as a prognostic indicator
forthelikelihood of implant failure using the reso-
nantfrequency analysis (RFA) method as aquan-
titative ISQ parameter.’ The ISQ is based on the
resonantfrequencyandrangesfrom 1 (loweststa-
bility) to 100 (highest stability). A higher ISQ value
indicates a higher primary.” An 1SQ value >70 is
considered optimal for implant success.? Mean-
while according to Sargolzaieet al., the optimum
ISQ value as the implant success is >60.°

Togetagoodimplantadaptationto supportthe
success ofimplant placement, the patient's condi-
tion before receiving adentalimplant mustbe eva-
luated, namely those concerning the condition of
the alveolar bone and systemic conditions of the
patient such as diabetes, osteoporosis, obesity,
andtheuseofdrugs.Inevaluating the condition of
the alveolar bone, it is necessary to consider the
distance between the crest of the alveolar bone
and the opposing tooth, the mesiodistal distance
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ofthe bone (in addition to considering the size of
theimplantdiameter, whichis6-8 mmonaverage),
and the fasciolingual width of the bone (generally
>6 mm).1?Evaluation ofthe condition of the alveo-
lar bone can be analyzed, one of whichis by usinga
cone beam computed tomography (CBCT) exa-
mination. This CBCT examination can provide an
accurate 3-D picture of the anatomy, quality and vo-
lume of alveolar bone. So that the use of CBCT
can be used in planning the installation of pre-sur-
gical implants.!!

There are sixfactorsthatcan affect the osseo-
integration of dentalimplants: the biocompatibility
of the implant material; macroscopic and micro-
scopic properties of the implant surface; implant
placement status; surgicaltechnique; uninterrupt-
ed healing phase; andthe prosthetic design conti-
nues and the long-term implant loading phase.*?
This article reviews the implant survival rate in
T2DM patientsbased on HbA1lc,1SQ examination,
and CBCT examination.

LITERATURE STUDIES

Aliterature review of studies conducted on sur-
vivalratesin T2DM patients based on HbAlc, ISQ
examination,and CBCT examination usingthe pre-
ferred reporting items for systematic reviews and
meta-analyses (PRISMA) method. Acomprehen-
sive literature search was conducted on the Pub-
med database (US National Library of Medicine,
USA) with studies published in the last 5 years
(2017-2022) period. The keywords used were ‘DM
and dental implant survival’, ‘uncontrolled T2DM
anddentalimplantsurvival’,'DM and immediately
loaded implant’. Resultsare limited to studies pu-
blished in English.

All studies obtained from database searches
withthe above search criteria were gathered and
duplicates were removed. The remaining studies
werethenfiltered by readingtitle". Studies that did
notmatchwiththeinclusion criteriawere excluded
at this stage. The remaining studies were screen-
ed at the final stage by reading the abstract and
those thatdid not match with the inclusion criteria
were excluded.

Theinclusion criteriaconsisted of a) articlesdes-
cribinguncontrolled T2DM and dentalimplant pla-
cement, b) types of cohortstudies and clinical stu-
dies,andc)research conductedin2017-2022. Ex-
clusion criteria included a) review articles, b) re-
search published otherthanin English,c)research
thatdid notaddress survival rates for uncontrolled
T2DM and dental implant placement.

kevwords
n: 64

Search database on Pubmed by ‘

Exclusion: review
articles & not

Selection by the
title & abstract

Cohort and clinical smdies type articles that
discussing about dental implants survival

n: 37
. Exclusion: well
S?;?;ﬁ;;fw 1 controlled T2DM

Articles about dental implant survival rates ‘

discussing about denta
implants survival

on patient with uncontrolled T2DM
n: s

|

A review was conducted on articles W

discussing about dental implant survival
rates on patient with uncontrolled T2DM

Figure 1 Schematic of the article exclusion process

DISCUSSION
Implants survival rates based on HbAlc

Diabetes mellitusis a systemic disease charac-
terized byimpairedinsulin secretionwhich results
inahigh plasmaglucose levelinthe blood,or com-
monly referred as hyperglycemia. Hyperglycemia
is aresult of an accumulation of advanced glyca-
tionend products (AGESs) through the formation of
ROS, which will affect the quality of the collagen
structure as an organic bone matrix. In addition,
AGEsreduce the proliferation and function of os-
teoblastsandincrease resorption by osteoclasts.
Hyperglycemiacanleadto decreased bone form-
ation and poor new bone quality, also affects the
reduced bone density around dentalimplants and
reduced osteoconduction atthe osseointegration
stage.>*3

Glycemic control is important for the mainte-
nance and prevention of diabetes complications.
The percentage of glycosylated hemoglobinthatis
HbAlc, is considered the best indicator for mea-
suring glucose levels in the previous six to eight
weeksthanfasting plasma glucose. According to
the criteria, optimal glycemic controlinadultsis de-
fined as HbAlc <7% (53 mmol/mol) and uncon-
trolled diabetes HbAlc 7% (53 mmol/mol).3

Survival rates in dental implants are defined

whenthe dentalimplantswere able to stay in their
sockets and when evaluated for 1 year, the im-
plants did notexperience infection, pain, mobility,
peri-implantboneloss.1415In patients with uncon-
trolled T2DM, when evaluatedfor 2 years after in-
sertion, good results were obtained,andtherewas
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Table 1 Results of article characteristics

63

N Author, Typeof No.of No.of Duration Survival Conclusion
o year Study patients implants of Study rates (%)
Eskow et  Cohort It was concluded that the 2-year evaluation of dental implants
1 al., 2017 study 24 2 2years  96.7% in patients with uncontrolled diabetes was good
In diabetic patients, implant treatment can be carried out
Aguilar et  Cohort rovided that HbAlc control is carried out so that it must al-
2 alg, 2016 study 85 85 2years  86.3% \F/)vays be below 8% or diabetic patients with moderately-
glycemic control
Juncar et Implant placement with an immediate filling technique got
3 al. 2020 4 16 6 months 100% good results when the patient's HbAlc showed a level of
" 7.05% (range 6.8-7.3%)
4 Latimer et Cohort 21 21 lyear  100% HbAlc_ >7.5% - <10% does not affect dental implant survi-
al., 2021 study val during 1 year of placement
Friedmann Pilot Implants placement used in a minimally invasive approach
5 etal, 32 48 lyear 100% and prevention of augmentation procedures will result in
study . . -
2021 good implant integration.

was no significant difference with survivalratesin
patients with controlled T2DM.:17 Aguilar et al,
also added that when an uncontrolled T2DM pa-
tient is to be treated with implants, there is a re-
quirement for installation, namely HbAlc control
so that blood glucose is always below 8%." Re-
search conducted by Juncar, etal'®showed a safe
HbAlclevelforimplantplacementwasanaverage
of 7.05%.8Both studies are based on an immedi-
ate-loaded implant placement technique. There-
sults oftheresearchfrom Aguilar et al., were sup-
ported by Latimer et al.,®whichwas conducted for
lyearthat dental implant survival reached 100%
when the glycemic control was between >7.5%-
10%. Otherresearchreveals,whenimplantplace-
mentuses aminimally invasive approach and pre-
ventive augmentation procedures, it will result in
goodimplantintegration sothatahigh survivalrate
will be obtained.*®

Althoughthe survivalrates of dentalimplantsin
patientswith uncontrolled T2DM are notably good,
several post-installation complications were found.
Suchasbone destruction, low BIC value, increas-
ed plaque index, probing depth, bleeding on pro-
bing (BOP) are also causes of peri-implantitis. The
risk of peri-implantitis is due to the increased in-
flammatory and immune response of the host. Hy-
perglycemiacausesanincreasein AGEs, AGEsto-
gether with RAGEs will reduce the synthesis of
matrix proteins suchas collagen and osteocalcin.
In addition, the binding of AGEs and RAGESs wiill
increase the production of pro-inflammatory cyto-
kinessuch as IL-6, IL-1b, and TNF-a sothatitwill
increase inflammation around the installation of
dental implants.?%2

ISQexamination as asupportfor the successful
of dental implants placement
ISQ values areinfluenced by many clinicaland

biological factors, with a possible association of
ISQ with bone quality at theimplantsite.”In a stu-
dy in rats with alloxan-induced diabetes, severe
diabetes can cause ultrastructural changesin bone
formation. Inthisstudy, non-insulin-treated and im-
planted diabetic rats exhibited aloose bone matrix
with loose aspect, irregular arrangement, thintra-
beculae, empty spacesandlarge amounts of pro-
teoglycans.?? In a recent observational study, Al-
shahranietal showedthat cortical bone loss (CBL)
levelsin patientswith uncontrolled T2DMwere sig-
nificantly higherthanin pre-diabetic, controlled dia-
betic, and non-diabetic patients. In a clinical study
alsoreportedthat cortical bone thickness showed
a positive correlation with local ISQ values, and
cortical bone loss caused a decrease in implant
stability resulting in a decrease in 1SQ values.?
Based on the above study, patients with uncon-
trolled T2DM may be able to show a decrease in
ISQ values resulting in lower implant stability.

CBCT examination as a support for the
successful of dental implants placement

In support of a successful implant, CBCT exa-
mination has the advantage in which when used
duringdiagnostic planning aswellas pre-and post-
operatively, CBCT produces detailed 3D volume-
tricimages, with low exposure doses ofaround 10-
1000 Sy, fast exposure time, lighter equipment.
and small,and ease of use may be the main contri-
butors to its growing success.!

Failure and complications ofimplant placement
can be caused by poor bone quality, inadequate
bonevolume, errorsinpre-operative planning,and
errors in viewing the anatomical structure of the
bone. Inpre-operative planning, it is necessary to
assess bone quality which consists of bone densi-
sity andthickness. In addition, bone density mea-
surementswere also carried out to see howmuch

DOI: 10.46934/ijp.v3i2.124
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free spacewas available for dentalimplants. Mean-
while, post-operative CBCT is also used to eva-
luate bone formationincludingthe heightand width
of the bone around the implant.?

Research by Pramanik and Firman?* determi-
ned that the minimum mesiodistal, buccolingual
distance is 8 mmwhile the minimum distance from
the alveolar crest to the superior border of the
mandibular canal orthe inferior floor ofthe sinus is
10 mm. The value of bone density that is safe for
dental implants is in the range of 400-800 HU.

Implant surface modification and implant
placement techniques as a solution to
increase survival rates in T2DM patients

In a study of rats with streptozotocin-induced
diabetes, modification ontheimplant surface with
hydroxyapatite (HA) and sandblasted and acid-
etched (SLA) may provide the potential to enhan-
ce implant osseointegration. Histomorphometric
results showed the highest BIC value were in im-
plant surface modified with HA group, the highest
new bone formation value in implant surface mo-
dified with SLA group, and increased osseointe-
gration in both groups HA and SLA.8?>Therefore,
implant surface modificationwithHAand SLA can
be suggested in T2DM patients to enhance new
bone formation and osseointegration.

There are 3 methods ofimplant placement, na-
mely 1) implant that is inserted directly after tooth
extraction (immediate insertion), 2) implants that
areinserted 6-8 weeks aftertooth extraction,and 3)
implants that are inserted 4-6 months after tooth
extraction (delayed insertion). A study found that
patientswithmoderately T2DMwho had implants
implantedimmediately after tooth extraction expe-
rience failure. Althoughimmediate implant place-
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ABSTRACT

Overdenture can preserve alveolar bone while providing support and stability to the prosthesis. This case report
describes a treatment of a tooth-supported partial overdenture for the upper and lower stud retained overdenture.
This method provides an alternative solution to the conventional partial denture and implant retained overdenture.
Thistreatment is a simple and cost-effective, which provides the patient with a highly retentive, stable denture with

improved masticatory performance.
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INTRODUCTION

Residual ridge resorption is a continuous pro-
cessthatoccursthroughout life. Severely resorb-
edridgeisclassified as a technically difficult case
duetothelimited structural availability that is inte-
gralforthe support, stability and retention ofaden-
ture. According to the Glossary of Prosthodontic
Termsan overdenture canbe definedas anyremo-
vable dental prosthesis that covers and rests on
one or more remaining natural teeth, the roots of
naturalteeth, dentalimplant.:Animplantoverden-
ture provides anexcellentretentionto the denture
as proposed by the McGill consensus. However,
in consideration ofthe economy, the costof an im-
plant overdenture can be enormous.

Tooth-supported overdenture offers an alterna-
tive optionto animplantwhere the supportingstruc-
ture were derived from a precision attachment.
There are 5 different types of attachment availa-
bleinthe marketsuch as stud, extracoronal attach-
ment, intracoronal attachment, bar, and auxillary
group.? This case report describes a treatment
where the patient was prescribed with an upper
tooth supported overdenture and lower stud-re-
tained overdenture.

CASE

A 67-year-old female came to the clinic with a
complaint of a loose upper and lower denture. In-
traorally patient presented with discolored and se-
verely attrited upper anterior teeth underneath a
partial overdenture opposed to a complete dent-
urewithaworn-down stud attachmenton teeth 33
and 43 (Fig.1A). The upper anterior teeth are cari-
ous duetolong-standing tooth-supported overden-
ture, however,there are nohistory of pain, no ten-
dertopalpationand all upper anterior teeth are vi-
tal. The lowerresidual ridge was severelyresorbed
withrecession occur on tooth 33 and 43 although
therewas no mobility detected. Medically, patient

hadnorelevanthistorythat can affecthervisitsand
treatment. Radiographic examination ofthe upper
anterior teeth showed no periapical lesion and no
pulp involvement. Lowerradiographic examination
(Fig.1B)showed root canal treated teethof33and
43 with crowntorootratioof 1:1, however, the was
asmallvoid between the posts and gutta percha.
Furtherexamination on bothteeth 33and 43 show-
ed no signs and symptoms of pain.

Based on the intraoral and radiographic find-
ings, thetreatment options given to the patient for
the upper arch were; extraction of all upper ante-
rior teeth followed by a conventional partial dent-
ture or constructing a new tooth-supported over-
denture. Forthe lowerarch, the planwastoredothe
stud attachmentfollowed bytooth supported over-
denture. After deliberation of the advantages and
disadvantages of the treatment, the patient then
decided to retain her upper anterior teeth so the
treatment chosen for the upper arch was tooth-
supported overdenture.

T

Figure 1A Anteriorview of the mouth showing presence
of carious anterior teeth and worn down lower studs on
teeth 33 and 43; B Radiograph showing lower anterior
teeth of 33 and 43.

MANAGEMENT

Thistreatmentwas chosenduethe severely at-
trited upper anterior teeth and considering the suc-
cess of previous stud attachmenton the lower over-
denture. Removal of caries was done and all affec-
ted dentine were removed. Patients’ upper ante-
rior teeth were then contoured leaving only 2 mm
of coronal height as the abutment for the upper
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partial denture (Fig.2A). Theinitial treatment proce-
dureforthe construction of denture was parallelto
the construction of a conventional denture. How-
ever, during the bite registration visit upon confir-
mation of the occlusal vertical dimension (OVD),
the heightofocclusalrimwasmeasuredto ensure
inter-arch distance. Thisis to assess whether the
heightofthe OVD was able to accommodate both
the height of the upper abutment teeth and lower
stud attachments without encroaching patients’
freeway space area.

Figure 2A Stabilization of caries and upper abutment
teeth preparation; B impression of the canal for the
construction of stud attachment

After the confirmation of the availability of inter-
archspace, stud attachments on teeth 33 and 43
were removed underrubberdamisolationandthe
abutments were contoured leaving only 2 mm of
coronal height intraorally. The abutmentwas pre-
paredwithachamfermarginat 0.5 mm all around
with dome- shape preparation. Impression of the
canalwastakenforthe construction of stud attach-
ments (Fig.2B) andthe stud attachmentswere ce-
mented using Panavia.

Figure 3 Stud attachment on teeth 33 and 43

All treatment stages were done in the same
manner as the conventional denture, however, du-
ring the try-in stage it is crucial to assess the oc-
clusalverticaldimension (OVD) to ensure adequ-
ate interocclusal space for the tooth overdenture
and stud attachment. Afterassessment of space,
old studs on teeth 33 and 43 were removed. Pre-
paration of chamfer margin was done at the equi-
gingival level and an impression was taken using
light and medium bodied silicone (Fig.2B) for the
construction of new studs (Fig.3). After cementa-
tion of stud, try-in partial and complete denture was
done to assess the aesthetic while ensuring the
OVD is correct by phonation assessment.

Figure 4 Try-inoftooth-supported overdenture vs stud-
retained full denture

Upon confirmation on the try-instage, newim-
pressionofthe lowerarchwastaken. The new im-
pression willbe used in-lab pick-up technique. Af-
terthe denture was processed, laboratorywilluse
the newimpressionfor housing pick-up using auto-
polymerizingacrylicresin. Duringfinalvisitthe pro-
cessed denture was tried and the any necessary
occlusal adjustmentwas performed (Fig.4). During
the deliveryvisit, the occlusion was checked along
with the stability and retention ofthefinal prosthe-
sis. Patientwas issued with the definitive denture
(Fig.5) and OH instructions alongside maintenan-
ce information regarding her new denture.

A%

Figure 5 Stud housing and rubber after acrylic resin
pick-up

Discussion

Tooth-supported overdenture offers the advan-
tages of proprioception from the periodontal liga-
ments, preservation of alveolar bone and enhan-
ced support, stability and retentionto the denture
and increase the masticatory performance.®* In
cases where patient is partially dentate the over-
denture offers a slower transition pace to edent-
ulism, better denture adaptation and acceptance
todenturewhich helpswith the psychological fac-
tors in the long run.®

The confirmation of the OVD in this patient is
one of the crucial stepsinthe treatment planning.
This is because the added vertical height of the
anterior teeth abutments and stud attachment in
comparison to a conventional denture inter-arch
requirement. The minimum requirement of 2 mm
of acrylic resin above the attachment to acquire
the optimum acrylic strength should also be con-
sidered. Thetechniquethat can be used to deter-
minethe adequacy of inter-arch space canbe ach-
ieved is by using diagnostic models and fabrica-
tion of temporary prosthesis on a mounted semi
adjustable articulator.®
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There are a few disadvantages of tooth-sup-
portedoverdentureandas seeninthis patient. The
use of overdenture increases cariesrisk underne-
ath the denture especially in the elderly patients.
Overdenture requires meticulous OH techniqueto
reduce cariesriskand periodontal diseases. Atho-
rough oraland denture hygiene education with re-
gularfollow-upvisitisimperative in this type of the
treatment.

There are two techniquesthatcan be used for
stud housing pick-up; chair side and laboratory,
which were described in this case report. For a
chairsidetechnique pick-up,aspace was created
andthe housingwasplaced onthe stud while auto-
polymerizingacrylicresinwasloadedinthe space
created. The denture was then positioned in the
mouthwaitingforthe acrylicresintosetina closed
mouth technigue. This technique has the benefit
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ABSTRACT

Theinvestigation ofthe adaptation processtoanewdenture isrelevantto understand the control of muscles. Surface
electromyography provide reproducible data of masticatory muscle function and helps to assess the performance
of dentures. This longitudinal study simultaneously evaluated electric potentialin masseter and anterior temporalis
during clenching at maximum intercuspation position and mastication at 2 months after denture insertion and one
year laterwas done incomplete denture patients. Thesurface electrodes were placedin anteriortemporalisand ma-
sseter region of 22 patients during maximum voluntary clenching and chewing. Statistical analysis was performed
by paired t-test. A significant increase in electrical activity was found during clenching and chewing after one year
compared to two months. The overall mean EMG value of masseter was significantly higher during chewing at 2
months (p<0.001) and 1 year (p<0.001). A negative correlation was found with respectto age and EMG value of ma-
sseter. Itis concludedthatthe electrical activity presentedstatistically significant difference after one year indicating
improved functional quality. Agood rehabilitation improves the efficiency of muscles. Monitoring the effect of rehabili-
tation on stomatognathic system help to preventively warn about dysfunctions andtreatment modifications needed.
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INTRODUCTION

Rehabilitation of lost teeth with conventional
complete denture (CD) are still widely performed
ingeneralclinical settings owing to economic con-
ditionsand non-invasiveness of procedure. Masti-
cationisahighly coordinated neuromuscularfunc-
tion involving fast effective movements ofthe jaw
and continuous modulation of force. In edentulous
subjects, sensory feedback is altered. Pattern of
chewingfunctionis differentin CD wearers as com-
pared to dentate individuals. One of the best pro-
venmethodsto evaluate masticatory muscle acti-
vity is surface electromyography.'To provide fur-
therinsightintothe adaptationtonew CD in eden-
tulous subjects, a longitudinal study was done for
the evaluation of jaw muscles activity by EMG.
SEMG measurements can provide objective, do-
cumentable, valid, reproducible data on functional
condition of masticatory muscles?; SEMG of both
static (clenching) and dynamic (chewing) proce-
dures are taken into account due to it being com-
bination of masticatory efficiency.

This study attemptsto determine the difference
inmasticatory muscle activity during clenchingand
mastication in CD wearers.

METHODS

Research questionisthere any changeinmus-
cle activity of masseter and temporalis muscle at
2 months and one year of removable CD use du-
ring clenching and mastication. The nullhypothe-

sisstated thatthere is nosignificantdifference bet-
weenmasseterand anteriortemporalis activity du-
ring clenching and mastication at2 months and af-
ter one year of denture wearing.

The sample size of this longitudinal study was

calculated as 22 with a confidence interval of 95%,
power of study as 80% based on values from previ-
ous literature.>*All patients were above 40 years
of age who visited Department of Prosthodontics
forconventional CDs and metthe inclusion criteria
were selected. Twenty-two volunteerswerechosen
upon the criteria that their dentures had satisfac-
toryinterocclusal and maxillomandibular relation-
ship. All participants reported an adequate masti-
catory efficiency and were satisfied with their den-
tures. Theoralmucosawasfree ofirritationand cli-
nical signs of inflammation. None of the subjects
ever had a history of mandibulardysfunction or any
disease that might affect muscles of the mastica-
tory system and have class 1 maxillomandibular
arch relation. The dentures fabricated with same
heat cure acrylic resin and denture teeth by com-
pression moulding technique. The patients were
ready to cooperate with study.
A written informed consentwas obtained from re-
search participants. Theinvestigation was appro-
ved bytheInstitutional Ethics Committee (PCDS/
IEC/K11/11/15).

The exclusion criteria were patients with neu-
rologic disease, lack of motor coordination, with un-
controlled jerky movements; patients with para-
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functional habits such as clenching, bruxism, to-
ngue thrust etc; presence of mucosal irritation or
inflammation; history of diseases of muscles of
mastication; patients with other systemic conditi-
ons affecting cooperation for lengthy appoint-
ments; and patients wearing pace makers,implant-
able defibrillators.

Patients at 2 months after insertion are named
as group 1, consist of group 1Anamely muscle ac-
tivity of group 1 during clenching, and group 1B na-
mely muscle activity of group 1 during chewing; pa-
tientsat 1yearafterinsertionwere namedas group
2, consist of 2A namely muscle activity of group 2
during clenching, and group B namely muscle ac-
tivity of group 2 during chewing; RT is right tempo-
poralis,LTis left temporalis, RM is right masseter,
and LM is left masseter.

There two study variables: EMG amplitude (mi-
crovolt) of rightand leftmasseter and anteriortem-
poralis during clenching and chewing at2 months,
and EMG amplitude (microvolt) of right and left
masseterand anteriortemporalis during clenching
and chewing at one year.

This study was performed at Pushpagiri
College of Dental Sciences, Thiruvalla and EMG
studies were done at Department of Neurology,
Pushpagiri Medical College, Thiruvalla.

Electromyography evaluation

Surface EMGs were performed using Nihon
Kohden Neuropack EMG machine,smadein Japan
2006, MEB-9400)with quantitative EMG software
(QP-946BK). The low noise amplifier speeds up
examinationand gives values easily and quickly.
Reportswere generated in Microsoft excel. MUP
wave formswere automatically detectedand mea-
surementresultswere displayed. EMG signalswere
recorded at a filter setting of 20 Hz for the low fil-
ter and 10 kHz for the high filter and amplified.

EMG wasrecordedafterthe complete absence
ofany discomfort,whenthe patients were presum-
edtobe adaptedtotheirdentures, after 2-months.
Duringallrecording, the patients were seated with
their head unsupported with Frankfort horizontal
plane parallel to floor and were asked to maintain
a naturally erect position to avoid the postural ef-
fectontherecorded muscle activities. Thus seat-
ing position for each patient was standardised.

Application of surface EMG electrodesrequires
proper skin preparation beforehand. In orderto ob-
tain a good quality EMG signal, the skin’s impe-
dance mustbe considerably reduced. Forthis pur-
pose, the dead cells on the skin e.g. hair must be
completely removed from the location where the

EMG electrodes are to be placed.

The site of electrode placement was rubbed
with abrasive geland cleansedwith a cotton pellet
moistened with alcohol (Avagard antiseptic solu-
tion) before electrode placementtoremove excess
oil thatreduces skin electrical resistance. This en-
hanced contact withthe electrodeshelpedtoobtain
signals of good quality. The patient was asked to
holdthe jaws tightly closedto palpate the muscles
for proper placement.

Carewastakenthatforeachindividual the elec-
trode placement was as far as possible identical
at the two sessions. The disposable surface elec-
trodeswere positioned on muscle bellies parallel
tomusclefibreswithadhesivetape. The electrodes
were circular with a diameter of 1cm. The centre-
to centre interelectrode distance was 2 cm. Prior
totestrestingvalues were collectedfor a period of
10 seconds.®

Location and orientation of the electrode

Two detecting surfaces (or EMG electrodes)
were placed onthe skinin bipolar configuration.®®
Muscle functiontestwas usedto positionthe elec-
trodes over the evaluated muscles.*®

EMG recording of the muscles

Formasseter,the electrodeswere placed paral-
lel to the muscle fibres, with the electrode atthe in-
tersection between the tragus-labial commissure
andthe exocanthion-gonionlines, perpendicularto
the skin surface, according to the technique des-
cribed in literature.!* The electrode was placed in
the centre of the masseter muscle, at an equidis-
tant point from the upper and lower insertions,
main-taining the teeth in occlusal contact

In the case of the anterior temporalis muscle,
duringmandibular movement, the anterior border
was located and the electrode was placed perpen-
pendicular to the sagittal plane 1.5-2.0 cm over
the zygomatic archimmediately behind the frontal
process of the zygomatic bone!

EMG evaluation during clenching-mastication

For clenching, each patient was instructed to
clench their teeth for 3 seconds to measure the
muscleactivity. Nextthe patientwas askedtorelax
the muscles, slightly separating the teeth for ano-
therthree seconds. Allthe recordings were repeat-
ed 3-three times.»2 The machine automatically dis-
playedthe mean activity of muscle. The recordings
weremade at2-monthsand 1-year ofdenture use.

Themasseteric and anterior temporal myoelec-
tricactivities ofleftandright sides were recorded by

DOI: 10.46934/ijp.v3i2.143



Indonesian Journal of Prosthodontics December 2022; 3(2): 69-76 71

means of bipolar electrodes. The recording elec-
trodeswere approximately 20 mm apart. The pa-
tientwas grounded by grounding electrode by fix-
ing the third electrode on the forehead.

In mastication, on a command signal the sub-
ject placed the gum into the mouth. The subject
closed the teeth into occlusion keeping the test
food between the tongue and started unilateral
chewingwhen the signal was given. Thetestfood
was chewed side for 15-seconds while the EMG
was recorded.’*Chewingmovements were tested
three times. This phase is one sequence. Partici-
pantswere asked not to move their heads during
therecordings, two sessionswere heldforeachin-
dividual. The first session was held to familiarize
subjects with the experimental protocol. Only data
from the second session were analyzed.®

Test specimen

Testspecimenwas one piece of spearmint fla-
voured sugarless gum.On a command signal the
subjectplacedthe gumintothe mouthand chewed
deliberatelyonthe rightsidefor 15 sec. The patient
was asked to chew the chewing gum first on the
preferred side, whichwas alwaystherightside. Un-
less statedtothe contrary, the observations made
apply to chewing on the side of preference.’?

After using the denture for a period of 1-year,
masticatory function was evaluated by recording
the EMG activity for masseterand anterior tempo-
ralis muscles during clenching and mastication.

Statistical analysis

Data was collected and entered in MS Excel
sheet. The descriptive and analytical statistics were
computedwiththe statistical package of social sci-
ences (SPSS)v.22 software. Percentages, mean
and standard deviation were computed. Analytical
statistics ofthe EMG recordings was performed by
paired-t test. Normalitywas checked for the data.
The significance was set at p<0.05.

Table 1 Age distribution of the study group

Frequency Percent
55-60 6 27.2
60-65 8 36.36
65-70 6 27.2
Above 70 2 9
Total 22 100
Table 2 Gender of study group
Gender Frequency Percent
Male 11 50
Female 11 50
Total 22 100
RESULTS

The meanage of sampleswere 62.13yearswith
SD of4.34 (Table 1). Gender distributionwas main-

tained equally in the study (Table 2).

This study showed a significantdifference in EMG
values between the two time periods with higher
mean scores of EMG activity at 1-year. The results
suggestthatthereisa significantincrease inEMG
potential. The nullhypothesiswas rejected andthe
alternate hypothesis stated wasthat there is a dif-
ference in EMG amplitude at1-year compared to
2 months of denture use.

The mean EMG value of RMis foundtobe signi-
ficantly higherthan LM during clenchingat2months
(p<0.001)and 1-year(p<0.001).Inthe sameway it
was observed fortemporalis muscle alsowherein
the mean EMG-value of RT is found to be signifi-
cantly higherthan LT during clenching at2 months
(p<0.001)andlyear(p<0.001) (Table 3 & Fig.5).
During clenching, significantly higher mean EMG
values are recorded at 1-year for RM (p<0.001)
and LM (p<0.001) as well as RT (p< 0.001) and
LT muscles (p<0.001) (Table 3 & Fig.5).

The overall mean EMG value of masseter is
foundto be significantly higherthantemporalis du-
ring clenching at 2-months (p=0.005) and 1-year
(p=0.045) (Table 4).

During clenching, the overallmean EMG value of
masseter (p<0.001) and temporalis (p<0.001) mus-
clesarefoundtobe significantly higheratone year
than that recorded at 2 months (Table 4,10).
During chewing, the mean EMG value of RM is
found to be significantly higherthan LM at2 months
(p<0.001)and1year (p<0.001) (table8). The mean
of EMGvalue of RT is found tobe significantly higher
thanLT2months (p<0.001) and 1 year (p<0.001)
(Table 5).

At 1-year also, the mean of EMG-value of RM
(p<0.001) and RT (p<0.001) are observed to be
higherthan LM and LT muscles, respectively (Ta-
ble 5).

The overall mean EMG value of masseter is

found to be significantly higher than temporalis du-
ring chewing at 2-months (p=0.001) and 1-year
(p=<0.001) (Table 6,9).
During chewing,the overallmean EMGvaluesare
found to be statistically higher at 1-year as com-
paredto 2-monthsfor both masseter (p<0.001) and
temporalis (p<0.001) muscles(Table 6 & Fig.6,7).
Comparingtables 4 and6,itis found thatclenching
values are higher than chewing values.

A negative correlation was found with respect
toageand masseter EMG value. Asage increases,
during clenchingand chewing, the mean EMG va-
lues of masseter decreased at 2 monthsand one
year, but the results are not statististically signifi-
cant (Table 7).
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Table 3 Mean, standard deviation of each muscle during clenching at each recording time.

Muscle 2 Month 1 Year p value
Masseter

RM 419.404+37.10 434.54+32.71 <0.001
LM 407.86+37.95 428.72+37.04 <0.001
p value <0.001 <0.001

Temporalis

RT 399.40+31.87 408.95+30.38 <0.001
LT 393.09+37.38 404.13+33.12 <0.001
p value <0.001 <0.001

Table 4 Overall mean, standard deviation of each muscle during clenching at each recording time

Muscle 2 Month 1 Year p value
Masseter 827.27+£74.69 863.27+69.62 <0.001
Temporalis 813.09+63.24 792.50+65.95 <0.001
p value 0.005 0.045

Table 5 Mean, standard deviation of each muscle during chewing at each recording time.

Muscle 2M 1 Year p value
Masseter
RM 348.95+35.51 366.86+32.59 <0.001
LM 332.18+30.30 357.81+26.22 <0.001
p value <0.001 <0.001
Temporalis
RT 286.36+31.51 310.40+32.59 <0.001
LT 276.59+31.87 301.90+32.96 <0.001
p value <0.001 <0.001

Table 6 Overall mean, standard deviation of each muscle during chewing at each recording time

Muscle 2 Month 1 Year p value
Masseter 681.13+64.23 724.68+57.44 <0.001
Temporalis 562.95+62.96 612.31465.16 <0.001
p value 0.001 0.000

Table 7 Correlation between age and masseter EMG

amplitude
Correlation rvalue pvalue
Age and masseter
clenching —1 year -.240 0.28
2 months -.200 0.37
Age and masseter
chewing — 1 year -.089 0.69
2 months -.187 0.40

Table 8 Simplified table showing Mean EMG activity
of RM and LM during chewing at 2 months

Muscle EMG value P value
Right Masseter  348.95+35.51 <0.01

Left Masseter ~ 332.18+30.30 )

Table 9 Mean EMG activity of masseter andtemporalis
during chewing at 2-months

Muscle P value
Masseter 681.13+64.23 0001
Temporalis 562.96+62.97 )

The comparison of EMG values obtained during
clenching is presented in table 3 and Fig.3,4,5.

The comparison of EMG values obtained during
chewing is presented in table 5 and Fig.6,7.

Table 10 Mean EMG activity of masseter and
temporalis during clenching at 2 months and 1 year

Muscles 2 months One year Overall
Masseter 8237.27+74.67 863.273+69.62 1690.54+143.46
Temporalis 792.50£68.95 813.09+63.24 1605.59+131.97
P value  0.005 0.045 0.016
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Figure 3 The graph of masseter mean of EMG during
clenching
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Figure4 Graph of temporalis mean EMG during clenching

550

500

450

400 -

350

300

250

Right masseter Left masseter Right masseter Left masseter
1year 1 year 2 months 2 MONTHS

Figure5The graph mean of EMG of right and left mas-
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Figure 6 The graph of EMG values of temporalis during
chewing

DISCUSSION

Twenty-two subjectswerestudied aged 58-72
years(mean 62.13years, SD 4.34)whohadallun-
dergone total rehabilitation by means of convent-
ional CD prostheses. The aim of this study was to
evaluatethrough EMG the muscular behaviour af-
ter CD insertion between the paired masticatory
musclesat2 monthsandoneyear of denture use.

The sEMG has long been the “gold standard”
for monitoring muscle activity of masticatory mus-
cleatrest and in function. This pain free examina-
tion, allows the study of the muscular activity, ena-
bling the capture of action potentials generated du-
ring the muscular contraction, which can be ana-
lyzed considering the parameters of length and
amplitude.'? The theory behind these electrodes

is that they form a chemical equilibrium between
the detecting surface and the skin of the body
throughelectrolytic conduction, sothat currentcan
flowintotheelectrode. Theseelectrodesare simple
and very easy to implement. The conductive pro-
perties ofthewhole nerve and muscle allow mea-
surement of electrical activity with extra-cellular
(surface) electrodes. These electrodes do not pe-
netrate the cellmembrane, but detect potential dif-
ferences external to the muscle fibre and distant
fromthe potential source. So,theydo not interfere
with natural function. EMG techniques permit more
precise assessment of muscle functions than that
was previously possible by clinical observation.*
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Figure 7 The graph of EMG values of masseter during
chewing

Asthe muscle contractionincreases, the mus-
cle gives a higher EMG-values and works better.
There is an increase in the EMG values if the re-
tention is better, if the prosthesis functions better
or also if the muscle works better. Hence, better
readings are obtained. Analysis of masseter and
temporalis muscles permitdetermining muscleac-
tivity during function. The present SEMG analysis
of both static (clenching) and dynamic (chewing)
proceduresweretaken into accountduetoitbeing
the combination of the masticatory efficiency.

The reasons for evaluating the two muscles,
masseter and temporalis, only are firstly as these
areone of the two muscles of mastication,and as
these are themuscleswhicharenotdeepandcan
be palpated and sotheirfunctioncanbe recorded
by the surface EMG.**Measurementswere done
at 2 months which is considered as the minimum
adaptation period. Marcelo et al*? suggested that
a period longer than five months of wearing the
newdenturesisrequiredforadaptationandtheac-
quisition of functional capacity.

Clenching

Theclenchtestis able torecordthe patient’s abi-
lity to clench and recruit the masticatory muscles
(temporalis anteriorand masseter muscle groups
are recorded). Higher sustained amplitude read-
ings areagood indicator thatthe musclesare able
tofunction. During clenching, recruitment of motor
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unitsincreases so as to allowmaximum biting force
to be developed.ltseemsclearthat the better the
masticatory system works, the greater the force it
willbe ableto develop comfortably, and that requi-
res perfectmotor co-ordination and the absence of
anydiscomfortinteeth or TMJthatwouldinhibitthe
application of force. Thus, the potential recorded
during clenchingis ameasure of the quality of the
masticatory system.

Itisknownthatthereis alinear relationship bet-
weenthe strength of amuscle and the amplitude of
EMG. Themeanvalues obtained during clenching
were comparable to that reported in literature.
(masseter 430.60 and temporalis 426.80)
Thereisan evidence-based studies reporting that
maximal bite force and the electrical muscle acti-
vity during maximal bite inthe intercuspal position
are significantly weaker in patients with functional
disorders ofthe masticatory system.> Areduction
inSEMG amplitude during afunctional clench test
is a clear indication of a physiologic impairment.
Inour study during clenching, in masseter muscle
afteroneyear EMG amplitudeincreased with res-
pectto2months (p<0.001) (table 3,4). According
tosome authors,less myoelectric activity indicates
atrophy.!! This was not found in any samples of
thisresearch. Forthisreason, the effects of dental
prosthesis can be considered asbeneficial. There-
fore, the rehabilitation with CDs may be considered
asbeneficialto patients allowing aesthetical, func-
tionaland physiologicimprovements withrelative-
ly low cost.

Chewing

Masticationis controlled neurologically. Accord-
ing to literature,’® alterations in occlusal relation
due to residual ridge resorption and CD seating
would affectthe EMG activity of masticatory mus-
cles.However, there are few EMG studies on the
effects of tooth loss and CD use.
In this study sugarless chewinggumwasused as
the test material for chewing. The right side was
chosenat random. Tostandardize the test-material
it was used chewing gum as it has uniform pro-
pertiesthat provide anidealtestbolusfor our study.
Assalivary stimulation can influence masticatory-
function it was used a commercially available su-
garless chewing gum. Many authors have used
chewing gum in their studies.*”*°

Masseter muscle

The masseteristhe mostactive muscle during
the chewing process.20.215461 This activity was no-
ticed in this study also at 2-months and one-year

after prosthetic rehabilitation. Therefore, the differ-
ence betweenrightand left massetermuscleswere
recorded. Literature review shows that this differ-
ence may be found in most cases since patients
usually prefer one side rather than the other during
chewing, independently of age, gender or food
type, even after myofunctional therapy.2®2?! Signi-
ficantly highervalueswere observed for masseter
thantemporalis during clenching atboth sessions
whichmeanthatmasseteris more activeinclench.

Inclenching, the comparative means electrical
activity values of the masseter muscle during the
tooth clenchingtestattwomonths (RT side 419.40
+37.10, LT side 407.86+37.95) are comparable
to that reported in literature.*
The comparative means electrical activity values
ofthe masseter muscles and the anteriortemporal
muscles during the tooth clenching test, after two
months of having the new dentures put in place
(Table 3). These findings are in keeping with the
fact that the masseter muscle is more active in
raising the mandible, especially during masticato-
ry function.? According to literature, the mean
electrical activities recorded at the surface of the
musclesincreases withthe force of muscular con-
traction.128

During chewing, EMG amplitude from the mus-
cle of right side was significantly higher than the
left side at 2 months (p<0.001) (Table 2) which is
inaccordance with previous literature.?? At 1-year
alsoEMG amplitude from the muscle of right side
was significantly higher than the left side during
chewing (p<0.001) (Table 2). Comparisonsare not
available inthe literaturefor 1-yearfor similarridge
conditions.

Temporalis muscle

The overall mean EMG value of masseter is
foundto be significantly higher thantemporalis du-
ring clenching at 2 months (p=0.005) and 1-year
(p=0.045). The temporalis muscle activity was sig-
nificantly lower thanthe masseter activitywhenthe
subjects clenchedwithaCD (Table 4). Similar data
were foundinliteratur.®2 Our results support the
findings intheliteraturethat during voluntary den-
tal clenching, the myoelectric activity of the tem-
poralmuscle does notexceedthe activation of the
masseter muscle.?
During clenching electrical activity of the temporal
muscle was lower than that of the masseter mus-
cleat2 monthsofhavingthe new CDs putin place.
Similar data were found in literature.'6
During clenching, at one year also electrical acti-
vity of the temporal muscle was lower than that of
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the masseter muscle. Comparisons are not avai-
lable in the literature.

The maximumtooth clenchingrecordingsrevealed
anincreaseinthe mean electrical activity value of
the anterior temporal muscles at 1-year compared
to 2-months (p<0.001) (Table 5). Also, high SD
were observedintheinitial data for temporalis du-
ring clenching. Afteroneyear of denture use SDva-
lues decreased in similarity with some authors.?

Chewing

EMG activity oftemporalis muscleinthe side of
chewingwas higherthanthe other side at2 months
and 1-year (p<0.001) similartothat obtainedin few
studies.: The mean EMG values oftemporalis du-
ring chewing at 2 months are comparable to that
reported in literature.?*
The overall results agree with some authors who
reportedthatthe chewing efficiency showed mark-
edincreased bytimein favour to the conventional
acrylic because improving the denture adaptation
which may be due to the neuromuscular control,
which is gradually and slowly generated by time,
i.e. the longer the period of denture wearing, the
better the neuromuscular control gained.®24Clini-
cally,the use ofthe new CD should allow, functional
benefit of the masticatory system.? Thus, the re-
sults of the present study indicate that masseter
contributesto mostofisometric force during maxi-
mum clenchingandtemporalisisthe posturalmus-
cle controlling mandibular movementsinexcursive
function. So, their electrical activity helpsinasses-
sing physiologic process of mastication adaptation.

Age

The results demonstrate that EMG activity of
masseter muscles during clenchingnegatively cor-
relateswithage. Elderly patients exhibited signifi-
cantly lower EMG voltage.?5Inour study it was ob-
servedthat EMG activitywaslessinolder patients
(above 70 years old) similar to studies reported.®
Thisismainly duetoa late and progressive weak-
ening of masticatory muscle that takes place with
ageing. Ageing seemsto modify the neuromascu-
lar controlsinvolvedin mastication. This point is in
accordance with the fact that masticatory perfor-
mances decrease withage as other motion activi-
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ABSTRACT

Loss ofeye have physiologic and socialimpacton patients, especially in pediatric patients. To overcomethis problem
ocular prosthesis can be made similar with the color, shape, sizeand movement of the patient’s eye, so the ocular
prosthesis can look like natural eye. The various methods, techniques and concepts documented in this case re-
portwith modifications to the physiologic impression and making of iris buttons aim to get the better movement of
the prosthesis and 3D profile of the iris. A 6-years-old female patient came to the USU Dental Hospital to fabricate a
new eye prosthesis. The patient had a medical history of retinoblastomaatthe age of 2 years and had enucleation
surgery.The eyeisrehabilitated with fabrication of acustom ocular prosthesis with modifications on physiologic im-
pression and iris button making. Modifications to physiologic impression and modifications to the fabrication of iris
buttonswillprovide movement, shape and 3D effects of iris that are better than stock eye prosthesis. Itis concluded
that custom ocular prosthesis withmodification on physiologicimpression provide a better and more natural move-
ment. While modification on making iris button using customized iris button cuvette will facilitate the process of ma-

king iris button.

Keywords: custom ocular prosthesis, physiologic impression, iris button
This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

Eyesare one oftheimportantorgansinthe hu-
manbody. Otherthanits primary function onvision,
a complete eye contributes to aesthetic face and
facial expression. Loss of eye will impact patient
physiologic and social life, especially in pediatric
patients.

Eye loss canbe caused by congenital anoma-
lies, trauma, or tumors.! There are 3 types of sur-
gery oneye ball consisting of eviscerationis the re-
moval ofthe contents ofthe eyeball by leaving the
sclera, Tenon's capsule, conjunctiva, extraocular
muscles, while the corneais sometimes maintain-
edwiththe condition ofthe nerve fibersintact; enu-
cleation is a surgical process in which the entire
eyeballisremoved after severingthe musclesand
the optic nerve,while exenteration is the removal
ofthe contents ofthe orbit,including the eyelids and
surrounding tissue.!3

In the case of eye defects, the rehabilitations
canbedividedinto 2 types, orbitalimplantsand ocu-
lar prostheses.*Ocular prostheses canbedivided
into 2 types, stock eyes and custom ocular pros-
thesis.® Stock eye is a popular rehabilitation me-
thod in the past and are still used up to now,® be-
causethe minimalmanufacturing time untilitdoes
notrequire any manufacturing stepsinthe labora-
ratory and consists of various types of iris sizes
and colors. The disadvantages are discomfortand
infection due to the difference in size between the

eye socket and the stock eye, causing water poc-
ketstobecome abreeding ground for bacteria, un-
matchediris color also causes aesthetic problems
in stock eyes. Stock eyes have a thin shape and
are made of acrylic material, indicated for the re-
habilitation of post-evisceration eye defects.®
Custom ocular prosthesis can be indicated to
rehabilitate eye socket after evisceration and enu-
cleation, whereas custom ocular prosthesisis con-
traindicated in patients who are allergic to acrylic
materials and in eye sockets that lack retention.
Customocular prosthesis hasvarious advantages
such as the color of the ocular prosthesis iris and
scleracanbeadjustedtothe color ofthe eye thatis
stillpresent. The prosthesis canbe adjustedto the
condition ofthe patient's eye socketand the move-
vementofthe custom prosthesiswillbe betterthan
the stock eyes. Meanwhile, the disadvantage of a
customocular prosthesisisthatittakes alongtime
for the manufacturing process in the laboratory.®
The manufacture of custom ocular prosthesis
has evolved inmanufacturingtechnigues and ma-
terialsfromtimetotime.Ocular prosthesis canuse
materials made of glass or poly methyl methacry-
late (PMMA) acrylicresin. Atthistime glass mater-
ial is not an optionfor making eye prostheses be-
cause these materials break easily and their surfa-
ce changesdueto contactwith orbital fluidand can
only survive 18-24 months.*Based on previous ex-
periencethe use of glass materialalso cannot cor-
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recttheloss of orbital volume or the atrophic con-
dition that occurs, has a rather sharp edge andis
less comfortable to use.® The first custom made
ocular prosthesis made of acrylic material was
made in 1943 by the dentistsofthe United States
Army. This material has advantages such as not
easy to break and easy to produce. Although the
intaglio surface of this prosthesis fits into the eye
socket, not the entire surface of the prosthesis is
polished, so itcan cause irritationtothe socket if it
is loose.*

This paper is aimed to explain the process of
making acustom ocular prosthesis with modifica-
tions in physiologicimpression and the manufact-
ure of the iris button.

CASE

A6-years-oldfemale patient, cametothe Uni-
versitas Sumatera Utara Dental Hospital with achief
complaintofloose and deformed old artificial eye
that she wanted to make a new and better artifici-
al eye. The patient had amedical history of retino-
blastomaatthe age of 2 yearsand had undergone
enucleation surgery at that time. The patient has
alsowornstockeyes after 2 months post-surgery
to date (Fig.1A,B,C).

Onclinical examination of the intraocular tissue
(Fig.1D), the eye sockets were in good condition
andthe depth ofthe eye socketswas shallowinthe
inferior palpebralareabut quite deepin the super-
ior palpebral area.

MANAGEMENT

Anatomicalimpressions were performed using
animpressiontray made ofvisiblelightcure (VLC)
whichwas connectedtothe syringe (Fig.2A) by first
testingthe trayintothe eye socketto see excessive

= <

Figure 1A The patient uses old stock eyes, B old stock
eyes intaglio surface, C old stock eyes facial surface,

D intra-ocular examination of tr;rigbt eEe.

Figure 2A VLC impression tray connected to a dispo-
sable syringe, B anatomicalimpressionwith irreversible
hydrocolloid impression material, C intaglio surface of
anatomical Impression D anatomical impression

i*s»!
Figure 3A Anatomical wax pattern making, B try in ana-
tomical sclera wax pattern into the patient's eye socket

expansion. Anatomicalimpressions of eye sockets
were performed using irreversible hydrocolloid (al-
ginate) materialwith normal setting time. First, stir
thealginateinarubber bowl with the ratio of pow-
der and water according tothe manufacturer's di-
rections, after stirring insert the alginate into a sy-
ringe with a VLC impression tray attached to the
syringe. Thenthetrayis placedintothe socket and
the alginate isinjectedinto the eye socket. The po-
sition of the patientsitting in an upright position, the
patient was instructed to move the eyeball to the
right, left, up and downwithoutmoving the head to
record the proper depth and width of the socket
(Fig.2B). After the material hardens, thetrayis re-
moved and the remaining printmaterialis cleaned
from the socket.

The anatomicalimprinted intaglio surface (Fig.
2C)wasimplantedin asmall plastic cup containing
half of the dental stone to anterior posterior border
oftheimpression and allowed to harden (Fig.2D).

Making anatomical slerawax patterns;firstthe
surface of the mold is coated with petroleum jelly
thenliguidwax is poured intothe mold, let the wax
harden afterthatthe wax patternis adjusted to the
shape ofthe patient's natural eye convexity with the
highestpartofthe convexity located in the pupilla-
ryarea. Trial the anatomical sclerawax pattern on
the patient's eye socket until the eyeball shape is
most suitable for the natural eye. After everything
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ismatched, surface ofthe wax patternissmoothed
(Fig.3A). Afterthat,tryinthe patient's eye socket to
see if it matches the real eye (Fig.3B).

Making physiologicimpressiontray mold using
polyvinylsiloxane (putty and light body). First, the
anatomical sclerawax patternwasimplantedfrom
theintagliotothe periphery on the base of the cu-
vette using putty material and then allow itto hard-
en, thenapply vaseline tothe putty surface to pre-
vent the putty and the antagonist light body mer-
ging. Coverthe surface of the cuvette with plastic
separator then place the antagonist cuvette. The
antagonist cuvette isthenfilled with putty material
then closed and pressed, after the putty material
hardens open the cuvette,remove the plastic se-
parator andinjectthe light body on the antagonist
surface then the cuvette is closed and pressed
again to get details of the wax pattern. After the
printed material hardens, openthe cuvetteandre-
move the wax pattern (Fig.4A).

After obtaining a mold from putty material, it will
be continued with the manufacture of physiologic
impression tray using a self-polymerized acrylic
resinwitharatio of powderand liquid according to
the manufacturer'sinstructions, the acrylic is stirred
in a rubber bowl and allowed to reach the dough
stage then the acrylicisinsertedintothe mold and
pressed on cuvette to remove excess acrylic. Af-
ter the acrylic material hardens, open the cuvette
and trim the physiologic tray (Fig.4B).

Physiologic impression was carried out using
polyvinylsiloxane (light body) material. First,adhe-
sive tray material was applied to the intaglio and
peripheral surfaces of the physiologic impression
tray, then the light body impression material was
injectedintothe eye socket using a mixing tip and
a dispensing gun. Insert the physiologic tray into
the eye socket then the patient was instructed to

Figure 4A Immersion of anatomical sclera wax pattern in
cuvette, B physiologic tray from self-polymerized acrylic

Figure 5A Tray adhesive material, PVS light body and,
B the result of physiologic impression.

close his eyes and move his eyes up, down, left
and right, this aims to record all movements that
may occur when the prosthesis is used. After the
impression materialhardensremove the physiolo-
gic tray from the socket. Smooth out the impres-
sionresultby removing excess material (Fig.5).

Inmaking mold for physiologic sclera, embed-
ded physiologicimpressiontrayintaglio surfacein-
tothebase of cuvette using atype 1V dental stone;
where the embedded portion of the tray is the in-
taglioportion of the impression tray. Afterthe den-
tal stone has hardened, apply vaseline to the en-
tire surface ofthe dental stone and physiologictray
then unite the antagonist cuvette andfill it with the
typelV dental stone, then closethe cuvetteandthe
dental stone willharden. After hardening, openthe
cuvette and remove the physiologic impression
tray to obtain a mold from the physiologic sclera
(Fig.6A).

Physiologic sclera is made by using wax with
pouring liquid waxintothe mold. First heat the wax
untilitmelts then pour the moltenwax on the facial
mold and let it harden. After hardening, proceed
with pouring the molten wax on the intaglio mold
where after the molten waxis poured,immediate-
ly closethecuvette and press the cuvette until the
wax hardens. Open the cuvette and remove the
physiologic sclera wax pattern and trim away ex-
cess wax.

Try in physiologic sclerawax, determine the lo-
cation, size and color of the iris. Try-in physiologic
sclera wax pattern is performed on the patient's
eye sockettosee if the sclera convexity is in simi-
lar with contralateral eye, then check the move-
mentofthe physiologic sclerawax pattern (Fig.6B).
Determination the location and size of the iris is
usingtheinterpupillary distance (IPD)ruler (Fig.6C).

Determinethe size oftheiris, in this patient the
iris size is 11 mm, so an iris disc made of plastic
material with a diameter of 10.5 mm was used to
compensate forthe enlargementeffect due to the
convexity of the sclera and iris button. Then the
pupil disc was placed with previously determined
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Figure 7A Iris and pupil disc that have been fused, B
makingiris pattern with lightcure resin composite, C the
coloring process and the finished iris.

Figure 8A Customizediris button cuvette, B waterbath,
C finished iris button

midpoint in the iris disc (Fig.7A). Making iris pat-
tern is done by using light cure resin compositeto
getabetter 3-D effect. Aftertheiris patternisfinish-
ed, it is followed by coloring the iris using acrylic
paintwiththe colorthat matched with patient con-
tralateral eye. Where in this case acrylic paint is
used with a mixture of burnt umber and black co-
lors in a ratio (1:1/2) (Fig.7B); when finished, the
paint is allowed to dry for 24 hours (Fig.7C).

Afterthe paintisdry, it was continued with ma-
king the iris button using a customized iris button
mold cuvette (Fig.8A). Iris buttons will be made
using heatcured acrylic resin with clear color and
processed using a water bath (Fig.8B). After the
boiling process is completed, the iris button was
ready (Fig.8C).

Insertion of the iris button on the physiologic
sclera. After the iris button has been produced, it
willbe continued by making a hole for the iris but-
toninthe physiologic sclerawax pattern. Wherethe
position and diameter of the hole has been deter-
termined at the time oftry-in physiologic sclerawax
pattern. After the hole is made, the iris button can
beincorporatedintoaphysiologic sclera wax pat-
tern. Aftertheirisbuttonis installed, the sclerawax
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Figure 6A Physiologic sclera mold, B try in physiologic
sclera wax pattern, C using the IPD ruler to determine
the location and size of the iris

pattern will be tried inagain to the patient to see if
the iris button position is correctorifitneedsto be
readjusted.

Definitive sclera preparation was performed
by immersing the physiologic sclera wax pattern
into a cuvette with the iris button attached to the
sclerawax pattern. Immersion in the cuvette was
carriedoutusing type 1V dental stone. After hard-
ening the cuvette was opened and dewaxed the
cuvette. The cuvetteisallowedtodry and then ap-
ply cold mold seal (CMS) on both surfaces of the
dental stone except for the iris button do notapply
CMS. Stir the heat cured PMMA with the ratio of
powder and liquid according to the manufactur-
er'srecommendations and the pre-determined co-
lor. Mixing is done using a rubber bowl; after that,
allowthe acrylictoreachthedough stage, thenput
theresinintothe cuvette and press to remove ex-
cess acrylic resin. Boiling is done using a water
bathat 80°C and a time of 1 hour 30 minutes. Af-
terthe boiling process is complete, letthe cuvette
cool then open the cuvette and remove the eye
prosthesis, grind the prosthesis from the remain-
ing acrylic and polish the facial to the peripheral
edges.

Definitive scleratry-into see if the convexity is
appropriate and make adjustments untilthe sclera
is similar to the original eye. If there is an adjust-
menttothe scleraconvexity,the antagonist cuvet-
te must be replanted to correct the changes that
have been made.Reduction of the facial surface
tothe periphery ofabout1.5-2mmto obtain space
for the clear acrylic resin (Fig.9).

Coating of clear acrylic on the facial surface.
Place the reduced facial sclera back into the cu-
vette,then stir in the heat cured PMMA with pow-
der-to-liquid ratioas recommended by the manu-
facturer. Mixingis done using a rubber bowl, after
stirring, allowthe acrylictoreachthe dough stage,
then puttheresininto the cuvette and press to re-
move excess acrylic resin.

Boiling was carried out using awater bathat a
temperature of 80°C and a time of 1 hour 30 mi-
nutes. Afterthe boiling processis complete, let the
cuvette coolthen openthe cuvette andremovethe
eye prosthesis, grind the prosthesis from the re-
maining acrylic and polish the facial to the peri-
pheral edges (Fig.10A).

Facial surface reduce
about 1.5-2 mm

Pheripheral
border

SKLERA

Intaglio
Surface



Indonesian Journal of Prosthodontics December 2022; 3(2): 77-81 81

Figure 9Overview of reduced facial portion of the sclera

Figure 10A Completed eye prostheses, B patientwear-
ing right ocular prosthesis

The finished prosthesis is inserted with atten-
tiontoesthetic appearance, comfort and function
(Fig.10B). The patientis giveninstructions on how
toputonand removethe prosthesis,aswellashow
totreatitathome. The prosthesis should be insert-
edwith clean hands,removedat waxandimmersed
in an antibacterial solution. Controls were carried
out on days 1, 3, 7 post-inserting.

DISCUSSION

Eyelosscanbe caused by congenital anoma-
lies, trauma, or tumors. There are 3 types of sur-
gery on eye ball consisting of evisceration, enu-
cleation and exenteration.}* Ocular prostheses
aims to restore the patient's facial appearance to
look normal, so it can give patient more self confi-
dence in social life.

Ocular prostheses are recommended to be
made 6-8 weeks after evisceration or enucleation
and afterhealing of the socket.*Ocular prostheses
are divided into stock eye prostheses, customocu-
lar prostheses and ocular implants.! Stock eye
prostheses comein standard size, contour, shape
and colour.

Customocular prosthesis can produce move-
ment, orientation, color, iris and scleracontour, pu-
pil and iris size, a more real and symmetrical ap-
pearance on the patient's face.’

By makinga custom ocular prosthesis with modi-
fications to physiologic impression using anatomi-
cal sclera made of PMMA acrylic material as an
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impressiontray, withlight body Impression mater-
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patient feels more satisfied, improving the pati-
ent's confidence.
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ABSTRACT

A-18-years-old male came to the Dental and Oral Hospital of Hasanuddin University with acomplaint of losing his
leftear due to atraffic accident several years ago and often feeling pain in his ear especially when blown by strong
winds. The patientwants to make anauricular prosthesis so that his self-esteem returns to normal. The extraoral exa-
mination showed convex profile, oval-shaped face, symmetrical eyes, nose and lips, submandibular lymph nodes ex-
hibit without complaints. The right and left ears are not symmetrical. Manufacture of silicone auricular prosthesis
with adhesive retention. Anatomical impressions ofthe patient's and his siblings' ears wereperformed as a guide for
duplication ofthe patient'sleft ear using an irreversible hydrocolloid impression material. The wax pattern ofthe ear
prosthesis that had been made on the die was paired with the patient to check the size accuracy and left and right
symmetry. Then proceed with the process of acrylic packing and coloring. After the laboratory process was com-
pleted, insertion is carried out. Signs of successful treatment: silicone ear prosthesis with adhesive retention has

restored the patient appearance and self-esteem.

Keywords: auricular prosthesis, silicone, adhesive, self-esteem
This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION
Eardefectscan occur secondarily tocongenital
malformations, traumaortumoursurgery. The ab-
sence ofanearis aconsiderable aesthetic problem
that may affect the patient’s psychology and so-
cial behaviour.! Correctionof ear defects can be ac-
complished surgically, prosthetically or through a
combination of these approaches; the choice of
treatmentdepends onthe site,size, age and aetio-
logy ofthe defectas well asthe patient’s desires. '
Reconstructive surgeryis limited by the age and
medical conditions ofthe patient, insufficient resi-
dualtissue, vascularcompromise due to radiation
andthe patient’s preferences.34Further, aftera sur-
gical procedure, the reconstructed ear maynotre-
semblethe normalone.5Onthe otherside, prosthe-
tictreatment can produce an anatomically accur-
ate and aesthetic device.*¢ Before introduction of
osseointegration, auricular prostheseswere retain-
ed by adhesives ora connectionto eyeglasses.*®’
The aim of maxillofacial rehabilitation should
provide a suitable prosthesis for patients with facial
defects so that they are rehabilitated back to the
society toface andacceptthe challenges of life.®*°
Itencouragesthe best possible quality of lifeand up-
holds their self-image during their traumatic psy-
chologicaladjustment.** Amongthe large number
of materials that have beentried out in the history
of anaplastology, for example, porcelain, natural
rubber, gelatin and latex, two have established
them-selves: methacrylates and silicones.112Re-
tention andstabilityare major concerns regarding
comfortable use of afacial prosthesis. Medical ad-

hesives, anatomical undercutsand mechanicalde-
viceslike spectacles, hairbands, magnets and im-
plants have beenusedto retain prosthesis. Since
theintroduction of percutaneous endosseousim-
plants for use withbone conductionhearing aidsin
1977,implants have acquiredimportantroleinthe
prosthetic rehabilitation of patients with craniofa-
cial defects.22Implants can vastly improve the re-
tention and stability of a facial prosthesis. Despite
improvement in per capita income, financial con-
sideration is among one of the prime barriers in
seeking maxillofacial treatment in developing
countries.

This article describes a simplified and econo-
mical approach for fabricating silicone auricular
prosthesis.

CASE

A-18-years-old male, came to the Dental and
Oral Hospital of Hasanuddin University with a com-
plaint of losing his left ear due to a traffic accident
and often feeling pain in his ear especially when
blown by strongwinds. The patient wantsto make
anauricular prosthesis sothat his self-esteem re-
turnsto normal. Extraoral examination,convex pro-
file, oval-shapedface, symmetricaleyes, noseand
lips on the right and left, submandibular lymph
nodes exhibit without complaints. The right and
left ears are not symmetrical.

Examination of the ear area is carried out to
confirmthe diagnosis ofthe patient's defect. Based
onthe classification according to Luo etal, the pa-
tient's ear defects are categorized as type Il dis-
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Picture 1 Patient photo profile; A left side, B right side,

Picture 2A Impression of patient’s ear defect, B cast
model of the ear

orders, namely mostpart or total ear loss with pe-
riauricular skin intact (Fig.1).

MANAGEMENT

Impression ofthe patient's auricular defectarea
was carried outwiththe patientinthe dental unitin
the supine position,the head positionwas adjusted
sothatthe defectareawasvisible inthe horizontal
plane,andthe patientwas given a protective apron
toprotect his clothes duringthe impression proce-
dure.Theareaaroundthe auricularis outlined with
apencilthat is not easily erased. The coordinates
of the vertical and horizontal axes of the ear are
made onthe patient's skin. Thismarkwill be trans-
ferredtothe printoutandwill be visible onthe work-
ing model. The image coordinates must be pro-
perly oriented during the fabrication of the new au-
ricular prosthesis. Boxingis made usingred waxto
facilitate the impression process (Fig.2A).

Thewaxingup processis carried out by carving
the shape of the on the working model with wax
alongthelargesthelicaland lobe dimensions that
coverallparts according to the anatomical shape
ofthe ear. The posterior cornerthathasbeen com-
pletely carved is boxed by pouring the stone into
theboxarea on the lower surface of the posterior
helixand lobe. Boxing wax isremoved fromthe su-
perior aspect of the posterior which has been fi-
nished formingfor easy carvingonthe externaland
exterior ear surface (Fig.2B).

Thetry-instagefor the patient is carried out af-
terthe waxing-up processis completed (Fig.3). The
following points are checked attryin; thefit of pros-
thesis on the tissue, the correct horizontal align-

Picture 3A Waxmodelling results, B anatomy and land-
marks of the auricle (Source: Storck K, StaudenmaierR,
Buchberger M, Strenger T, Kreutzer K,von Bomhard A,
Stark T. Totalreconstruction ofthe auricle: our experien-
ces on indications and recent techniques. BioMed Res
Int 2014; Article ID 373286, 15 pages http://dx.doi.org/
10.1155/2014/373286).

Picture 4 Try in process of auricular prosthesis waxing
up; A front side, B back view, C side view.

ment with the natural ear, the projection ofthe ear
inrelationtothe side of the head, and the integrity
ofthe margins.’s After this stage is followed by the
packing and coloring process.

Thewaxprosthesisisnowsealed to the model
andtheleading edge is thinned asmuch as possi-
sible soastoallowthe silicone edgestofeatherinto
the natural skin. Athree partmouldis necessary to
achieve easy placement of silicone. Embed the
mouldin plaster up to the leading edge. The mid-
dle sectionofthe flask is added and stone is filled
intothe entire undercut section ofthe mould along
the part line. Afterasuitable separating mediumis
applied, the remainder of the flask is filled with
stoneandisclosed. Also, the plaster can be soak-
edinsoapsolutionwhichactsas a separator. The
helix undercut is poured in a hard dental stone.
When pouringthe section, finish the plaster so that
the flash line will be on the undercut side of the
helix. Allow to set, and then cut grooves to allow
location with the top half of the mould. Mould is
again soaked in soap solution (Fig.4).

The next step is to stain the auricular prosthe-
sis by matching the skin color of the patient's ear
(Fig.6). The staining technique chosen is the intrin-
sicstaining technique by matchingthe color of the
skin with the color of the silicone to be used.
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Figure 6 Shade matching technique of patient’s ear.
Source: KrishnaPD, Archana AS, Anupama PD. Fabri-
cation of a silicone auricular prosthesis — a case report.
NUJHS 2016: 6(1), ISSN 2249-7110

Figure 8A Adhesive material using to attach the auri-
cular prosthesis, B after auricular prosthesis inserted

After the colouring phase is complete, the
auricular prosthesis is attached to the patient's
defect area using adhesive material.

DISCUSSION

The replacement of anatomical parts is an art
and science. Prosthesis form, coloration, texture
mustbe asindiscernible as possible from the sur-
rounding natural tissue. The ideally constructed
prosthesis must duplicate the missing facial feat-
uressopreciselythatthe casual observer notices
nothing that would draw attention to the prosthetic
reconstruction. The primary objective of maxillofa-
cialprostheticsistorestore esthetics, functionand
preservethe remaining hard and soft tissues. The

accomplishment of primary objective often leads
to the important secondary objective of restoring
theindividual to the society and enabling them to
lead a normal life.

Intheinitial evaluation of a patient for auricular
reconstruction, several variables must be consi-
dered. These variables include a) patient-related
factors,including medical health,medications,and
smoking; b) patient’s reconstructive goals cause
ofthe defect; c) type of tissue involved: partial thick-
ness versus full thickness; d) size and location of
the defect; e) conditionof surroundinglocalandre-
gional tissues.

Cutaneous
defects

Composite
defects

Near-total or
total auricular
defects

Surrounding

" - ‘
Surrounding
N .
| farginal ‘ | Nonmarginal ‘ tissue intact ‘

tissues compromised

Figure9Louis’classification of acquired defects of ear.'4

There are several advantagesto silicone maxil-
lofacial prosthesis. It requires little or no surgery,
the patientspends lesstime away from home and
job and the reconstruction is often more natural-
looking. However, the drawbacks include the ne-
cessity of fastening the appliance to the skin and
removing itevery day. The function ofthe prosthe-
tic ear is to direct the sound waves into the audi-
tory canaland to maintain a properenvironmentfor
the inner ear membranes. It normally improves
hearing by about 20%. The prosthetic ear will re-
tain eyeglasses, and retain a hearing aid if need-
ed. Italso serves as a great psychological benefit
in the rehabilitation of the patient.

The entire treatment was divided into four ap-
pointments: a) impressions, b) fabricating wax pat-
tern, c) making the mould, and d) processing the
prosthesis.

The difficulties faced during fabrication of cus-
tom-made prosthesis are;obtaining accurate im-
pression ofthe defectwithoutany compression or
distortion of tissue, orientation of ear in harmony
with the contra lateral ear, sculpturing the exact
anatomy and position of the prosthesis, obtaining
a satisfactory shade exactly matching to the skin
complexion of contra lateral side of the face.

The location of the prosthetic auricle is prede-
termined by first observing the topographic rela-
tionship of opposite normal ear withfacial features
incases of unilateral prosthetic reconstructionand
thenduplicatingits position atthe proposedrecon-
structionsite. Accordingto Tolleth, three measure-
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mentsmust be correct to achieve a proper place-
ment of the auricle; axis, level and distance from
the orbit.®

Axis;itis difficult to define exactly the position-
ing of the axis, but it can be described as the line
of balance through the long dimension of the ear.
Some indicate thataxis is parallel to the bridge of
nose. An angulation of 20° from vertical position
seems to be satisfactory.

Level;thelevelcanbe assessed with the head
in the anatomic vertical position. The highest part
of the helixisonaline roughly with that of the eye-
brow, andthe lowest part of the lobule is on a line
at the base of columella or slightly below that.

Distance fromthe orbit; the ideal distance of the
prosthesisfromthe lateral orbital rim is about one
ear length, or 6.5-7.5 cm.

The retention and stability of the prosthesis is
an important factor for the prosthesis; hence the
ear prosthesis can be retained by various methods
ofretention, eitherby using anatomical undercuts,
hair bands, and frame of eyeglasses, adhesives
and implants with magnets or bars.*’

Althoughimplants can provide better retention
and stability of the prosthesis, the reported draw-
back ofimplants was high number of failure rates
duetothe effectofradiation therapy on bone mor-
phology, the compromised healing ofthe skininthe
region ofthe mastoid and accuracy of impression
over movable tissues.*®In addition, cost factor of
theimplants andthe waiting period was notaccep-
table by the patient.

Another major disadvantage was that due to
psychological trauma of undergoing oncosurge-
ry, the patient hardly agrees to undergo another
surgeryforImplant placement. Thus, due to these
factors, clinicians hadno better option rather than
using custom made prosthesis for such patients.1?

The skinadhesive may degrade and results in
reduced strengthand bonding property overalong
period oftime; some skinadhesives have beenre-
ported to cause hypersensitive reactions.'® Al-
thoughthe successrate ofimplant supported pros-
thesis is very high, the prosthesis retained with
skinadhesives, anatomical and soft tissue under-
cuts are more successful due to their ease of ap-
plication and are comparatively less expensive
then implant supported prosthesis.?

Silicone elastomeric materials are more com-
monly used, because they provide better stability
and good marginal adaptation, which satisfies pa-
tient'scosmeticand esthetic needs; butthe major
disadvantage is that the manipulation of silicone
requires more complex,advanced and multifacet-

edtechniqueswhich are rather more expensive.?!
Thessilicone elastomeric material possess' excel-
lent physical properties with good heat stabilityand
are chemically inert materials, particularly when
they are used in fabrication of prosthesis used to
restore body parts.

Silicon elastomeric material possesses softtis-
suelike consistency; provide additional advantage
when they are used to restore the defects in mo-
vable soft tissues. Silicon materials are available
in various shades provided by manufacturers to
give exactshade andtexture of skin which closely
simulateand resemble shade of patient's skincom-
plexion. The drawback of the silicon prosthesis is
that, in the long term the prosthesis material de-
grades easily and its additives undergo changes
whenexposedto moisture, high temperature, UV
light and sunlight, thus creating a need for repla-
cementby a new prosthesis. To overcome these
disadvantages newer polymeric materials have
beenintroduced like polyphopozenes, silicon block
polymers, methacryloxy propyl terminated polydi-
methylsiloxane with enhanced mechanical, chemi-
mical and physical properties, such as increased
elongation, highedge strength,improved heatsta-
bility, good tear strength, chemicallyinert,low hard-
ness and viscosity for fabrication of maxillofacial
prostheses.*®

The use of craniofacial implants for retention
of extraoral prostheses, such as ears, offers ex-
cellent support and retentive abilities'® and im-
proves a patient’s appearance and quality of life.
The use ofimplants can eliminate or minimize the
need for adhesive and allows for proper orienta-
tion and seating of an ear prosthesis by the pati-
ent. However,a satisfactory outcome may only be
achieved by careful planning in terms of the num-
ber and position and orientation of the implants
and the proper connection of the ear prosthesis to
implantretention structure witha castor machined
bar. Precious alloys are commonly used for const-
ructionofabarbecause oftheirexcellent strength,
but casting precious alloys onto wrought metals
may notresultinaperfectunion.*The dental labo-
ratory procedures involved are complex and ex-
pensive.®

Although our patient’s silicone prosthesis could
be wornwithoutadhesives by snapping it onto his
eyeglass earpiece, many patients require adhe-
sives (eg, Hollister, Mastisol) or specially formu-
lated facial prostheticadhesives (Daro, Pros-Aide,
Secure). Adhesives require patience and precisi-
on of the wearerto obtain correctinitial placement
ofthe prosthesis. This may be verydifficult for older
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patients who have limited vision and dexterity in
addition to the challenge of focusing on one side
of the head while looking in the mirror. Silicone-
basedadhesivesrequire solventsforcleaning the
prosthesis, which accelerate deterioration of the
prosthetic margins. Allergic contact dermatitis is
known to occur with skin adhesives. Some pros-
theses may belined with urethane to improve ad-

hesion.?

It was concluded that auricular prosthesis is
an option to restore the aesthetic function of the
patient'sface, therebyincreasing the patient's self-
confidence. Silicone material bonded with adhe-
sive material is the best choice for patients who
cannot be implanted as a retention of their auri-
cular prosthesis.
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ABSTRACT

Enucleation leadsto contracture of orbital tissue accompanied by reduction in volume and forniceal depth, which
results inan inability to sustain a prosthesis. Shallowinferior fornix in contracted eye socket compromises adaptati-
on, retention, stabilization and duplication of palpebral opening similar to natural eye in terms of size, support, con-
tour and convexity make fabrication of custom ocular prosthesis become challenging. Hence, the present article
describes the use of ocular prosthesis as conformer to obtain better appearance and enlarge orbital dimension in
contracted socket. A 21-year-old male came to Dental Hospital Universitas Sumatera Utara with acomplaint of un-
aesthetic face appearance due to enucleation of left eye in the last 5 years old subsequent to trauma by sharp
blades. The patienthad already used an ocular prosthesis but lost it 6 years ago and didn’t used it until now. In cli-
nical examination, the anopthalmic socket had good posterior wall mobility and absence of infection but, mild con-
tracted socket (Grade 1) with shallow inferior fornix depth was examined. Inthis case, ocular prosthesis provides
aesthetics as well as expanding the lid anteriorly, conjunctiva and fornix posteriorly that were successfully obtain-
ed by performing functional impression using imprinted waxed up. This resultsin afavorable peripheral eye seal.
Keywords: custom ocular prosthesis, waxed up convexity, functional impression, contracted eye socket, conformer

This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

Eyes are naturally the first features of the face
to be noticed. The eyeisa vital organ not only in
terms of vision but also being an important com-
ponent of facial expression.! The disfigurement
resulting from loss of an eye can cause significant
psychological as well as social consequences for
both the patient and family. This resultsinthe pa-
tient becoming visually, esthetically and psycholo-
gically handicapped. Restoring the defect with a
silicone- or acrylic-based prosthesis notonly res-
tores esthetics but also gives back the lost con-
fidence to the patient.?

The surgical procedures for removal of an eye,
are classified by Peyman, Saunders and Gold-
berg intothree general categories as evisceration
(where the contents of the globe are removed lea-
ving the scleraintact), enucleation (mostcommon,
where the entire eyeball is removed after severing
the muscles andthe optic nerve) and exenteration
(where the entire contents of the orbit including
the eyelids and the surrounding tissues are re-
moved.! Enucleation leadsto contracture of orbi-
tal tissue accompanied by reduction in volume and
forniceal depth results in an inability to sustain a
prostheses.®

Adequate retention of the ocular prosthesis in
the anophthalmic socket requires a well-formed in-
ferior fornix, which inturn requires sufficient con-
junctivallength and a deep recess. Contracted so-

cketis a condition characterized by fibrosis of the
anophthalmic socket where shallow or obliterated
fornix is a key finding in different stages of the di-
sease and it occurs secondary to conjunctival
shrinkage. Shallow inferior fornix occurs possibly
asthere is no globe and so the inferior rectus mus-
cle is at a higher level in the socket with subse-
guent elevation of the lower lid retractors and their
connections including the fornical conjunctiva.*

Several classifications to grade a contracted
socket have been published in the literature. The
mostwidely used clinical classification is the Gopal
Krishna classification, where the contracted so-
cket is divided into five grades, such as Grade O:
a healthy socket with deep and well-formed for-
nices, Grade 1: shelving or shallowing of the lower
fornix, Grade 2: loss of the superior fornix along
with the inferior fornix, Grade 3:involvementof all
four fornices (superior, inferior, lateral, and me-
dial), Grade 4: involvement of all four fornices along
with areduction inthe horizontal palpebral fissure
length or HPFL, Grade 5: recurrence of contracti-
on after repeated failed attempts at reconstruct-
tion.®

Early management of an ophthalmic socket pre-
vents loss of volume in the anterior orbital area
and facial asymmetry. A fundamental objective
when restoring an ophthalmic socket with an ocu-
lar prosthesis is to enable the patient to cope bet-
terwith the difficult process of rehabilitation. A mul-
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tidisciplinary management and team approachare
essentialin providing accurate and effective reha-
bilitation and follow-up care for the patient. There-
fore, the combined efforts of the ophthalmologist,
the plastic surgeon and the maxillofacial prostho-
dontist are essential to provide a satisfactory ocu-
lar prosthesis. A properly fitted and accepted cus-
tom ocular prosthesis has following characteristics
retains the shape of the defect socket, prevents
collapse orloss of the shape of the lids, provides
proper muscular action of the lids, prevents accu-
mulation of fluid in the cavity, maintains palpebral
opening similar to the natural eye, mimics the co-
loration and properties of the natural eye, has gaze
similar to the natural eye.®

Ocular prosthesis can be classified as stock
shell or ready-made and custom-made prosthesis.
The close contact of custom-made ocular pros-
thesis with the tissue bed improves tissue health
by reducing fluid accumulation in tissue-prosthe-
sisinterface thereby decreasing the chances of tis-
sue irritation and bacterial growth. Custom ocular
prostheses are also known to distribute the pres-
sure more equally and decrease the incidence of
conjunctival abrasion as compared to stock ocular
prostheses.®

CASE

A 21-year-old male patient reported to the De-
partment of Prosthodontics, RSGMP USU with
the chiefcomplaint of missing left eye. Patient his-
tory revealed that he had aninjury type of trauma
from sharp blades to the left eye when he was 5
years old,thenunderwent surgical removal of his
entire eyeball eyes (enucleation). The patient once
used an artificial eye but hadlost it 6 yearsagoand
never use anything until now. Upon examination
the ocular defect was healed properly with good
mobility of the posterior wall of the ocular defect
during full excursive movement, absence of infec-
tion,and adequate volume to support the prosthe-
sis. The palpebral fissure was examined in both
open and closed position to rule out any anatomi-
cal as well as physiological abnormality. The na-
rrowing of inferior sulcus was also examined in
this case (Fig.1).

The rehabilitation treatment plan for this case

F==4 ..

Figure 1 Pre-treatment Photograph

was ocular prosthesis fabrication with custom ocu-
lar. Procedure was initiated with application of pe-
troleum jelly to the eyebrows and skinto prevent
the impression material sticking to the eyelashes.
Then, primary impression was made with irrever-
sible hydrocolloid material (Alginate; Aroma Fine
Plus, GC) and a cast was made from type Il gyp-
sumonwhich a special tray was fabricated using
visible light curing acrylic with numerous perfora-
tions for escape of the impression material (Fig.2).
Material was injected into the socket (Fig.3a). Af-
terthe material had set, impressionwas retrieved
fromthe socketand checked to ensure thatall the
surfaces were recorded (Fig.3b).

Figure 3A Injection of impression material into the so-
cket; B primary impression with alginate

s bt
Figure 4A Immersion of dental impression in type |
gypsum; B wax try-in

A two-piece dental stone cast was poured to
immerse the lower part of the impression (Fig.4a).
Afterthe stonehad set, separating media was ap-
plied onthe surface, thenasecond layerwas pour-
ed. Marking was made on all the four sides of cast
for proper reorientation of the cast. Next, the wax
patternwas fabricated by pouring the molten wax
into the molds. Thewax was properly contoured
andcarvedto give it a simulation of the lost eye.
(Fig.4b). The wax patternwas tried in patient’s so-
cket and checked for size, comfort, support, full-
ness, and retention by performing the functional
movements.

Then, markthe convexity of the wax-up in the
form ofthe peak of the eye convexity andtheline
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that marks the medial-distal canthus (Fig.6). The
convexity of the waxed-up results is then implan-
tedinto the putty (not passing through the largest
circle) (Fig 7a), customtray and the handle were
then made using self-curing acrylic resin on the
putty mold (Fig.7b) and make an escape hole asa
place for excess of impression material. Custom
tray was finished, polished and tried to the patient

(Fig.8).

Figure 6 Wax try-in

- || ds

Figure 7A Impression of waxed up convexity using
putty; B custom individual tray

Figure 8 Custom tray try in

The final impression was made with light body
addition silicone impression material. Before ta-
king impression, impression tray was made and
polished to prevent any irritation to the tissues in-
side the socket. The custom tray was tried in the
socket following the marking line in order to adjust
the custom tray sitted in the center of the socket.
For final impression, the patientwas instructed to
tilt the head backward then, light body polyvinyl si-
loxane impression material (Elite P&P, Zhermack)
was injected into the entire left eye socket and at
thetray. The tray that had been filled with material
was inserted back into the socket. Once filled, the
head was moved back to the vertical position and
the patient was directed to move his eyes up and
down with various eye movementsto record the
functional impression (Fig.9A). This will facilitate
the flow of theimpression material to all aspects
ofthe socket. Patient was asked to look at a dis-
tant spot at eye level with his gaze maintainedin
a forward direction. After the material was set,
cheek, nose and eyebrow regions were massaged
to break the seal. While the patient gazed up-
wards,the cheek was pulled down and the inferior
portion of the impression rotated out of the socket.
Impression was checked for accuracy and excess
material was trimmed (Fig.9B).

A two-pour technique was carried out using
type IV gypsum to obtain the working cast. Awax

Figure 9A Functional impression; B custom individual
tray impression

pattern was made by pouring modelling wax into
the functional defect area of the cast. The size and
the iris position were marked using IPD ruler by
askingthe patientto gaze straight atan objectkept
at a distance of 4 feets (Fig.10A) then, the color of
iris was obtained by matching with the adjacent
eye using oil painted (Fig.10B). Iris button was
then produced according to the results of mea-
surements that have been made (Fig.10C).

Figure 10A IPD ruler for measurement of iris size and
position; B Iris painting with oil painted; C iris button

Secondtry-in of the wax pattern was done to
verify size and support fromthe tissues in order to
achieve ease of simulation of eye movement and
eyelid coverage. The patientwas instructed to fix
the gaze of the natural eye in front and at eye le-
vel. The position of iris was determined by center-
tering in relation to the inner and outer canthus
and upper and lower lids. Iris buttonimplanted in
a predetermined wax pattern followed by try in.
(Fig.11A). During flasking, the iris buttonwas se-
cured in its determined position using an acrylic
mount (Fig.11B). After dewaxing procedure, pack-
ing and curing were done with theselected shade
of heat cure tooth colored acrylic resin.

.
\\ ' | ir’f =

Figure 11A Wax try-in with iris b:Jtton; B flasking
of wax and iris button

Afterwards, putty indexwas made as the refe-
rence forsclerain orderto reduce the convexity of
the scleraand the iris button about £ 2 mm. The
sclera staining was performed following the pati-
ent'soriginal eye where the sclera was put back
onthe flask, packed, heated, and cured with clear
acrylic resin to restore the sclera concavity (Fig.
12A). The prosthesis was recovered, polished, dis-
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infected and inserted in patient’s left eye socket
(Fig.12B). During insertion, the ocular prosthesis
was evaluated for its esthetic, retention, comfort
and ease of performing various eye movements.
Postinsertioninstructions were given for insertion
and maintenance of prosthesis.

. e J
Figure 12A Heat cured clear acrylic resin, B post ocu-
lar prosthesis rehabilitation

DISCUSSION

There are three general surgical treatment pro-
ceduresused as primary treatmentmodality in the
surgical removal of the eye such as evisceration,
enucleation and exenteration. Enucleationis the
surgicalremoval of the globe and a portion of the
optic nerve from the orbit.” After enucleation, a
plastic conformer and corticosteroid antibiotic oint-
ment is placed in the socket. The plastic confor-
mer is leftin place for 4-6 weeks to reduce edema
and maintain the socket contours for a prosthetic
eye. When surgical site is well healed and dimen-
sionally stable, fabrication of an ocular prosthesis
may be undertaken. Early management of an oph-
thalmic socket prevents loss of volumeinthe an-
terior orbital area and facial asymmetry.> Chou-
dhury stated that enucleation leads totissue con-
striction around the ocular cavity with complicati-
ons such as enophthalmos and superior sulcus
defect.®

A number of methods have been employed for
early socket expansionin contracted socket main-
ly mechanical or tension wire expanders, pressure
conformers, hydrogel expanders, external prosthe-
sis and progressive-sized conformers. With the
first two methods, overly aggressive pressure or
tension expansion, often inducing harmful scarring
by forcing the socket to conform to the shape of the
pressure template.1%1!

The mechanism behind eye expansion with pro-
gressive-sized conformersis the following: while
the lids are expanded via anteriorly directed pres-
sure, the conjunctiva and fornix are expanded via
posterior and radially directed pressure and there-
in lies several rubs:each conformer hastobein-
crementally larger than the previous, but not so
much larger thatitis painful orimpossible to place
in the cul-de-sac. However, if it is too easily pla-
ced, itmay be too small to have dramatic effecton
lid dimensions. At the same time, the conformer
hasto be bulky enough to exert sufficient posterior

pressure to induce conjunctival expansion, but not
so bulky asto extrude from socket, while still exert-
ing enough anterior pressure to effect lid growth.®
Nowadays, hydrophilic expanders have also
being used. Inthe beginning, this hydrophilic sub-
stance has a hard consistency and is placed in
their dry, contracted states. By taking up water, it
expands gradually to their full size via osmosis of
surrounding tissue fluid, with up to a tenfold in-
creaseinvolume.The amountand rate of expan-
sion can be engineered and very precisely con-
trolled. After reaching the proper dimensions of an-
ophthalmic cavity with expander prosthesis, it is
possible to install the conventional ocular prosthe-
sis, as has been described before on the current
case reported. Besides reconstructing face aes-
thetics, the ocular prosthesis also restores muscle
tone, reduces eyelids atresia and clearstear ducts,
restoring the motor facial functional normality.®

External prosthesisis indicated for anophthal-
mic socket grade 1-3to be used over the anterior
surface of the socket and with support on the for-
nix in order to provide a better appearance. This
external prosthesis is good if there is fornix sup-
port and adequate orbital volume. The benefits of
this external prosthesis are less painful, replace-
able, and accepted by parents due to cosmesis.
The disadvantages are temporary and needs re-
placement.!

When prosthesis is customized to the patient
using proper impression technique, distribution of
pressure will be equalto. In addition, intimate ad-
aptation of the modified prosthesis to the tissue
surface of the defect increases the movement of
the prosthesis and enhances its natural appear-
ance.Otherimportant step in making accurate im-
pression is the close adaptation of the mucosal
surface of the ocular prosthesis to the posterior
wall of the eye socket. Using light body as an im-
pression materialis advantageous becauseitflows
easily and records the details of the eye socketin
the functional form whichin turn aids in the proper
adaptation and ease of functional movements of
the ocular prosthesis. Theimpression was check-
edforanaccuraterecording of the posterior wall,
the position of palpebrae inrelation to the poste-
terior wall, and the greatest extent of superior and
inferior fornices of the palpebrae denoting precise
impression.*?

In this case, patient was chosento use custom
ocular prosthesis instead of stock ocular prothesis
because custom achieves intimate contact with
the tissue bed which helps in restoring natural eye
movements without pain or discomfort. Besides
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that, custom-made eye prosthesis simulates the
characteristics of the companion eye, helpsinres-
toring the normal facial appearance and gives bet-
ter movement of eye lids, distribution of pressure
enhanced fit, comfortable, and enhanced esthetics
gained from the control over the size of the iris,
pupiland color of the iris and sclera, obtains ex-
act color match of the sclera and blood vessels.
Meanwhile, stock ocular prosthesis available in
standard sizes, shapes, and colors and they can
be used forinterim or postoperative purposes.314

Enucleation involves removal of the eyeball
proper and leads to an enophthalmic socket with
a shrunken eye, which has a crippling effect on
patient’s emotional and social life.® A contracted
socket with inadequate superior and inferior for-
nices, with palpebral fissures of unigue size and
shape and with inadequate anterior-posterior soc-
ket depth presents with numerous retention and
cosmetic complications. Conformers are used as
prosthetic treatment for a contracted socket to ex-
pand and shape it.*°In the case report, the con-
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ABSTRACT

Data on dental implant treatment's success and survival rate are still limited. Meanwhile, the data on the success
and survival after implant placement and restoration can be used to evaluate materials,improve the dentalimplant
treatment, and enhance the service quality at Hasanuddin University Dental Hospital. The purpose of this study is
to analyze the dental implant survival rate, the contributing factors that enhance the survival rate, and the factors
causing the failure of the dental implants at the Prosthodontic Clinic of Dental and Oral Hospital, Hasanuddin Uni-
versity. The final study group consisted of 11 patients with 20 implants. Implant failure was categorized based on
implantloss, mobility, orremovaldue to severe peri-implant infection or implant fracture. Implantsurvivalrateswere
grouped based on sex, age, smoking habit, placement location, diameter, length, and placement time. The value of
implantsurvivalrate was assessed based on the presentation of successful implants. Of all 20 cases, five implants
failed,indicating a cumulative implant survival rate of 75%. Based on the failure period, there areinitial failure cases
before loading and late failure cases after loading. One implant failed within the first six months, and two implants
failed 2 years after insertion of the superstructure. The leading cause of implant failure before loading is osseointe-
gration failure.In the case of implants that failed afterinstallingthe superstructure, peri-implantitis occurs continous-
ly.Itwas concluded that the implant survival rate for patients at the Hasanuddin University Dental Hospital is 75%.
Dental implant survival rates include gender, age, implant placement location, smoking habits, implant diameter,
length, and immediate or delayed implant placement. The factors causing the failure of the implant in this study

were osseointegration failure and peri-implantitis

Keywords: dental implant, implant survival rate, implant failure

INTRODUCTION

Dentalimplants are areliable treatment option
in the rehabilitation of partial or complete tooth
loss.t2Dentalimplants are one of the methods to
provideretentionand supportfor strengthin using
dentures, which function to restore chewing, aes-
thetic, and speechfunctions.®The use ofdentalim-
plants provides a better quality of lifethan conven-
ventional denture treatment.*

Thesuccessrate andsurvivalrate based on pre-
viousresearchare high. Some studieshave shown
success after 5 years of follow-up. When evalua-
tingimplantsuccess and failure rates,one should
considerthetype ofload or restoration to be used.
Theimplantsuccess scaleisassessedbyits dura-
bility andis declared afailureifitmustor has been
removed.

Dentalimplanttreatment in academic instituti-
ons is expected to have ahigh successrate, soit
can be one of the choices for implant treatment.
However,dataon the success and survival of im-
plantsthat have been placedare stilllimited. Mean-
while, data on success and survival after implant
placementand restoration can be used for evalua-

tionmaterials that improve service quality and as-
sessthesuccessrate ofimplant treatment. There-
fore, along-termretrospective studyis usefulin ob-
jectively assessingthe relationship between vari-
ous factors that affect implant survival rates.>’

The of dental implants has been carried out at
the Prosthodontic Clinic, Teaching Dentaland Orall
Hospital,and Hasanuddin University since 2010.
Ongoingevaluationusingaretrospective study me-
thod on the success and survival rate of implants
was firstly carried out; the researchers were inte-
restedinexaminingthe implantsurvivalrate in pa-
tients in Hasanuddin University Oral and Dental
Hospital. This study aimed to analyze the implant
survival rate of patients at the Prosthodontics cli-
nicatthe Dental Hospital, Hasanuddin University,
the supporting factors that can make the implant
survive in the mouth, and the factors that cause
implant failure.

METHODS

An 8-year follow-up study involved patients se-
guentially treated with dentalimplants atthe Pros-
thodontic Clinic of Hasanuddin University, Makas-
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sar, Indonesia, between2013and 2021. Register-
ed patients were recalled for examination from
June 2021 to November 2021. The study group
consisted of 21 patients with atotal of 33 implants.

Alldatawere takenretrospectively from dental
records of patientswho haddentalimplantsinsert-
ed, including informations on age, sex, general
health,time oftreatment,implantmanufacturer, po-
sition, and anumber ofimplants. Patientswere re-
called for control in this study. This research was
approved based on the recommendation of the
Health Research Ethics Commission, Faculty of
Dentistry, Hasanuddin University (0180/PL.09/
KEPK FKG-RSGM Unhas/2021)

Result measurement

Implantfailurewas assessedbased onimplant
loss, mobility, or removal due to severe peri-im-
plantinfection orimplantfracture. The following cri-
teria evaluated implant survival rate: (a) absence
of clinically detectable implant mobility, (b) abs-
ence of subjective pain and discomfort, (c) abs-
ence of peri-implant infection, and (d) absence of
persistent radiolucency continuously around the
implant (e), the gingival sulcus depth is not more
than 2-6 mm (f) the bleeding on probing value is
between 0-1, (g) peri-implant marginal bone loss
that ismorethan halftheimplant length is catego-
rizedas a failure. Periapical radiographs obtained
atthe time of control were analyzed based onthe
condition of the marginal bone. The distance bet-
weentheimplantreference point (fixture-abutment
junction) andthe level of the marginalbone onboth
mesial and distal sides of the implant was record-

Table 1 Characteristics of implant survival rate

ed by two blind examiners (BT and RN).

Conventional descriptive statistics (number and
percentage values) were used for the study ma-
terials presented, including implant survival rate.

RESULTS

The study group consisted of 21 patients and
33implants.However, eight patients with nine im-
plants were excluded because theyrefusedtoat-
tendthe examination andlostcontactwith two pa-
tients. Therefore, the final study group consisted of
11 patients and 20 implants. There were six male
patients and five female patients. There were 12
implantsinthe maleand 8 in the female (Table 1),
The patients were aged 24-34 years at the study
time. Informationregarding systemic disease was
obtained from patient records. All patientshad no
systemic disease, andtwo patients have a history
of smoking.

Among 11 patients, 12 implantswere placedin
5 male patients. Ofthese, five implants failed, and
theimplantsurvivalrate was 58.3%. Eightimplants
were placedin 6 female patients. Of these, no im-
plants were reported to fail, so the implant survi-
val rate was 100%.

Based on smoking habits, sevenimplants were
placedin patients who smoked, and five implants
failed, sotheimplantsurvival rate was 28.5%.While
the number ofimplants placed in patients who did
not smoke was 13, none ofthe implants failed, so
the implant survival rate was 100%.

For implant placement in this study, namely
maxillary anterior and mandibular posterior. Four
implants were placed in the anterior maxillary re-

Variable Number of Implants Distribution (%) Implant Failed (n) CSR (%)
Gender
Man 12 454 5 58.3
Woman 8 54.5 - 100
Smoking Prevalence
Yes 7 35 5 28.5
No 13 65 - 100
Location
Anterior maxilla 4 20 1 75
Posterior Mandible 16 80 4 75
Implant Diameter
3.0-35 6 30 - 100
3.6-4.0 12 60 5 58.3
4.1-45 2 10 - 100
Implant Length
<10 mm 3 17 85 100
10 mm 5 70.5
Implantation time
Delayed 16 80 - 100
immediate 4 20 4 0
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Table 2 Implant failure analysis

Gender AgeLocation Implant Diameter Implant Length Restoration Type Failure Time Cause of Failure Failure Type

L 24 12 3.8mm 12 mm Single Implant 6 months  Osseoint.Failure Early Failure
L 33 36 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 46 4 mm 11 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 37 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure
L 33 47 4 mm 10 mm Single Implant 2 years Peri-implantitis  Late Failure

M Survival

M Failure (Gagal)

Figure 1 Implant survival rate presentation

region.Oneimplantfailed, so the implant survival
ratewas 75%. Furthermore, 16 implantswere pla-
ced in the posterior mandibular region, and four
failed, so the implant survival rate was 75%.

Assessmentbased on the implantdiameter, 6
implants were installed with a diameter of 3.0-3.5
mm.Noneoftheimplantsfailed, sothe implant sur-
vivalrate was 100%. Twelve implantswere placed
witha3.6-4.0mmdiameter, and five implants fail-
ed, so the implant survival rate was 58.3%. Fur-
thermore, two implants with a diameter 0f4.1-4.5
mm, none ofthe implantsfailedinthisgroup,sothe
implant survival rate was 100%.

Based on the length of the implants, three im-
plants were installed with a length of <10 mm, no
implants failed, so the implant survival rate was
100%. Furthermore, 17 implants were installed with
alength of L0mm,and 5implantsfailed, so the im-
plant survival rate was 70.5%.

The evaluation was based on the time of im-
plant placement. Sixteen implants were installed
sixmonths after tooth extraction, and none of the
implants failed, so the implant survival rate was
100%. Furthermore, fourimplants were placed im-
mediately, but the four implants failed.

Out of all 20 cases, five implants failedin this stu-
dy, showing a cumulative implant survival rate of
75% (Figure 1). Based on the failure period, there
were cases of early failure before loading and late
failure cases after installation of the superstruct-
ure. Of these, one implantfailed within the first six

months; two implants failed between 2 years after
insertion ofthe superstructure. Theleading cause
of implant failure before loading is osseointegra-
tion failure. In the case of failed implants after in-
sertion of the superstructure due to persistent peri-
implantitis (Table 2).

DISCUSSION

In this study, a clinical examination was car-
riedoutto see the implant survival rate in patients
treated at the Prosthodontic Clinic, Hasanuddin
University Dental and Oral Hospital. Several fac-
tors affect the implant survival rate: age, gender,
smoking habits, implant placement location, and
implant installation time.

Accordingtoastudyconducted by Maris Victo-
riaetal., noassociation wasfound with patientage,>
as reported by several studies; although Noguerol
et al., reported higher failure rates in patients bet-
ween 41 and 60 years of age than in those older
than 60 years. Itcan be concluded that advanced
age is not a disadvantage in implant treatment.’
This is in line with the results of this study, which
foundfive failedimplants from 2 young male pati-
tients, namely 24 and 33 years. However, several
factors influence the failure of this patient's im-
plant, such as smoking habits, systemic disease,
and immediate implants.

Asmanyas 7 ofthe 12 implants placed in male
patients showed successful treatment, whereas,
in8implants in female patients, theimplants were
stillwellplacedinthe oral cavity. The results of this
study foundthat genderdid not affect the success
of dental implant treatment. Thisis in line with the
research conducted by Jang etalwhich stated that
there was no significantdifference between male
and female gender in the success of dental im-
plants. In addition, a study states thatfrom the re-
sults of periapical radiographic examination, the
success of dentalimplantplacementin menis bet-
terthaninwomenduetothe anatomy of the maxil-
lary sinusinwomen.8°However, inthis study, there
were five implants from two male patientswho ex-
perienced failure, due to patient's smoking habit.

Smokers mustanticipate complications afterim-
plantplacementthatrequire surgical intervention.
Smokers have a higherincidence of complications,
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especially with screw implants. However, most
complications willnotlead to failure. While the as-
sociation betweenimplantcomplicationsand smo-
king, smoking duration, implanttype, andimplant-
ation time was significant, it cannot be assumed
thattheywerethe only or the most significant fac-
tors. Implant patients should be noticed that smo-
king can have harmful effects on dental implants.
Limiting or reducing smokingwill reduce the com-
plications of endosseous dental implants.*°

Another factor that can affect the successofa
dentalimplantisthe location of the implant. Of the
four implants placed in the maxillary anterior re-
gion, limplantfailedtosurvive. Inline withthe pre-
vious article (zone 1), this region often has a his-
tory of bone infection and trauma to the alveolar
ridge. Therewere4failuresoutof12 implantsinthe
posterior mandible inthe posteriorarea. Thisarea
is tricky due to vertical bone deficiency, proximity
tothe inferior alveolar canal, andinsufficientblood
flow causing poor healing of the implant area.!!

Inline with research onthe relationship between
success and implant placement, Alsaadi et al.'s
study concluded that the anterior mandibular re-
gion experienced less bone loss than the mandi-
bular posterior region and the maxillary region. Ja-
cob'sstudy supportsit, thatbonelosswas more in
themaxillathan in the mandible because the cor-
tical bone in the maxilla was thinner, and the tra-
becularbone was less dense. Whencomparedto
the anterior (incisor) and posterior (molar) regions,
the chewing load and the force during clenching
were, on average, three times greater in the pos-
teriorregion. Incontrastto the study conducted by
Langetal. whofound nostatistically significant dif-
ferenceregardingthe success of implants placed
in the maxilla and mandible.*>*3

Immediate implantsrequire higher primary sta-
bility,andtheir attachmenttotissues (softand hard)
ismore susceptible to bacteria and poor micro re-
pair during the healing process, leading to an in-
creasedrisk of implant failure.**Ithas beenrepor-
tedthattherisk ofimplantfailure in aninfected post-
extractionsocket s three times greater than in an
infection-free post-extraction socket.*>"However, the
placementofanimmediateimplanthasthe follow-
ing advantages: maintaining the shaping network
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soft and hard. Therefore, research on immediate
implant placement continues.

Theloadingfactoris alsoveryinfluential on the
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ionimmediate implant placementtechniquesisal-
so a consideration.*8Inaddition, patients who ex-
perienceimplantfailure have beenreportedto ha-
ve a smoking habit. This is also a predisposing
factor forimmediate implant failure. Non-immedi-
ate implant placementincreasesimplantsuccess.
Early implant failure is generally linked with a
healingwoundthatis not suitable and hindersor
prevents osseointegration. Otherinfluencingfac-
torsincluding variationin surgicaltechnique, the
inadequate quality ofbone, post-operationinfec-
tionandinflammation,and excess occlusal. Late
failure implant was often caused by a damage
onosseointegration, theburdenfunctional from
prosthesiswhich supportedimplant. Late failure
implants are generally linkedwith excess occlu-
sal (biomechanics) or peri-implantitis.*®

Itis concluded thatthe implant survival rate for
patients atthe Hasanuddin University DentalHos-
pitalis 75%. Dental implant survival rates include
gender, age, implantplacementlocation, smoking
habits, implantdiameter, length, andimmediate or
delayed implant placement. The factors causing
thefailure ofthe implant in this study were osseo-
integration failure and periimplantitis.
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ABSTRACT

A 20-year-old male patient was referred to Prosthodontic Department, Dental Hospital of Hasanuddin University,
Makassar with chief complaint of disfiguration of the face.Medical history revealed a significant trauma to the left
eye 6 months prior which stayed after evisceration. Patient has never used prosthetic eye afterwards. Examination
ofthelefteye socketrevealed ahealthy conjunctiva coveringthe posterior wall of the anophthalmic socketwithsyn-
chronous motions and absence of infection or inflammation signs. Sulcus depth was sufficient enough to retain
prostheticeye. Thisarticle presents rehabilitation of the ocular defect with customized acrylic-based ocular prosthe-
sistoincreasepatient’s appearance andtopreventfurther shrinkage of the eye socket. Preliminary impression was
done using customized tray fabricated from modelling wax and hydrocolloidirreversible impression material. Anin-
traocular customtray for secondary impressionwas fabricated with acrylic resin and modified with a syringe that at-
tached to the custom tray. Secondary impression of the defect was recorded using polyvinyl siloxane light viscosi-
ty material followed by wax pattern fabrication using modelling wax. Thewax patternwas triedin patient’'s socketand
checkedforsize,comfort, support, fullness, and then packed with tooth colored heat cure acrylic resin. After deter-
mining the location and diameter of the iris withan optical vernier pupillary distance ruler,the color of sclerawas de-
terminedby shade guide and confirmed with technician using digital photo. Ocular prosthesis was fabricated after-
wards andinsertedintothe eye socket and evaluated for suitability, aesthetic and also movements with the contra-
lateraleye. Itis concludedthat customized ocular prosthesis was significantly more aesthetic than pre-fabricated one
with better contouring, color matching, and coordinated movements with the contralateral eye. This prosthetic ap-

proach may restore patient’s appearance, increase their self-esteem, and improve their quality of life.
Keywords: eye trauma, evisceration, eye socket, anophthalmic socket, customized ocular prosthesis

This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

The loss or absence ofan eye may be caused
by acongenital defect, trauma, or other pathologic
condition, including tumor. This can have a physi-
cal, social, and psychological impact on those af-
fected. Therefore, ocular prosthesesaimtoimprove
patient’s esthetics, restore and maintain health of
theremainingstructures, and consequently provide
physical and mental well-being, even though the
visual function did not return. The function of the
surrounding tissue will be affected by the loss of
the eyeballforalongtimeifitisnotquickly replaced
with anocular prosthesis, and eyelids may atrophy.
Between the upper and lower eyelids, the ocular
prosthesis serves as a barrier for foreign objects
that might enter the eye chamber.!

Depending onthe severity of the situation, sur-
gicalmanagementmayinclude: evisceration,enu-
cleation, orexenteration. Eviscerationisasurgical
procedurewhereintheintraocular contents of the
globe are removed, leaving the extraocular mus-
cles,and optic nerve intact. Enucleationisthe sur-
gicalremoval ofthe globe and a portion of the op-
ticnerve from the orbit. Exenterationistheenbloc
removal ofthe entire orbit, usually involving partial
or total removal of the eyelids.

Based onfabricationtechnique,ocular prosthe-

sis is divided in two types, prefabricated and cus-
tomized prosthesis. Customized ocular prostheses
have several advantages which makes it more
favorablethanthe prefabricated one such as:even
distribution of pressure on the eye socket, highly
esthetic iris, better comfort and better eyelid mo-
vements.?

Orbitalimplants and ocular prostheses are two
kinds of rehabilitation forloss of eyeball cases. Fa-
bricated and nonfabricated ocular prostheses are
thetwotypes ofocular prostheses. The advantage
offabricated ocular prosthesisisthattheytake less
timeto manufacture becausethey don'trequireany
laboratory stages. Irissizesand colors are availa-
ble inthree differentsizes and hues in the fabrica-
ted ocular prosthesis. Gradually there will be dif-
ferenceinsize betweenthe prosthetic eyeball and
the socket which cause a water sac forms where
bacteriacan grow, producing discomfortand infec-
tion. Another downside is that color discrepancies
in the iris can cause aesthetic issues.*®

Non-fabricated ocular prosthesis are self-made
ocular prostheses. The advantages of the ocular
prosthesis are the color of the prosthesis can be
modified to match the remaining eye, the cost is
lessexpensive, andit fits to the patient's eye soc-
ket condition. The downside of nonfabricated eye
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prosthesesisthatlaboratory techniquestake time
to complete. After evisceration and enucleation sur-
gery, a non-fabricated ocular prosthesis indicat-
ted.Patientswhoareallergicto acrylicand have an
eye retention socket that is poor in retention are
contraindications to use a non-fabricated ocular
prosthesis.*

After enucleation and eviscerationwith or with-
out implant implantation, blind eyes with corneal
scarring, and congenital anophthalmia/microph-
thalmia are all indications for ocular prosthesis.®

Patientswho experience eye defectsduetothe
action of enucleation of the eyeball often experi-
ence sighting dysfunction, aesthetic and psycholo-
gical disturbance. To overcome those problems,
rehabilitation efforts are carried out by making non-
fabricated ocular prosthesis.

CASE

A 20-year-old male patient was referredto the
Prosthodontic Department of Hasanuddin Universi-
ty Dental Hospital, Makassarwith a chief compla-
intofdisfiguration of the face. Medical history reve-
aledasignificanttraumatothe lefteye 6 monthsago
whichhad beenthereafter eviscerated. Patienthas
never used prosthetic eye afterwards (Fig.1).

Figure 1 Profile of patient

Examination of the left eye socket revealed a
health conjunctiva covering the posterior wall of
the anophthalmic socketwith synchronous motions
and absence of infection or inflammation signs.
Sulcus depthwas sufficientenoughtoretain pros-
thetic eye.

MANAGEMENT

Anamnesisand objective examinationwere per-
formedto confirmthe diagnosis of anopthalmic soc-
ketpostevisceration. Thetreatmentplannedtore-
habilitate the ocular defectwith customized acrylic-
based ocular prosthesis to increase patient’s ap-
pearance and to prevent further shrinkage of the
eye socket. Preliminary impressionwas done using
customizedtray from modelling wax and hydrocol-
loid irreversible impression material (Fig.2).

Anintraocular custom tray for secondary impres-
sionwas fabricated with acrylic resinand modified

withasyringe attachedtothe custom tray. Secon-
daryimpression ofthe defect was recorded using
polyvinyl siloxane light viscosity material. Before
inserting the impression material, the eyelashes
andaroundthe eyeswere smeared with petroleum
jellyso it did not stick withthe impression material
when inserted into the socket (Fig.3).

Impression materialwasinjected slowly intothe
socketthroughthetray hole. The patientwas asked
to move the socket and palpebra so that the im-
pression material fills all aspects of the socket.
Within 1-2 minutes, the impression material form-
edthe desired consistency andthe impressionma-
terialandtray were removed from the socket. The
mold was then filled with gypsum. The hardened
cast was then used as a working model for cus-
tomtray ocular using self-cure acrylic resin follow-
ed by wax pattern fabrication using modellingwax.
It's best to avoid leaving any impression material
in the eye socket (Fig.4).

The patientwasinstructedto sit upright and re-
lax. The upper eyelid was raised and upper edge
of the sclera wax model was inserted. The lower
eyelidwas pulled sothatthe lower edge of the wax
patterncanbeinserted. The wax patternwas tried
in patient’s socket, while areas of over extensions
were adjusted by trimming the wax. The contour
and support of the eye lid was checked while the
eyewasinopenand closed positions by evaluate
its size,comfort, support, fullness, and then pack-
ed with tooth colored heat cure acrylic resin that
had been decided before.

The openingand closing movements of the eyelid

|

Figure 2 Preliminary impression

Figure 3 Fabrication of intraocular custom tray

D

Figure 4 Ocular impression with individual tray
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Figure 6A Optical pupillary vernier ruler, B determina-
tion of inter-pupil length, location & diameter of the iris

and the shape of the sclera wax were observed
fromalldirections sothatitresemblesthe eye next
to it (Fig.5).

Inthe nextappointment, we determined the lo-
cationandsize of theiriswithan optical vernier pu-
pillary distance ruler, by place it at the base of the
nose. Thenthreereferencelinesweremadeatthe
base of the nose, healthy eye and anopthalmic
parts place by mark a dot on scleral blank using
a marker (Fig.6).

Scleral blank is removed from the eye socket fol-
lowed by making a circle onthe center ofthe mark.

Afterthat, the color of scleral blank was deter-
minedby shade guide and confirmed with techni-
cianusingdigitalphoto. Ocular prosthesis was fa-
bricated afterwards then inserted into the eye so-
cket.

Priorto insertion of the finished prosthesis, itwas
disinfected andthoroughly clean with saline solu-
tion to prevent chemical irritation, it was inserted
and evaluated forfit, aesthetic and also movements
with the contralateral eye. Follow up appointment
was performed24 hours, 1weekand 6 months af-
tertheinsertionand showed no inflammation with
excellentadaptation ofthe ocular prosthesis (Fig.7)

Figure 7A Insertion, B control

DISCUSSION

Making a prosthesis following enucleation or
evisceration necessitates preparation both before
and afterthe procedure. This shouldbeinsertedas
soon as possible after enucleation or evisceration.
Thegoal is to protect the suture line, keepthe for-
nixingood shape, prevent contractures,and make
the patients as comfortable as possible. Prosthe-
ticeye also keeps the eyelids in better shape and
prevents eyelashes from enteringthe socket, that
can cause irritation.®

Acrylicor methyl methacrylate was chosen be-
cause ofitsgoodtissue adaptability,good aesthe-
thetics, durability, abilityto shape according to the
socket, low cost, and ease of manipulation.*°

Duringinsertion, the ocular prosthesis must be
retained, stabilized, and comfortable. One week
after insertion, a control and evaluation of socket
alterationsin the use of nonfabricated ocular pros-
thesis was performed. Because the ocular pros-
thesis is built to match the contour of the eye so-
cket, the movement ofthe ocular prosthesis is sa-
tisfactory in this patient. This ocular prosthesis is
superior froman aesthetic standpointbecausethe
sclera and iris drawing are adjusted to the oppo-
site eye. Nonfabricated eye prosthesis are more
patient-acceptable thanfabricated eye prosthesis
because they fit the contour of the patient's eye
socket better.

Ocular prosthesis can last an average of 5-7
years, depending onthe quality of accuracy, com-
fortand patientcomplianceto cleanthe prosthesis
regularly. Cleanlinessofthe eye socketsandhands
must be considered before installing prosthesis.
Maintenance of acrylic ocular prosthesis is easy
to do. The prosthesis can be immersed in water,
saline solution, or contact lens fluid to remove de-
posits that have formed and are attached to the
ocular prosthesis. These deposits originate from
the production of non-infectious mucus. The pros-
thesis is brushed with asoft brush and then rinsed
with cleanwaterto remove the remnants of soap,
thendriedwith a clean cloth. For harder deposits,
wettissue can be usedtoscrub the entire surface
without scratching it. The patient must be able to
maintainthe cleanliness of the prosthesis so that
the prosthesis can last a long time.*

Ocular prosthesis can last anywhere from 5-7
years, depending on the precision, comfort, and
care provided by the patient. Before putting on a
prosthesis, make sure your eye sockets and hands
areclean. Acrylicocular prostheses are simple to
maintain. To eliminate depositsthathave accumu-
lated and are connected to the ocular prosthesis,
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the prosthesis can be immersed in water, saline
solution, or contact lens fluid. These deposits are
formed when non-infectious mucus is produced.
The prosthesisiswashed with a soft brush before
being rinsed with clean water and wiped with a
cleanclothtoeliminate any soap residue. Wet tis-
sue can be used to scrub the entire surface with-
outscratching it for tougher deposits. The patient
mustbe able to keep the prosthesiscleaninorder
for it to survive as long as possible.
Delayedtreatment of an ophthalmic socketwith
prosthesismayresultinits settling and sinking in-
to the socket, compromising the esthetic appear-
ance and adequate eyelid support of the defect
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region.

Prosthesis rotation within the socket, loose fit,
decentration ofthe cornea, cosmetically significant
ptosis, or discoloration of the prosthesis are several
signsthatindicate ocular prosthesisreplacement.

Itis concludedthatthe custom-made ocular pros-
thesis presented in this case can give the patient
withan eviscerated eye a more natural final look.
Thistechnique also permitsthefinished prosthesis
to generate an equal distribution of pressure and
intimate adaptationtothe surroundingtissue which
may reduce the psychological trauma associated
withthelossofaneye, increasingtheir self-esteem
and improving their quality of life.
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ABSTRACT

Obturator is a prosthesis to replace the tissue lost after a tumor surgery in the maxilla called maxillectomy. Obtura-
tors are made of acrylic and consist of operative, intermediate and definitive obturators. The definitive obturator is
made using the hollow bulb technique to be lightweight and stable when used. In this case, a definitive obturator
was made for a patientwho was using anintermediate obturator. This article is aimedto inform that obturators canre-
habilitate maxillary defects to restore the patient's masticatory, digestive, phonetic, aesthetic,and mentalfunctions.
A28-year-old male presented for post cleft surgery management. The diagnosisis post-op hemi maxillectomy dex-
tra. The procedures were impressions to obtain astudy model and fabrication of individual trays, grinding the remain-
ing teeth for occlusal rest placement. Double impressions were taken to obtain working models and bite block fa-
brication. Then, bite block trial on the patient and placed onthe working model for fixation on the articulator, followed
by tooth color determination and laboratory instructions, trial of the wax obturator and checking of occlusion, articu-
lation, aesthetics and phonetics. The following visits were the installation of the definitive obturator and follow-up.

It was concluded that definitive obturators can rehabilitate postoperative defects of maxillary tumors.
Keywords: maxillary defect, definitive obturator, hollow bulb technique

INTRODUCTION

Anobturatoris a prosthesis,whichisaremova-
ble device that is made and usedtoreplace tissue
lostinthe maxilladueto surgery,accidentaltrauma,
birth defects, radiation and others.*Without reha-
bilitation ofthe lost tissue, this defect causes pro-
blems in the form of difficulty inmastication, swal-
lowingfood or drink,impaired speechfunction, aes-
thetics, psychology and others.?

Obturators are most often made andinsertedas
a result of surgery for the presence of tumors in
the maxilla called maxillectomy.! Maxillectomy is
cutting and removing part or all of the soft tissue
and hard bone ofthe upper jaw which causes per-
foration ofthe maxillary sinuswhichevenreaches
orbital floor and can even involve nasal floor.®

The obturatoris usually made of acrylic, both hot
curingand self-curingacrylic,acombination of hard
acrylicwith softacrylic,acombination of hot curing
acrylic,metal and softacrylic,and others.4*Espe-
cially for the intermediate obturator and definitive
obturator,usuallyis made using atechnique called
a Hollow bulb so that the prosthesis is light in the
mouth, nottoo burdensome for the patient and so
thatitdoes not fall easily. The hollowbulbisacavi-
ty created in the center of the obturator that is in-
serted into the surgical gap.®

There are three stages of obturatorinsertionfor
surgical defectswith differenttime, namely surge-
ry obturator (made before surgery andinsertedim-
mediately after surgery in the operating room), in-
termediate obturator (made andinserted 2 weeks
after surgery), and definitive obturator (made and

inserted 3-4 months after surgery).®’

Inthis case report, a definitive obturator was made
andinserted for a patientwho had previously used
an intermediate obturator which can restore the
mastication, swallowing of food and drink, speech,
aesthetic and psychological functions.

CASE
A 28-year-old male cametothe Oraland Dental
Clinic, dr. Wahidin Sudirohusodo Hospital, Makas-
sar,consulted fromthe Departmentof Tumor Sur-
gery ofthe hospital for treating the defect of post-
surgery. The patientwas in healthy and there were
no physical or psychological complaints (Fig.1).
Aboutfourmonthsago, surgical removal of the
tumor in the maxilla dextra area was performed
and caused a large defect or hole. Bone and soft
tissue were lostfromthe anterior maxillato the an-
terior region of the soft palate. The patient was
wearing anintermediate obturator made of acrylic
withabroken clasp at teeth 26, which causes the
obturatortobe unstable. After examination, itturn-
ed out that the obturator was no longer compati-
ble withthe defect. Obturatoris loose and oftenfalls
in the mouth, broken clasp, no complaints of pain.
After surgery in the operating room, a surgery
obturator wasinserted, and two weeks after the use
of the surgery obturator, anintermediate obturator
was inserted. There was no history of congenital/
acquired/developmental disorders.
Extraoralexamination, headwasnormal, there
were folds of skin with stitches under the eyes,
neckwasnormal, therighteye lookswiderthanthe
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Figure 1A Extra oral facial appearance, using interim
obturator, B Intra-oral condition with interim obturator.

Figure 2A Intra-oral condition with defects inthe maxil-
la post hemimaxillectomy, B interim obturator

Figure 3A Impression to patient, B the impression

left, lips were normal, salivawas normal, TMJ was
normal, extra oral muscles were normal. Intra oral
examination, there is a defect or wide gap in the
right hard palate with the borders of teeth 21 and
22 toposterior until the soft palate with a height al-
most to the base of the eye which seems to have
healed from the surgicalwound. Dental statuswere
teeth22,23,24,25,26,27 and 28 was soundwith no
caries but there was food debris; teeth 21,11,12,
13,14,15,16,17 and 18ismissing (Fig.2A,B). There
was no follow-up examination. The diagnosiswas
post-op hemimaxillectomy dextra and was plan-
ned to make a definitive obturator.

MANAGEMENT

Onthefirst visit, the history taking, physical, ex-
tra oral, intra oral, and dental examination is per-
formedandthediagnosisisdecided. Afterthat the
impression is done to obtain a study model and to
make the individual tray. This impression is done
byusinga tray whichisusually usedinimpression
of natural teethandjaws and hydrocolloid impres-
sionmaterial (Alginate). Initially, the defect or cavi-
ty post-surgery is blocked with atampon;then, the
impressionmaterialonthe trayis coated with cling-
wrap to prevent the material to flow deep into the
defectsoitdoesnotcreate retention which makes
theimpression material difficulttoremove or cause
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pain due to surgical wound injuries. The tray with
impression result is then filled with gypsum.

Onthe nextvisit, grindingwas performedonthe
remainingteethforthe placement of occlusal rest
in order to avoid jamming with the opposing teeth
during occlusion with the occlusal rest. Further-
more, by usingthe individual tray and using the sili-
coneimpression materials (putty and light body),
impression is carried out to get a working model.
The tray with impression result is filled with gyp-
sum. After the dental stone has been set, a biting
block is made with red wax.

Onthethirdvisit, the bite block thatis made with
red wax is inserted into the mouth in the defect
area and the patient is instructed to bite properly
togetthe correct occlusion. The correctocclusion
is marked with bite marks on the bite block and
transferredtothe working modelfor further fixation
and implantation to the occludator or articulator.
Duringthis visit, thetooth coloris determined. The
model that has been implanted in the occludator
or articulatoris sentto the dentallaboratory for the
manufacture of metalframes andthe arrangement
of artificial teeth by including information on the
clasp design and teeth color.

Figure 4A The working model, B metal frame from the
laboratory to connect with acrylic hollow bulb, C hollow
bulb made with red wax from the occlusal direction, D
wax modelwith artificial teeth fromthe occlusal direction.

A4 A -
Figure 5A Red wax model with artificial teeth from the
horizontal direction, B obturator with metal frame, acrylic
hollow bulb and softacrylic, Cthe definitive obturatorview
from the frontal direction.

Onthefourthvisit,the metal plate obturatorand
artificialteetharrangementthatwere stillattached
to the red wax were inserted into the mouth and
checked for bite relation, occlusion, articulation,
aesthetics and speech function.

Insertion of the definitive obturator is done on
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the fifth visit, by checking the occlusion, articulati-
on, aesthetics, stability, swallowing, comfort, pain
occurrence and others.

Onsixthvisit, followupis done by checking the
presence orabsence of prosthesis pressuretothe
soft tissue that causes pain, and re-examination
of the occlusion, articulation, stability, comfort in
swallowing food and drinks and others.

Figure 6A Insertion of the definitive obturator, B the pa-
tient's smile line with the use of the definitive obturator

DISCUSSION

Patients who have had maxillectomy surgery
have lost their mastication, swallowing, speech,
aestheticand psychological function.28The job of
a prosthodontististo provide servicesthatrestore
these functions as much as possible. The main
goalistoreplacethe missingbody partinthe maxil-
lary or mandibular region.26Obturator is a maxillo-
facial prosthesisfor patients after maxillectomy sur-
gery with the aim to restore the function of masti-
cation, speech, and psychological healing.® The
maxillectomy performed in this patient according
tothe Aramany classification was class 1,i.e. uni-
lateral maxillary defect up to the median line and
theremainingteeth were located onthe other side.

Obturator is made of acrylic resin is the treat-
mentofchoicein cases of defects caused by maxil-
lectomy surgery. Making a definitive obturatorwith
the hollowbulbtechnique whichisextendedintothe
defect, in addition to closing the defect, the pros-
thesis will be lighter and can increase the reten-
tion and stability of the prosthesis.®*®

The definitive obturator was placed two months
after using the interim obturator. The requirements
forinserting a hollow bulb obturator must meet 3
three objectives, namely 1) forms a good seal to
make the function of swallowing and speaking ef-
fective; 2) provides retention supportand stability.
The basic principle in making a definitive obtura-
tordepends on the condition of the defect;and 3)
improving the shape ofthe face after losing part of
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the facial bone is very helpfulforthe patient’s psy-
chology.®

Insertion of the obturator can provide benefitsin
terms offunction and convenience. Itisnecessary
to considerthesize and location of the defect, the
numberand position ofthe remaining teeth,as well
asthedistribution ofthe maximumload to support
the obturator. This canbe done byinvolvingas ma-
ny ofthe remaining teeth as possible, usingan oc-
clusal or cingulumrestandextendingthe plate as
wide as possible.

The definitive obturator in this case can benefit
from maximum retention because it has 3 abut-
ments.’® The teeth used as abutments were 24,
26,and 27. The anteriorteethwere notused due to
aestheticconsiderations. The base usedinthiscase
is made of acrylic combined with titanium metal
with the aim that the patient still feels the hot and
coldsensationoffood anddrink which can be trans-
mitted to the patient's palate. The obturator for this
case uses a2-piece hollow bulb whichis expand-
ed into the defect, namely to close the defect and
the prosthesis becomeslighter with the presence
ofa cavityinthe obturator andcan increase reten-
tion and stability of the obturator in accordance with
the principle concepts and practice in prosthodon-
tics which stated that extension to the defect can
increase retention and existence, which can be
made witha hollowto make the obturator lighter.*!

Evaluation of the patient after using an acrylic
base definitive obturatorwith a combination of cast
metal base and clasps showed improvement in
phonetic, aesthetic, mastication and swallowing
functions. Thisisinaccordance with the statement
of Kapoor et al. that the use of an obturator can
improve the patient's aesthetic, phoneticand mas-
tication function.2

At the time of the first one week follow up after
theprosthesis insertion, asubjective examination
was carried out, there was no pain, pressure or
loosenesswhen usedtofunction. Likewise,on ob-
jective examination, the occlusion was good, the
pronunciation of lettersand speechwas clear and
there was no irritation of the oral mucosal tissue.

Itisconcludedthat patients with post maxillec-
tomy cases using hollow bulb obturator prosthesis
with combination of acrylic and cast metal base
and clasps can speak and chewnormally,and can
restore aesthetics and psychology. Therefore, ob-
turatorswith ahollowbulb canrehabilitate defects
resulting from surgery of maxillary tumors.
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ABSTRACT

Loss of eye does not only affect facial esthetics but also psychological health of the patient and leads to social disa-
bility. Acustom-made ocular prosthesis isa good alternative to promote physical, psychologicaland esthetically plea-
sing appearance that can improve socialacceptance ofthe patient. A5-years-old female patient and 18-years old
male patientwere reported to Dental Hospital USU with the chief complaint of loss of aneye, making them often in-
sulted by schoolmates, while the male patient lost confidence on socializingaround. Inthese cases, ocular prosthe-
ses with modification of custom tray was made by using a putty index obtained from wax patternto produce a better
fitting ocular prosthesis so it expected to be retentive as to produce comfort and increase patientconfidence. Con-
tactbetween ocular prosthesis andtissue bed is necessary to evenly distribute the pressure obtained with proper im-
pression technique. Thistechnique ensures a good fit of the custom tray thereby produce accurate adaptation to the
tissue surface can increase the movementof the prosthesis and provide a good natural esthetic outcome. Postevi-
sceration patients need psychological supportto restore confidence and self-esteemintoday's cosmetics challenging
world. Forthese cases, patients’ self-confidence was restored and socializing as before withoutany embarrassment.

Keyword: physical and psycological, ocular prosthesis, evisceration, custom tray
This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

Eyeisanimportantcomponentoffacialexpres-
sionandisavital organ of vision. Loss orabsence
ofthe eyeballcan be caused by congenital defects,
irreparable trauma, tumors, sympathetic ophthal-
mia, or conditions that require histologic confirma-
tionofthe suspected diagnosis. Surgicalinterven-
tionis performedfor the treatmentof trauma, infec-
fection, and tumors that cause eye defects. This
surgical procedure canbe classifiedinto three ca-
tegories: enucleation, evisceration, and exentera-
tion. Eviscerationinvolves removing the contents
of the eyeball and leaving the sclera intact. Enu-
cleationisthe removal ofthe entire eyeball after cut-
ting the optic nerve and muscle. Incontrast, exente-
rationis amore invasive surgical procedure,which
involves removing the entire orbital contents in-
cluding the eyelid and surrounding tissue.!

Inevisceration, since the extra ocular muscles
areintact, mobility of the eviscerated globe implant
is good, the prosthesis best suited is the custom
ocular prosthesis. Aminimum of one mmthickness
is required. Most patients remove ocular prosthe-
esisatnightsincethe remainingglobeisvery sen-
sitive. Ocular prosthesis is a simulation of human
anatomy by using a prosthetic material to create
the appearance of a healthy eye and the normal
surrounding tissue, as well as to maintain the vo-
lume of the eye socket.®#

Apart from decreased visual function, eye loss

also results in physical deformities that increase
the psychological burden of the patient. Early re-
habilitation with ocular prosthesisis recommended
to ease the mind of the patient.* Ocular prosthe-
sisisdividedinto stock shell and custom prosthe-
sis. Close contact betweenthe customocular pros-
thesis and the underlying tissue can improve tis-
sue healthby reducingthe accumulationof fluid in
the intersurface of the prosthesis-tissue thereby
reducingthe possibility oftissueirritation and bac-
terial growth. Custom ocular prostheses are also
knownto distribute pressure more evenly andredu-
cetheincidence of conjunctivalabrasion compared
tostockocular prostheses which are the problem
inevisceration casethatpresence ofsensitive eye
tissue.3°So, thisarticle isaimedtodiscusstwo ca-
sesaboutrehabilitation ocular defect post evisce-
ration.

CASE
Case-1

An18-year-old male patientwasreportedtothe
dental hospital USU with the chief complaint of
missing left eye. From the patient's history it was
knownthathe had atraumatic injury to his left eye
10 years ago, therefore he underwent surgery to
removethe eyeballby evisceration procedure.Ba-
sed on examination the ocular defect had healed
wellwith good mobility of the posterior wall of the
ocular defect during a full excursion.
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Figure 1Ocular defect of left eye (patient-1), B right eye
(patient-2).

The palpebral fissure is examined in the open
and closed positionsforanatomic and physiologi-
cal abnormalities. The conjunctiva and sloughing
oftheinferiorfornices were obtained on examina-
tion (Fig.1A).

Case-2

Ab5-year-old female had an eye injury followed
by a subsequentinfection, whichresultedin evisce-
ration of her right eye amonthago (Fig.1B). Upon
examination, the ocular defecthad healed well with
good mobility of the posteriorwall of the ocular de-
fectduring fullexcursion, absence of infection,and
sufficientvolumeto supportthe prosthesis. The pre-
sence of deep superior fornices is recognized by
clinical examination.

MANAGEMENT

Both caseswere rehabilitated by fabricating ocu-
lar prostheses. The difference is that the younger
patientneeds to be accompanied whilethewhole
processrequired more patience fromboththe ope-
rator and the patient family. Petroleum jelly is ap-
pliedtothe eyebrows and skinto preventthe mold
material fromsticking to the eyelashes. Prelimina-
ryimpressionusing acustom made of visible light
cure (VLC)acrylicresinwiththe addition of several
holesforexcessofimpressionmaterial (Fig.2). Im-
pression materialusedirreversible hydrocolloid, in-
jectedintothe eye socket. After setting, the mate-
terial was removed from the eye socket to check
that all surfaces have been imprinted properly.

-
Figure 2 Custom tray

Split model was fabricated by pour the bottom
ofthe moldfirstusing gypsumtype Il. After the bot-
tommodel set, apply the separating media to the
surface ofthe mold. Thenthe secondlayerispour-
ed back with gypsum type Il. Markings are made
onallfoursides of the model for proper reorienta-
tion ofthemodel. Wax patternwas created by pour-
ing liquidwaxintothe mold. The wax is contoured
and sculpted appropriatelyto provide asimulation
of a missing eyeball (Fig.3). Thewax patternthen
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inserted into the patient eye socket and checked
for proper size, comfort, support, fullness, and re-
tention with functional movement.

Figure 3 Wax try-in of case 1

Marking onthe convex pointof the wax pattern
thatdefinesthe peak ofthe convexity of the eyeand
make line thatmarks the medial-distal canthus (Fig.
4). Thewax-up convexity was then implanted into
the putty impression material, then a custom tray
made using self-curing acrylicresinonthe puttyin-
dex (Fig.5),ahole was made at the centre of cus-
tomtray asthe entry point of impression material.
Escape-holes were added forexcessimpression
material.

¥

Ifigure 4 Try-in- wax patient-1

Figure 5 Custom individual tray

—a by

Figure 6 Custom individual tray impression

Finalimpressionwastakenusing PVSlightbo-
dy, the patient sits upright with his head supported
and was instructed to hold his gaze in a straight
forward position. The custom tray then placed in
the socket following the guide line that has been
madeto adjustthe position ofthe customtrayinthe
center ofthe socketand impression was made by
injecting light body material, the patient then ins-
tructed to close his and then perform various eye
movements to record functional movements. Im-
pression removed from the eye’s socketand exa-
mined for the result (Fig.6).

The splitmodeltechnique was generated using
gypsum type IV to obtain a working model. Final
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wax pattern was made by pouring modeling wax
onfinalcast. The size and color of the iris is deter-
mined by the left/right healthy eye. Theiris button
isthen made according to the results of the mea-
surements that have been made. Final wax pat-
terntryinwas performedto verify the size and sup-
port of the tissue to simulate eye movement and
eyelid coverage. Patient was instructed to keep
the eye onthe object at least 3 feet in front and at
eye level. The position of the iris is determined by
connectingtheinnerand outer canthus and the up-
per andlower lids. Theiris button wasthen implant-
edinafinalwax pattern (Fig.7).Duringflasking,the
iris button position was maintained using an acry-
lic mount. After the dewaxing procedure, packing
andflaskingheatcure acrylicresinwithacolorthat
has been adjusted to the color of the sclera.

B \
Figure 7 Wax try-in with iris button; A patient-1, B
patient-2

Figure 8 Putty index

The acrylic sclera was then polished continue
creating aputtyindex (Fig.8) as a guide to reduce
the convexity of £2 mm of the sclera and iris bot-
ton. Colouringthe acrylic scleraaccording tothe pa-
tient's eye condition, insertthe sclerabackinto the
mold, packing heatcuredclearacrylicresinto res-
tore the convexity of the sclera. The prosthesisthen
removed fromtheflask, polished, disinfected, and
deliveryintothe patient's eye socket (Fig.9). During
insertion, the ocular prosthesis was evaluated in
terms of aesthetics, retention, comfort, and ease
of performing various eye movements. Post-fitting
instructions are provided for the installation and
maintenance of the prosthesis.

DISCUSSION
Ocularprosthesisis an artificial replacementfor
the eyeball. After the surgeon performs surgical
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Figure 9 Postocular prosthesisrehabilitation; left: before
and right after; A patient-1, B patient-2

evisceration orenucleation ofthe eye, the prostho-
dontistwillmake an ocular prothesis to overcome
the suffering caused by eyeloss. A properly made
ocular prosthesis can maintainits orientationwhen
the patient performs various movements.®

Anophthalmic socket post evisceration has se-
veraladvantages:the presence ofthe scleral,cap-
sule of Tenon, conjunctiva, extraocular muscles,
optic nerve which is still intact andleavesthe cor-
neainplace. Becausethe extraocular musclesare
intact, thisallowsthe ocular prosthesistofollowthe
patient's natural eye movements. However, with
the cornea and optic nerve leftbehind, sensitivity
tothe prosthesismay occur,requiringamore care-
fulprocedure. Impressionprocedures on post-evi-
sceration eye sockets with sensitive tissue remain-
ing should use low-viscosity impression materials
suchas ophthalmicirreversible hydrocolloids and
light body silicone elastomers with suitable, less-
pressure impression tray.

Theideal socket for insertion ofan ocular pros-
thesis should have 1) a well-placed implant with
extraocular muscle is still available, 2) adequate
superiorandinferior fornix for positive retention of
the prosthesis, 3)the palpebralfissureisthe same
size and shape as the natural eye tissue, 4) ade-
guate anterior-posterior depth for the socket, 5)
adequate support of the superior and inferior tar-
sal plates, 6) minimal scar tissue adhesion in the
socket, 7)adequate eyelid mobility, 8) multiple tis-
sue abnormalities in the socket depth for positive
adaptation of the prosthesis.

Contracted socketwithinadequate superiorand
inferiorfornices, with palpebral fissures of unique
size and shape and with inadequate anterior-pos-
terior socketdepthleadstoimpairedretentionand
cosmetic complications. Prosthetic treatmentofa
contracted socketinvolves constructingaconform-
erthatappliesgradually greater pressuretowiden
and shape the eye socket.?

In this paper, the discussion is carried out re-
garding prosthetic rehabilitation due to post evis-
cerationdefects. Allcases were successfullyreha-
habilitated with custom made ocular prostheses.
In case 1, anophthalmic socket post evisceration
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occurred over a long period of time causing nar-
rowing of the inferior conjunctivalfornices, in con-
trast to case 2 where premature eye loss provi-
ded adequate superior and inferior fornices. Cus-
tomtray that has beenadjusted tothe shape ofthe
patient's eye socket can give good results in both
cases. Custom trays are adapted to the patient's
extantanatomythereby accurately fitintothe soc-
kets and assisting in obtaining accurate impres-
sions of the patient's eye sockets.’

Anotherimportantstepin creating an accurate
impression is the tight adaptation of the intaglio
surface of the ocular prosthesis to the posterior
wallofthe eye socket. Using PVSlight body as an
impression material can provide an advantage be-
causetheimpression materialcanflow easily and
recordthe eye socket clearly in a functional state
whichwill ultimately result in tight adaptation and
facilitate functional movement of the ocular pros-
thesis.

Beumeretal. statedthat resin stock shell eyes
should not be used in evisceration sockets be-
cause contact betweenthe ocular prosthesis and
the eye tissue is required to distribute pressure
evenly.Inaddition, close contact betweenthe ocu-
lar prosthesisandtissuebedisnecessarytoeven-
ly distribute the pressure obtained with proper im-
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ABSTRACT

A 50-year-old female came to Hasanuddin University Dental Hospital Makassar with chief complaint of masticatory
problems duetoadenture thathad beenusedfor 9 years was loose, causing pain when eating. Intra-oral examina-
tion showed that the patient is completely edentulous. The mandibularalveolarridge had resorbed. The patientwas
treated with an implant-supported overdenture with magnetic retention in the mandible. The maxillais treated with
conventional denture as there was still part of the maxilla that could be used for retention. After obtaining the pati-
tient's consent and confirming that the patient had no parafunction, two implants were placed on the body of the
mandible using single stage implants. Right and left implants were 12.0 mm long and 4.0 mm diameter. Both the
magnetandthe attachment shield were coated with titanium nitride (TiN). It is concluded that magneticallyimplant-

supported overdenture can restore masticatory function and the quality of life.
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INTRODUCTION

Continuedboneresorptioninmandibular eden-
tulous patients is a major challenge in prosthetic
rehabilitation with conventional dentures. Loss of
retention, stability and supportis aserious problem
for mandibular complete dentures compared to
maxilla, especially if the mandible is very flat.

Treatmentwith implant-supported overdenture
(ISO) may be the best solution for this case. ISO
is a complete removable denture combined with
animplantto increase stability in the oral environ-
ment, provide greater retention by usingmagnets,
and support the underlying tissue.!

Advantages of an ISO due to its removable
properties are easier to clean, improved denture
movementand phonetics; prevention of parafunc-
tion, increased masticatory efficiency and maxi-
mum myoelectric output.l?

The magnets consist of two parts, the one mag-
netattachedtothe denture side and the other one
to the implant side. Theyare simple and conveni-
ent for the patient. However, they are susceptible
tocorrosion by saliva, which is why they are rare-
ly used clinically.

The current development of a new generation
earth magnets is made of aluminum-nickel-cobalt
(AINiCo), whichisresistant to corrosion. This new
attachments may still be the treatment of choice
for edentulous patientswith Parkinson's disease,
astheyare unableto keep the denture stable, but
also require less force to insert and remove den-
tures.®4

The AINiCo alloy magnets have been used in
dentistry for many years. Initially, repulsive forces
suchas polar magnets are utilized fromthe open-
field AINiCo alloy embedded inthe base of the up-

per and lower dentures, so that the repulsive for-
ceswillkeepthe dentureontheresidualridge. How-
ever, this approach achieved little popularity be-
cause ofitsweak strength, and the direction of the
forceitwaslikelyto be repelled by the denture out
ofthe mouth. A more popular method is to attach
a ferromagnetic metal guard (generally made of
stainlesssteel) to atooth or implant for traction by
magnetsembeddedinanearbydenture base; This
arrangement is known as magnetic guard unit.®

The magnetic system developed atthistimein-
troduced therarealloys of samarium (SmCo) and
neodymium (NdFeB)inaclosedfield system.Rare
earth alloys produce stronger and more stable
magnetic forces than ever before available be-
cause it has high magnetization and high resist-
ance to demagnetization. Inanear-field system, a
magnetic field or flux is contained in the magnet-
keeper unit and earn a lot an attractive force that
is greater per unit measure than possible with an
openfield system. Newer closed-field magnetsalso
have higher attractive forces per unit of measure
when guard and magnet are in contact, although
this force diminishes rapidly when magnet and
guard lose contact.®

Inaddition,anewsystem has been introduced
forseal the metal capsule aroundthe magnetand
thus to protect it from corrosion in the mouth. Ac-
cording to for its manufacture, less than 1 in 10
capsulesassociatedwith overdentures in natural
teeth separated fromthe denture base for 8 years
clinicaltrials; more interesting, no experienceloss
of magnetic attraction.®

Thisarticleisaimedto discuss a case about to
improve the quality of life with magnetically implant-
supported overdenture.
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CASE

A50-year-old female came to Hasanuddin Uni-
versity Dental Hospital Makassar with chief com-
plaintof masticatory problems caused by 9-years-
old denture that felt loose and wobbly, causing
painwhen eating. Intra-oral examination showed
thatthe patientis completely edentulous. The low-
erjaw alveolar ridge had already gone throughre-
sorption (Fig.1, 2). The patientforgot whenthe last
tooth extractionwas performedand needed anew
removable denture that accommodates mastica-
tion and has good retention.

MANAGEMENT

The treatment plan was aimed to restore oral
functionincluding mastication, using an implant-
supported overdenture with magnetic retention in
the mandible while in the maxilla a conventional
denture because there was still a portion of the
maxilla that could be used for retention. After ob-
taining the patient's consentand confirmingthatthe
patienthad no parafunction, twoimplants were pla-
ced on the body of the mandible using a single
stage (Fig.3, 4, 5).2 Right and left implant had a
length12.0mmand adiameterof4.0mm.Boththe
magnetandthe attachmentguard are coated with
titanium nitride (TiN) as self-healing resin.

Figure 1 Intra oral view, the maxilla and mandible, be-
fore insertion of the implant
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Figure 2 Panoramic radiograph, before and after insertion of
the implant

DISCUSSION

In conventional dentures, there is increased
bonelossand softtissue abrasion due to horizon-
talmovementofthe prosthesisunderlateral loads.
Mandibularjawmovementand muscle action can
liftthe denture fromthe softtissues during function
and speech. Toaddress this problem,an|SOisin-
dicated. Implant placement will improve the sup-
port, retention and stability ofthe denture. Installa-
lation of 2 implants on the left and right in the cani-
nus region will maintain the height of the aleolar
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ridge and maximize retention so that the denture
does not rotate and is stable in place. This condi-
tionwillprovide good support for the tissue under
the denture sothatitdoes not cause excessive re-
sorption.

Ina retrospective study, it was concluded that
from both biological and prosthodontic aspects,
there was no difference in performance of com-
plete denturessupported by only 2implantsonthe
leftandright ofthe arch, duetoincreasedretention,
stability, and occlusal equilibration of the denture
and notthe number ofimplants used as supports.®

Figure 3 The two magnetic attachments supported by
the implants
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Figure 4 Conventional complete denture on maxillaand
mandible implant-reteined overdenture with magnet

Figure 5 Two magnets bonded to the mandible over-
denture

However,two implants supportoverdenture re-
guiring minimal surgical intervention, thatismuch
cheaper to manufacture, easier to clean, readily
accommodates aesthetics and phonetics varia-
ble, providing better supportfor facialmuscles,and
offer higher levels of patient satisfaction attached
more efficient to obtain retention and stability of
denture teeth.”®

The manufacture of implant support overden-
tures providesretentionand stability and maximum
denture support. Theweareris not afraid the den-
ture will fall out, can speak well and most import-
antly the wearer can use it to chew food well so
that nutritional intake is guaranteed. This condi-
tion will improve their quality of life.

It was concluded that magnetic attachments
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canbeusedtoretainmandibularimplantoverden-  beappliedinastraightforward manner and offers
denture. Patientsatisfaction overthefirstyearwas the potential for long-term durability. Mandibular
excellent, especially for patients who had been overdenture, implant support can increase the
less than satisfied with mechanical attachments.  wearer's confidence, sothatitwillimprove the qua-
Thisnewgeneration of magnetic attachment can  lity of life Aknowledgment None.
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ABSTRACT

All-ceramicrestorations have beenwidely used in prosthodontics as metal-free restoration because of their esthetics,
biocompatibility,and inert properties. However, fracture remains a complication for all-ceramic restorations. All-ce-
ramic posterior restorations encounter significant fracture after 5 years of usage than anterior region. Stress distri-
tribution in all-ceramic restorations during mastication is higher on cervical margin than other surfaces according to
finite element analysis. Shoulder and chamfer finish line are recommended designs for maximum fracture resist-
anceofrestoration and had influence instress distribution. Mechanical properties of restoration material such asflex-
ural strength, modulus of elasticity (ME), and fracture resistance are important factors that must be considered for
its durability. Increasing ME of restoration material will increase strength of fracture. Zirconiausuallyused because
of its superior fracture resistance among other ceramic material (ME+205 GPa). Shoulderisrecommended in zir-
coniabecause of greater fracture resistance but other literature suggests chamfer. Lithium disilicate has animproved
physical properties and translucency ceramicrestoration andis recommended as an alternative treatment (ME+96
GPa). In lithium disilicate, shoulder and chamfer have almost equal fracture resistance. PEEK is a thermoplastic
semi-crystalline materialwith ME near human cortical bone (+3.6 GPa) with shock absorption properties. This litera-
ture review role of all-ceramic restoration finish lines design on stress distribution. Shoulder and chamfer still the

main choice in FPD but which design is most appropriate still undecided.
Keywords: finish lines design, zirconia, lithium disilicate, PEEK, stress distribution
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INTRODUCTION

Over the past decades, all ceramic dental ma-
terials have been widely used in prosthetic dent-
istry as metalfreerestorationdue totheir good es-
thetics, biocompatibility, and excellent inert pro-
perties.t2Improvement of microstructure and phy-
sical properties fromall ceramic crowns have been
developedtothe posteriorregionasan alternative
treatmentfor dental defects,and it has been sug-
gested that these material are as reliable as me-
tal-ceramic crowns, therefore all ceramic crowns
are currently considered the gold standard. How-
ever, fractures remain a complication of all cera-
mic restorations.One ofthe main problemswithall
ceramic restorations is the possibility of fracture
under occlusal and lateral forces.'34

The mostimportantfactor influencing the frac-
ture rate of an all-ceramic crown is the position of
the restored tooth in the mouth, this position de-
termining the magnitude and direction of the oc-
clusalforce.Ferrarioetal reportedthatthe greatest
force occured in molars, decreasedinthe premo-
lars, and became only one-thirdto one-fourth ofthe
original value for the incisors. Goodacre et al. re-
ported that the clinical fracture rates of ceramic
crowns differed between types of restored teeth,
namely 21%for molars, 7% for premolars,and 3%
foranterior teeth. In a systematic review by Xiao-
dong et al., all ceramic crowns showed anaccep-

table 5-years fracture rate of 4.4% regardless of
the materials used with molar crowns (8.1%) show-
ing a significantly higher 5-yearsfracturerate than
premolar crowns (3.0%), and the difference bet-
ween anterior crowns (3.0%) and posterior crowns
(5.4%) also achieved significance. Fractures were
classified as core fractures or veneer fractures.
The determinants offracture ofan all-ceramic res-
torationdependsonthe fracture resistance of the
material, finish line design, appropriate thickness
of the material, magnitude and direction and fre-
guency of appliedloads, interfacial defects of resto-
ration cement, and oral environment effects. Fi-
nite element analysis studieshas beenappliedto
investigate fracture in fixed partial denture. The
results showedthatstress was mostly concentra-
ted in the cervical region of the restoration. There-
fore, finish lines design may affectthefracture re-
sistance of fixed restoration.*?

This literature review is aimed to discuss the
role of finish lines design on stress distribution in
fixed partial denture

LITERATURE STUDIES
Restoration material

Restorative material considered to be a factor
thatinfluencethe biomechanics,that is stress dis-
tribution and cusp deflection, during masticatory
movements.lthasbeenreportedthat some crown
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fracture due to the relatively low mechanical re-
sistance of the ceramic crowns,which maybere-
lated to the large masticatory forces applied to the
premolars and molars aswellas to the brittleness
oftheinherentof ceramics. Ceramic materials are
very susceptible to tensile stressand mechanical
resistance whichis also greatly affected by the pre-
sence of superficial flaws and internal voids. The
defect may represent sites of the crack initiation.
The modulus of elasticity of restorative materialsis
an important factor in crack initiation and propa-
gationin dental ceramics. Scherrerandde Rijkre-
portedthatthefractureloadincreasedastheelas-
tic modulus ofthe material or supporting structure
increased. Farah et al. reportedthatthe base ma-
terial should have the highest possible modulus of
elasticity to support restorations from intermittent
forcesduring mastication. The choice of crown ma-
terialhas a great influence on the maximum prin-
cipal stress in the crown. Increasing the stiffness
of the crown material concentrates more stress
withinthe crown, whereas crowns madefromama-
terial with a lower stiffness transfer more stress to
the cement layer and the tooth supporting core.®

Leucite-reinforced glass-ceramic have been
used for more than 30 years for the esthetic ap-
pearance inthe anteriorregionfor single crown. In
1998, pressable lithium disilicate all-ceramic mate-
rial IPS Empress 2, which exhibits higher mecha-
nical strengththanits predecessorand is suitable
for three-unit fixed dental prostheses in the ante-
rior region, was introduced on the market. Due to
its opacity, this material needs to be veneered. In
2007, IPS e.max Press material, which is a new
pressable lithium-disilicate glass ceramic, was
used to improve its mechanical properties with
good esthetics and translucency. In addition, the
range of indications for use include anterior and
posteriorteeth. Lithiumdisilicate has amodulus of
elasticity of + 96 GPa.®

Meanwhile, zirconiamaterialis currently consi-
dered as the most suitable material for posterior
restorations becauseithas higher flexural strength,
fracture strength and fracture toughness of 6-15
MPa.m? flexural strength of more than 900 MPa,
high Vickers hardness1200-1350 HVN and modu-
lus of elasticity +205 GPa compared to other ce-
ramics suchasalumina, glass ceramicsand lithium
disilicate. Ayittria-tetragonal zirconia core with its
stabilizedtetragonal phaseisindicatedin the high
stress sector because of its ability to resist crack
propagation. However, the high incidence of ve-
neer chipping and porcelain veneer fracture is a
frequently reported technical complication. The cli-

113

nical survival rate of tooth supported by zirconia-
basedallceramic crowns canbe as high as 95.9—
98.5% after5 years but decreases by 10 years to
67.2%.Beueretal. reported a significantly higher
fracture load (2286 N) in a single zirconia crown
withashoulderfinish line design compared to the
other conservative finish line designs. Ezatollah et
alevaluatedthe effectoftwo differentfinish line de-
signsnamely chamfer and deep chamfer of zirco-
niacore restoration and fromtheseresults showed
that both finish line designs had high fracture re-
sistance over masticatory forces so that both de-
signs could be used. However, since fracture re-
sistance tendsto favor chamfer finish line design,
itisrecommendedbecause of its efficiency in bio-
mechanical characteristics of posterior single all
ceramic crownrestorations. Comparedtootherce-
ramics, zirconia shows the highest stability as a
framework material. However, the most frequent
technical problem in fixed dental prostheses with
zirconiaframeworkis minor chipping or extensive
fracture of the ceramic veneer.3¢°

Recently, PEEK materialhas been used as an
alternative to single crown restorations due to its
material properties but research on this material
is stillongoing. Polyetheretherketone (PEEK); ther-
moplastic crown type is a new material that has
beenintroducedinthefield of dentistry, namely bio-
active high-performance polymer (BioHPP); con-
taining 20%ceramicfiller. ThisPEEKthermosplas-
tic material is characterized by good biocompati-
bility, goodwear resistance, chemical stable, light
weightand adequate mechanical properties allow-
ing it to be a suitable alternative material for cera-
ramicrestorations. BioHPP isindicated forthe ma-
nufacture of implant fixtures, crown/bridge fixed
denture prosthesis framesand removable den-tu-
res, as well as for implant frames and restorative
implant parts. The modulus of elasticity of this ma-
terial is 4-6 GPa close to the modulus of elasticity
of bone allowingittoactasaload absorber agent;
thereby, reducingtheforcestransmittedtotheres-
toration and the tooth roots. The advantages of
using thismaterial are the eliminationofallergicre-
actions,good polishing properties,andlow plaque
adhesion. In addition, despite its low modulus of
elasticity and hardness, its high wear resistance
makes it competitive with metal alloys. However,
research evaluating the material properties of
these materials is still limited.->1°

Finish lines design
Thetooth preparationisaveryimportant factor
in determining the strength of all ceramic crown.
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Shoulder and chamfer finish line design are the
mostwidely used designs for fixed partial dentur-
es. Shoulderfinishline designis usually chosenfor
full all crown restorations. The wide ledge of the
shoulderfinishlines provides resistance to occlu-
sal forces, minimizes stressesthatcan cause por-
celain fracture and leaves space for healthy res-
toration contours and maximum esthetics. Thedis-
advantage ofthe shoulderfinishline design is that
the tooth structure is less conservative and the
stress concentration is at an internal angle of 90°
on the finish line, making it susceptible to coronal
fracture. Chamfer finishlineisa concave extraco-
ronal finish line that provides greater angulation
thanthe knife-edge design and asmallerwidththan
the shoulder design. The advantage of chamfer fi-
nish line design is more conservative, has clear
margins, easy to identify, and provides room for
more adequate bulk of material and the develop-
ment of anatomically precise axialcontours. Cham-
ferfinishline designrequires care to avoid leaving
alipofunsupported enamel. Several studies have
been carried out to evaluate the effect of finish
line design on load at fracture, but the results of
these studiesare inconclusive. Some studieshave
foundthatfinishline design has an effect on fract-
ure resistance,while othershave seennosuch ef-
fect. Alargerrestareaformargins,suchas should-
erfinishline design,is suggestedto ensure abetter
pattern of stress distributionduring occlusalload-
ing, butthe results of studies onthis subject are in-
consistentbecause some authors have found no
relationship betweenthefinishline designandthe
fracture strength of all ceramic crowns, while sig-
nificantresults were found by other authors. Should-
erfinishline design and several other authors have
proposed a deep chamfer finish line design for
maximum fracture resistance of fixed restorations.
Jalalian et al. suggested deep chamfer finish line
design for higher fracture resistance to improve
the biomechanical performance of zirconia poste-
rior single crownrestorations. Pasharecommends
chamferfinishline design becauseithashighfrac-
ture resistance against posterior bite forces for bet-
ter biomechanical performance.1%-13

Stress distribution

Finite element analysis (FEA) is a digital test
carried outby simulating experimental studies, this
analysistestalways represents a simplification of
clinical scenarios. The FEA has become a powerful
test technique in dental biomechanics due to its
flexibility in calculating stress distributionsincom-
plex structures. The FEAallowsthe study of stress

Felix H. Ongko, et al: Role of finish lines design on stress distribution in fixed partial denture

distribution through model simulation, which can
be used toexaminetheroleofvariousdesign. The
advantages ofthe FEAtestcomparedtoinvitrola-
boratorytests are lower costs and faster. The dis-
advantage is that it is a computerized in vitro stu-
dy in which clinical conditions may not be fully re-
plicable 361415

It is known that the design of the finish line is
one ofthe factors affecting the marginal adaptation
andfractureresistance ofthe crowns. The fracture
patternofafractured crown during clinical use in-
dicates the origin of the fracture is at the cervical
margin of the crown orfromthe intaglio surface of
the crown. In one study, FEA was used to study
stress distribution during masticationin the maxilla-
ry second premolarsrestored with metal ceramic
crownsand comparedwiththe non-restorabletooth,
alarge stresswasrecorded on the cervical line of
therestoredtooth. Theload onanall-ceramiccrown
during mastication has beenreportedto be higher
nearthe cervical margin than on the occlusal sur-
face, and thin margins may be the cause of fract-
ure according to fractographic and FEA. The cer-
vical margins have also been reported to be vul-
nerable,and during clinical use, cracksmay bein-
duced from the occlusal surface to the thin mar-
gins.13.15

DISCUSSION

In the literature, data showed that differences
inthefinishline design clearly affectthe stressdis-
tribution to the crown margin. Stress distribution
can be used as an indicator of the biomechanical
behavior of crown restorations. The FEA helps in
analyzing stress distribution within crown. Most
studies of stress distribution in single crown resto-
rations have shownthatthe cervicalareahas high
stress. The location of the stress depends on the
crown structure, the abutment material and finish
line design. The bestchoice offinishline designfor
fixed dentures is still uncertain. Rammersberg et
al, agree that chamfer finish line design has the
greatest stability for posterior all ceramic crowns.
Jalalian et al. stated that fracture resistance with
the shoulderfinish line design was lower than the
chamfer finish line design of the InCeram full ce-
ramic restoration. Jalalian et al. in another study
showed lower fractureresistance of CAD/CAM zir-
conia posterior crowns with a shoulder finish line
design comparedto chamferdesign. However, Di
Lorioetal, evaluated the effect of the shoulderand
chamferfinish line designonfracture resistance of
the Procerafull ceramic crown core and concluded
that fracture resistance with shoulder finish line
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design was higher chamfer finish line design. De
Jageretal, performed a FEAto assess stress dis-
tribution on full ceramic restorations and conclu-
dedthatchamferfinish line design was more suit-
able for posterior restorations. Cho etal, evaluated
the effect of finish line design on fracture resist-
ance of composite-reinforced ceramic restorations
and demonstrated that the fracture resistance of
chamferfinish line design samples was significant-
ly higher than shoulder finish design. Potikel et al,
assessed the fracture resistance ofthe teeth res-
tored by differentfull ceramic systems and showed
no significant difference betweenthe groups. Roh
et al and Ahmadzadeh et al demonstrated that
shoulderand chamferfinishline design did not af-
fect the fracture resistance of the IPS-emax pos-
terior single crown. Rocha et al. stated that finish
line design of crown proved susceptible to fract-
ture with maximum stress in the area using FEA.
Turketal. in his study using 3D-FEAmethod show-
ed that rounded-shoulder finish line design had a
higherVVon-Mises stress value than chamfer finish
line design model. D'Souza et al. concluded that
the area with maximum stress was concentrated
inthe cervicalthird region of the single crown root
of the mandibular posterior teeth when given the
maximum bite force using FEA. Magray etal, using
FEA evaluatesvon Mises stress having the highest
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value inthe chamfer finishline design comparedto
the shoulder finish line design. Miura et al, stated
that using 3D finite element analysis, shoulder fi-
nish line designs can show better clinical perfor-
mance and can be expectedtoreduce fracture risk
in all ceramic crowns.

Itis concludedthat shoulder and chamferfinish
line designstillthe main choice infixed partial den-
ture. Wide ledge of shoulder design providesresis-
tancetoocclusalforcesandgives spaceto healthy
restoration with maximum estheticbutitisless con-
servative of tooth structure and stress concentra-
trationat90°internal angle offinishline hence con-
ducive to coronal fracture. Chamferfinishline has
concave form. Itprovides greater angulation than
knife edge and less width thanshoulder. Chamfer
aremore conservative withdistinctmarginandeasy
toidentified. The mostappropriate finish line design
forlongtermdurabilityis stillundecided. The choice
of crown restorative material has an influence on
the stress distribution for a longterm crown resto-
toration. Careful planning of the finish line design
and selectionof restorative materials is important
before carrying out treatment.

Further research in stress distribution evaluat-
ting proper finish line designthat complementwith
restorative material for long term of fixed restora-
ration is needed to provide a further explanation.
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ABSTRACT

A42-year-oldwomanwas referredto the Department of Prosthodontics, Hasanuddin University Dental Hospital with
speech, swallowing and chewing difficulties caused by a fractured and non-reusable acrylic obturator. The patient
had beenusingthe obturator since maxillary tumor resection in 2012, whichresulted ina significantand deepdefect
in theright maxillary region. Intraoral examination revealed a defect in the midline of the palate that extended tothe
leftalveolar bone,and 21,22, 23,24, 25, 26,27,16 were edentulous. The maxillary defect did not appearinflamed or
infected, and the surrounding area appeared normal. The treatment plan was fabrication of a maxillofacial skeletal
partial dentureto rehabilitate the maxillary defect. Primary impressions were madewithirreversible hydrocolloidma-
terial with a stock tray to obtain a study model. Custom tray was made for individual impressions with polyvinyl si-
loxane material to obtain working models. Asurveywas conducted, and framework and bite rim were made. Maxil-
lary denture was designed with Akers clasps at 35,37, RPI at 45, full palatal palate as main connector. Thedenture
framework was tried on, followed by determination of vertical dimensions. Denture alignmentwas done inthe articu-
lator using A3 color. The was prostheses were tried in and evaluated ofretention, articulation, phonetics, and aes-
thetics;then sentto dental laboratory for processing and the obturatorwastheninsertedintothe patient's mouth. Pati-
ent follow-up was scheduled 24 hours and 1 week after insertion. It is concluded that the maxillofacial partial den-
tureisarehabilitation device thatcanresultin decent retention and stabilization, especially in cases of acquired de-
fects. The prosthesis canimprove patientadaptation and ability with speech, mastication and swallowing functions.

Keywords: hemimaxillectomy, metal frame, obturator, maxillofacial prosthesis
This title has been presented in The 12th Biennial Congress of Asian Academy of Prosthodontics, 21 August 2021

INTRODUCTION

The tumor lesions in the maxillofacial area are
often treated surgically, such as resection of the
maxillofacial area to remove tumors or local lesi-
ons that cause the defects in the form of perfora-
tion of the palate.*Asurgery onthefacialarea can
cause the facial defect,impaired speech, swallow-
ing, mastication, aesthetics, and psychologicalfunc-
tions. The magnitude of the problem that occurs
dependsonthe extentofthe resection and how to
restorethe shape of the face into the normal con-
ditions as well as the psychological factors of the
patienttoacceptthe reality he was experiencing.?

Hemimaxillectomyis amaxillary resection sur-
gery done by removing a portion of the maxillary
bone ononeside. Thesize ofthe defectthatoccurs
after surgery depends on the cause and the sur-
gical technique performed. Maxillectomy is diffe-
rentiated into three categories; total, radical, and
marginal. Total maxillectomy is a partial excision
of the maxillary bone to the median line involving
the maxillary sinus but still below the orbital floor.
Theradical maxillectomyisthe cutting of the maxil-
lary bone involving the maxillary sinus and orbital
floor. The marginal maxillectomy is a partial excisi-
onofthe maxillary bone withoutinvolvingthe bone,
palate and maxillary sinus. The type of maxillecto-
my chosenfortreatment dependsonthe bone de-
fects.®

Defectsthatoccurafter maxillectomy can vary
depends on the diagnosis and the resection per-
formed. Accordingto Aramany, the classification of
the defects is divided into six classes. Classlis a
unilateralmaxillary defectaffecting allanteriorand
posteriorteeth. ClassIlisaunilateralmaxillary de-
fect affecting the posterior teeth. Class Il is a de-
fectinthe middle of the palate withoutinvolvingthe
teeth. Class IV is the bilateral maxillary defects
crossing the median line with remaining teeth in
the posterior region of one side. Class Vis the bila-
teral maxillary defects in the posterior region with
remainingteethinthe anteriorregionofbothsides,
and class Vlisthe bilateral maxillary defects in the
anterior regionwiththe remainingteethinthe pos-
teriorregion of both sides.*Meanwhile, Veauclas-
sified the maxillary defects into several groups,
such as clefts in the soft palate only, clefts in the
soft and hard palates extendingforwardto the in-
cisiveforamen, clefts of the lips and unilateral com-
plete palate starting from uvula, soft and hard pa-
late to the alveolar bone and lip on one side, and
the cleft lip and palate bilaterally from the uvula,
soft and hard palate, to the alveolar bone and lips
on both sides.®

Torestorethe dentaland oraltissues that were
removed atthe time of maxillectomy, rehabilitation
isurgently needed by making a maxillofacial pros-
thesis.* The defects was closed by replacing the
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hard, softtissue, and the missingteeth using an ob-
turator as an intraoral maxillofacial prosthesis.¢ Ob-
turator is a kind prosthodontic appliance that is
used to close the cleft palate, assist swallowing,
improve the speech function so as to avoid nasal
or hissing sounds, maintain maxillary arch width
andtootharrangementandto improve the palatal
growth.”

Obturator is aimed to restore the function of
speechand chewing, helping the healing process
of softtissue and the psychological condition of the
patient. Maxillofacial prosthesis should be made
immediately after surgery, to prevent contraction
ofthefacialmusclesthatcan reduce the retention
sothat the patient becomes disabled and disap-
pointed.8 This article is aimed to manage of palatal
defect post hemimaxillectomy.

Accordingto DaBreoetal, the requirements of
an obturator should meet three goals,suchas: to
form a good oral seal to make the effective swal-
lowing and speech functions, to provide retention
and stabilization support for the prostheses and
toimprovethe facial shape after partial loss of facial
bone.Thiswillbe very helpfulforthe psychological
conditions of the patiens.®

The generalprinciples of partialdenture design
alsoapplytoobturator design, including the need
for a connector, the presence of supporting com-
ponentsfor stabilization and retention, the prese-
nce ofrests placed on the abutment teeth as sup-
port, the designs with maximum support, and the
passive direct retainers and rests that the loads
thatare not excessive on the abutmentteeth,and
controlling occlusal forces against the defect, es-
pecially when natural teeth are involved.*

Obturators with metal frames are made with con-
sideration for the comfort and strength because it
also made to support dentures that replace mis-
sing teeth in the anterior and posterior parts that
resist a large masticatory load.*°

CASE

Figure 1 Extra oral profile of the patient

A 42-year-old female patient has had a tumor
inthe maxillasince 1992, then surgical removal of
the tumor in 2012 left a wide and deep defect in
the left maxillary region. The patient had used an

Pra Purnama Ramadhan, et al: Management of palatal defect post hemimaxillectomy: a case report

A . R
Figure 2 Intra oral; A upper jaw, B lower jaw

Figure 3 Panoramic radiograph view

obturator prosthesismade of acrylic, but the pros-
thesis was broken so that the patient felt uncom-
fortable and had sometroublesin speaking, chew-
ing, and swallowing.

Intra oral examination showed a defect in the
midline of the palate extending to the left alveolar
bone,andthe missingteethwere 16,21,22,23,24,
25,26,and 27.The defect showed no signs of in-
flammation orinfectionandthe surrounding looked
normal. The patient's oral hygiene is good (Fig.2).

Radiographic examination with panoramic view
revealed animage ofthe missing maxillarybonein
the left region as a defect in the maxillary bonein
that region. Multiple missing teeth can be seen
in the panaromic view (Fig.3).

MANAGEMENT

After discussed withthe patient,the prosthesis
of choice was metal frame obturator with a com-
bination of acrylic resin to rehabilitate the defect
on palate and replace missing teeth in the maxil-
la. Forthe mandible,ametal frame partial denture
was chosen. Before starting treatment, patients
were asked to sign an informed consent.

At first visit, preliminary impression was done
withtheirreversible hydrocolloid impressionmate-
rial using a stock tray. Before the impression ma-
terial was inserted into the mouth, a gauze was
placed onthe side of the defect to prevent the im-
pression material from entering the nose. The re-
sults of the maxillary impression showed that the
impression material looked prominent, indicating

B = C
Figure 4A Physiologicalimpression of the maxilla, work-
ing model of B maxilla, C mandible
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thatthe impression material enteredthe defectand
printed the shape of the defect. Thenthis moldwas
filled with dental stoneto obtain an anatomical mo-
del. The next stage was followed by the stage of
making the obturator design.

At the second visit, physiological impression
was carried outusing anindividualimpressiontray
whichwas previously donewithborder molding to
get a good border adaptation from the obturator,
especiallyinthe defectarea. Theimpression ofthe
working model used polyvinyl siloxane material,
then was poured with dental stone to obtain the
working model.

The working model was then surveyed to get
the path of insertion of the metal frame dentures.
The working model and the design of the denture
were sent to dental laboratory to make a metal
frame. A C-clasp retainer was used in the upper
jaw for 13 and a double Akers for 14, 15 and 17,
18. An Akers clasp was used in the lower jaw for
the 35 and 37, an RPI used on 37. The maxillary
majorconnectorwas afullmetalframe palatal plate
withmodified messthatextendstothe cleftpalate.
A lingual bar was used for the lower jaw.

At the third visit, after the metal frame and the
bitrimwere finished, the frame wastriedin (Fig.5A)
andthe relationship betweenthe maxillaand man-
diblewas measured by usingthe two dots method.
At this stage, the path of insertion of the metal
frame was also checked, then the frame and its
bite rim were fixed and transferred to the working
modeland thenmountedin the articulator. Thear-
rangementofthe teethwas carried outinthemean
value articulator, with A3 as the tooth color.

Atthefourth visit, a try in was done for the wax
obturatorand dentures(Fig.5B). At this stage, the
retention, stabilization, occlusion, articulation, pho-
netics, and aesthetics of the denture were exami-
ned. The purpose of this examination was to en-
sure that the denture is able to withstand the for-
cesthatcanreleaseit both at rest and when func-
tioning. In addition, it was ensured that there was

) =

[\ A v ' J $
Figure 5A Metal frames try A maxilla, B mandible; ob-
turatorwaxtryin, C frontal view, D buccalleftview, E buc-
cal right view.
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no premature contactat the time of occlusion and
articulation as well as phoneticexaminationinthe
form of clarity of word pronunciation. Afterthe den-
ture canfunction properly and the patient agrees,
the wax prosthesis was sentto the dental labora-
ratory for the processing.

The fifth visit was the insertion of the obturator
andtheremovable denture (Fig.6). Retention, sta-
bilization, occlusion, phonetics, and the aesthetic
examinations were performed. The obturator did
notfall off when it functions, showing good reten-
tion and stability. The examination ofthe occlusion
with articulating paper showed that there was no
traumatic occlusion. The phonetics were clearer.
The aesthetics of the patient's smile was also sa-
tisfactory. The patient was given some instruct-
ionsonhowtoinsertandremovethedenturesand
howtomaintainit. Forinitialadaptation, the patient
should wear the dentures for 1x24 hours, then af-
terthat the dentures are removed every night be-
fore going to bed and placed in a container filled
with water. The patientwas scheduled for a follow-
up one week after insertion (Fig.7).

At the time of the follow-up, subjectiveand ob-
jective examinations were carried out. Subjective
examination revealed no complaints of pain, and
the patient could bite and chew better. Patientalso
communicate with a clearer voice and felt more
self-confident. Objective examination found no soft
tissueinflammation duetothe use ofthe dentures.
In addition, retention, stabilization, occlusion, arti-
culation, and phoneticswereallgood. The aesthe-
thetic appearance of the obturator was good be-
causeitcoveredthe defectinthe leftbuccal region

Figure 6A Maxillary obturator, B mandibular removable
denture

B R,

Figure7Insertion of maxillary obturator; A frontal view,
B palatal view, C insertion of mandibular removable den-
ture.
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Figure 8 Extra oral profile of the pa‘tient after insertion
of the obturator and the removable denture.

thatwas visible when the patient smiled (Fig.8).

DISCUSSION

Obturatoris a maxillofacial prosthesis to rehabi-
litate maxillofacial for restoration of speech, chew-
ing function, and healing process acceleration of
psychological trauma. To help reduce the suffer-
ing of the patient, it is advisable to immediately
make aprosthesisto rehabilitate the patient's con-
dition; an obturator.'* The maxillofacial prosthesis
requiresthree goals, such as forming an oral seal
to make swallowing and speech functions more
effective, providing retention and stabilization sup-
portfor prosthesesand improvingfacial shape af-
ter facial bone loss, where this will increase self-
confidence for patients.®

Obturatorswith metal frame are made with con-
sideration for comfort and strength because the
obturator also functions to support the dentures
thatreplacethe missing anterior and posteriorteeth
that receive a large masticatory load.*?

The basic principlesinconstructing a definitive
obturator depend on the condition of the defect
and which provides the greatest benefitin function
andcomfort.**Consideration mustbe given to the
size and location of the defect, the number and
position of the remaining teeth, and the distribu-
tionofthe maximumloadto support the obturator.
This can be accomplished by involving as many
of the remaining teeth as possible, using an oc-
clusal or cingulum rest, and extending the metal
frame plate as widely as possible.*
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ABSTRACT

Ocular prosthesisfor postevisceration socket often has feeble adaptation tothe surrounding tissue due to high sensi-
tivity. Excessive pressure given by impressiontechnique would lead to irritably intaglio and bulky palpebral contour of
the prosthesis. This article describes a modified method of functional impression which made it easier not only to
record the tissue bed surface of the defect but also to get the right contour of the palpebral surface at the same
time. A60-year-old male came to Dental Hospital Universitas Sumatera Utara withevisceration defectas a result of
traumatic injury 40 years ago. He complained a facial disfigurement that made him formidable with social interacti-
on. Pressureless impression combined with calibrated tray was planned for the patient. Light body PVS material
was injectedintothe socket under slight pressure and the conformer made from visible light cure acrylic resin was
in position as a tray. Vertical and horizontal lines marked inthe conformer calibrate with the facial marking as agui-
dancefor 3-D position. The method is intended to get the fast, accurate position offering the patient ocular prosthesis
withgreatcomfortaswellasto provide facial contoursthatimprove the patient's psychological and physical outlook.
Keywords: evisceration, customized ocular prosthesis, functional impression, pressureless impression, calibrated

conformer
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INTRODUCTION

Loss of facial tissue or organs can have signi-
ficant physiological, social, and psychosomatic ef-
fects on the affected individualand may ariseas a
result of congenital defects, trauma, neoplastic
disease or surgicalintervention.:Surgical manage-
ment of eye removal can be classified into three
categories:evisceration, enucleation, and exente-
ration.23Exenteration is the removal of the entire
contentsofthe orbit, including the extraocular mus-
cle. Enucleationis the surgical removal of the en-
tire eye opthalm and part of the optic nerve from
the orbit. Evisceration is an excisional procedure
toremoveintraocular contents,leavingthe sclera,
and sometimes the cornea.*

Prostheticrehabilitation can be performedwith
stock ocular prosthesis (prefabricated) or custom-
made ocular prosthesis.® Stock ocular prosthesis
areavailablein standardsizes,shapes,and colors
and can be usedfor postoperative temporary pur-
poses. Custommade ocular prosthesis have seve-
ral advantages over stock eye prosthesis such as
better esthetics obtained from control overirisand
pupilsize as well as iris and sclera color, their sur-
faceisin close contactwiththe surrounding tissue
whichmakes for better eye movementanda more
evendistribution ofpressure, making itmore com-
fortable to use.5’

Fluidaccumulationin the prosthesis surfaceand
eyetissueisoftenbecome a problem due to unfit-
nessofocular prosthesis caused by overcompres-
siveimpression. Fluid accumulation can causetis-

sue irritation and promote bacterial growth in the
eye.8Thisarticle suggests anovelimpressiontech-
niguetogetafastandaccurate positioning to pro-
vide post-evisceration ocular prosthesis with the
aim ofachievingtighttissue contactfor bettercom-
fort and esthetics.

CASE

A60-year-old male cameto Dental Hospital Uni-
versitas Sumatera Utara with evisceration defect
asaresultoftraumaticinjury at work 40 years ago
(Fig.1).He had a complaint offacial disfigurement
thatmade himuncomfortable with social interact-
ion. Upon examination, the defective right eyelid
wasretracted. Intraoculartissue bedand muscles
were intact and free of inflammation. Forthe con-
tralateral eye, lid position and palpebral fissure in
the open and close position was normal, no nys-
tagmus and no history of strabismus. A custom-
made polyethylene ocular conformer was fabrica-
cated (Fig.2A). Separatingmediumis appliedto the
patient'seyebrows and eyelashesand preliminary
impressionwastaken usingirreversible hydrocol-
loid (GC aromafine plus normal set). The material
was mixed according to the manufacturer's ins-
tructions, putintoadisposable 3cc syringe and in-
jected into the defective right eye socket (Fig.2B).

Figure 1 Pretreatment photograph

(e
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Figure 2A Custom made polyethylene ocular tray, B
preliminary impression, C split cast with indentation
grooves

A split cast with four indentation grooves was
made using dental stone type Il (Fig.2C). Molten
wax was poured into the split cast to obtain wax
patternofthe sclera. Tryin the wax pattern to exa-
mine size, contour and retentionin functional mo-
vement.

Figure 3A Wax pattern try-in, B putty mold for fabrica-
tion of functional impression conformer

Afterthewax patternis confirm (Fig.3A),a hori-
zontallinefrommesial to distal canthus and verti-
calline marking onthewax-up convexity was made.
The marked wax pattern was then copied to the
putty as a mold for custom functional impression
conformerto obtain the palpebral contour. When
putting the wax into the putty, it should not pass
throughthelargest part of the convexityto maintain
the right countour of the palpebral. Custom funct-
ionalimpressionconformerwith escape holewere
thenfabricated usingvisiblelightcure acrylicresin
(Fig.3B).

Functionalimpressionwastaken using lightbo-
dyadditionpoly-vinyl-siloxane (PVS) elastomeric
impression material (Zhermackelite P&P). The pa-
tientwasinstructedto situpright withthe head back
and hold his gaze in a straight-forward position.
The PVSwasinjectedinto the socket under slight
pressure andthe conformer made fromvisible light
cure acrylic resin was in position as a tray. Verti-
cal and horizontal lines marked in the conformer
calibrate with the facial marking as a guidance for
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3-Dpositionto avoid excessive pressureonthe eye
socket. Patientwas theninstructedto perform eye
movements while the impression material sets
(Fig.4A).

Figure4A 3-Dpositionwas obtained, B functional im-
pression

The impressions are then removed and exa-
mined for the results of the functional impression
(Fig.4B). Followingthe functional impression, work
modelwas made by split casttechnique usingtype
IV dental stone materialand wax pattern of sclera
was being made. The size and position of the iris
were determined fromthe contralateral eye using
inter pupillary distance (IPD)ruler (Fig.5A). The co-
lour ofiriswas obtained by oil color painting (Wind-
sor & Newton oil colour) (Fig.5B) and colour of
sclerawas obtained by using dental shade guide
(Vita classical) (Fig.5C).

d;u”}u“% .\ : “

Figure 5A Obtaining iris position and diameter, B oil
painted iris disk, C finished iris button

Theiris button was mounted onto the wax pat-
tern. Tryin of wax patternensuring size,tissue sup-
portto simulate eye movement and eyelid cover-
age as well as iris colorand position during move-
vementand at rest (Fig.6A). Flaskingand dewax-
ingwas carried out. During flasking, the iris button
positionis maintained using an acrylic mount (Fig.
6B).

Packing of heatcured acrylic resin with a color

Figure 6A Tryinfinalwax pattern, B iris button mounting
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thathasbeen adjustedtothe color of the patient's
sclera (Fig.7A). After completion, the sclera was
then trimmed and its convexity was then reduced
by +2mmpfor staining and veining of the scleral by
attaching red dacron polyester fibers to the pros-
thesisusing the monomer-polymer syrup mimick-
ing the contralateral eye and packed with heat-
cured clear acrylic resin to restore the initial con-
vexity ofthe sclera. The ocular prosthesis was po-
lished, cleanedandinsertedtothe patienteye soc-
cket (Fig.7B).

Figure 6A Flasking dan dewaxing, B customocular pros-
thesis after polishing

During insertion, the ocular prosthesis is eva-
luated for esthetics, retention and comfort. Postin-
sertion instructions were explained to the patient
and the patient was instructed for periodic cont-
rolsfor1week, 1 monthand every 6 months (Fig.8).

Figure 8 Before—aer photogféph

DISCUSSION

Comparedtocustommade ocular prostheses,
stock ocular prostheses have several disadvant-
ages, such as unfitness, constant tissue irritation
duetobacterial growth in the fluid that accumula-
tesatthe prosthesis-tissue interface and poor aes-
thetics. Custom made ocular prosthetic prevents
drooping oftheeyelid, supports muscle functionin
the eyelid, maintains the palpebral opening, and
provides a similar appearance to the real eye.°

Postevisceration eye socket still has sensitive
tissue remainingwhichrequires more careful work
procedures, especiallytheimpression procedure.
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In this case report, the discussion focuses on
the functionalimpression procedure. In this case,
the post-evisceration anophthalmic socket has
been present for a long time to cause the super-
ior palpebral conjunctivatoretractbecauseitis not
supported by the eye opthalm. Physiologicimpres-
siontray playsan important role to cover the con-
vexity of the artificial eye opthalm to be made so
thatthe superior palpebral conjunctivacan be sup-
ported again. In this case, the convexity is main-
tained by making marks on the tray and the area
outside the eye socket to get the exact 3-D posi-
tion of the tray, so that an accurate impression is
obtained. Anotherimportant stepintheimpression
isthetightadaptation of the intaglio surface of the
ocular prosthesistothe posterior wall ofthe eye so-
cketand must notover press againstthe posterior
wallofthe eye socket. Usinga light body as an im-
pression material can provide an advantage be-
causetheimpression material canflow easily and
imprint the eye socket clearlyina functional state
whichwilleventually result in tight adaptation and
facilitate functional movement of the ocular pros-
thesis. Theimpression technique in this case can
maintain the position of the impression tray well
where there is no excessive pressure on the eye
socket that affects the accuracy of the intaglio
area of the resulting ocular prosthesis.

Itis concluded that ocular prosthesis for post-
evisceration socket often hasfeeble adaptationto
the surrounding tissue dueto high sensitivity. The
technique for fabricating custom ocular impress-
siontrayandthe physiologic presureless impres-
siontechniqueinthis case by markingthe tray and
calibrating it to the area outside the eye socket
contributestoprovide afast and accurate impres-
sioninterms of convexity andwellfitted intaglio of
the prostesis so that an even distribution of pres-
surethroughoutthe defectcan makea tight adap-
tationoftissue-ocular prosthesisinterface, solving
theissueof unfitnessand discomfort of the ocular
prosthesis.
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ABSTRACT

A66-years-old female patientwas referredto Dental Hospital of Hasanuddin University with a fractured lower den-
ture thatimpaired patient’'s masticatory ability. Clinical examination showed full edentulousin both maxillaand man-
dible with flat mandibular ridge, absence of inflammatory signs, flabby tissues, and bone prominences as well. The
treatment plan was fabrication of complete denture with semi-adjustable articulator and modification in impression
technique inorderto produce retentive dentures. Preliminary impression and fabrication of anatomic cast followed
by bolder molding and physiological impression. Two-dots method was used todetermine the maxillomandibular re-
lation and measure vertical dimension. Position of the maxilla was transferred using facebow, whichattached to the
centric tray followed by mounting the cast onasemi-adjustable articulator with guidance from centric tray. Artificial
teethwere arrangedin lingualized occlusion scheme onwax-pattern and try-inwas done. After processing, remount-
ing and selective grinding were performed followed by finishing and polishing, andlastly with insertion of both den-
tures. Itis concludedthatimpressiontechniqueis one of the primary factors in managementofflatmandibularridge

in order to utilize surrounding tissues to have both active and passive retention in dentures.
Keywords: flat mandibular ridge, impression of flat ridge, complete denture, lingualized occlusion

INTRODUCTION

Bone resorption occursfollowing tooth extract-
ion, and if atrophy occurs, it'll be followed by ex-
cessboneresorptionthat causes decrease of dis-
tance frommentalforamento alveolarridge crest.
Alveolarridge crestthatunderwent resorption will
eventually formflatorconcaveridge. Excessivere-
sorption of alveolar crest leads to flat ridge due to
loss of cortical plate layer.

Continuous excessive resorption is problematic
duetoits effectthat compromisesfulldenture func-
tion and thus creating disbalanced occlusion. Ac-
cordingto Atwood, resorption on mandible is four
timesbiggerthaninmaxilla. Altough resorptionrate
ofalveolar bones varies from individuals. Highest
resorption occurs 6 months after extraction of an-
terior teeth. Three years following extraction, resor-
ption on maxillais lower than on mandible.?

Ridge with severe atrophy will causeincrease
ininterarches distance, denture instability,and un-
retentive denture with an inability to withstand
masticatory pressure. Treatmentfor individual with
anthropic ridge is a challange faced by dentists
aroundthe globe duetothe nature of severe ridge
resorptionthatwill cause difficulties inthe process
of making adequate denture. Severe-atrophyridge
often found in the mandibular residual ridge than
the maxilla because the supporting tissue in the
mandibleislessthanthatin the maxilla; hence re-
sorptioninthe mandible occursinafasterrate than
that in the maxilla.?

Alongwith age, physiological changesalsoari-

seintheoral cavity. Physiological changes in the
oral cavity experienced by elderly patients are 1)
changes in oral mucosa. Increasing age causes
epithelial cells in the oral mucosa to experience
thinning, reduced keratinization, reduced capilla-
ries and blood supply, and thickening of collagen
fibers in the lamina propria. As a result, clinically
the oral mucosa appears paler, thinner and dry,
with aslowhealing process. This causes the oral
mucosa to be more easily irritated by pressure or
friction, whichis exacerbated by reduced salivary
flow;! 2) changes in arch size. Most of the aging
processis accompanied by osteoporotic changes
in the bones. Studies demonstrated that axial in-
clination ofthe teethin the human skull, followed by
loss ofteeth, is one of the reasons for the initial re-
ductioninthe alveolarbone height. Generally, the
maxillary teeth are directed downwards and out-
ward, thusthe reduction of bone generallyalso oc-
cursupwards and inwards. Due to this, the outer
cortical plate of boneisthinnerthanthe inner one.
Resorption of the outer part of the bone cortical
plate takes place more and more rapidly, thus, the
maxillary archwillbe reduced to a smaller size in
all dimensions and also the surface of the tooth
base will be reduced. In the mandible, the inclina-
nation ofthe anteriorteethis generallyupwardand
forward fromthe occlusal plane, whereasthe pos-
teriorteethare more vertical or slightly tilted lingual-
ly. The outer surface of the bone cortical plate is
thickerthanthe lingual surface, exceptforthe mo-
lararea, alsothe lower edge ofthe mandible is the
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thickestcorticallayer, sothatthe bite rim direction
ofthe mandible looks more lingually and downward
in the anterior region and buccal in the posterior
region. Resorptioninthe mandibularalveolar bone
occurs downward, backward, and then forward.
Therewere changesinthe musclesaroundthe oral
cavity, the relationship between the interarches
distance, and changesinthe space of the mandi-
bular and maxillary positions; 3) alveolar rim re-
sorption. Bone will experience resorption where
atrophyis always excessive.l Excessive resorption
ofthemandibularalveolar bone causesthe mental
foramen to approach the crest of the alveolar
ridge.? Alveolar crest that underwent resorption
willformflat or concave ridge with knife edged sha-
pedcrest. Excessiveresorptionatthe crest of the
alveolarboneresultsinaflattenedridge duetoloss
of the cortical layer of bone. Excessive and conti-
nuous ridge resorption is problematic because it
causes poor complete denture function and imba-
lance occlusion. The main risk factors for this re-
sorptionarethe degree of previousbone loss, ex-
cessive occlusal forces during mastication and
bruxism.® Residual alveolar ridge resorption has
been put forward in many theories and research
results. Theresorptioninthe mandibleisfourtimes
that ofthe maxilla.# The greatestresorption occur-
redinthe firstsixmonths after the extraction of the
upper and lower anterior teeth. After three years,
the resorption was very small compared to the
mandible;4) changesin salivary flow. Many elderly
patients receive medication or develop systemic
diseasesthatalsoaffectsalivary functionand may
lead to dry mouth or xerostomia. Reduced salivary
flowwill interfere with denture retention, because
itreducesthe salivaryadhesionbond betweenthe
denture base and softtissues and causesmucosal
irritation. This situation causesdecrease intheabi-
litytouse denturesto and leads to lower mastica-
tory ability, denture fitness is reduced, the patient's
sensitivity to friction from dentures increases.!
Inthe case ofthe lower jaw with a flat ridge due
to resorption, muscles attachments arelocated at
thetop oftheridgethusitwilleasily cause dentures
tomove and dislodge. Thefabrication of complete
denturesinthe lowerjawwithaflatridge hasits own
problemsin achieving good and satisfactoryresults.
Difficulties were mainly found in obtaining the re-
tention, stabilization and support of complete den-
ture.Incase of continuous resorption of the alveo-
larridge, facialmuscles namelythe lipsand cheeks,
are ultimately unsupportedandtendtofall into the
oral cavity. At the same time the tongue enlarges
to fill the space previously occupied by teeth and
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alveolarbone. Furthermore, aspace will be formed
in the oral cavity in edentulous ridge, whichis cal-
leddenture space. Resorption ofthe alveolarridge
willreduce the amount of mucoperiosteal attach-
menttothe bonethusreducing buccal and lingual
vestibular space. These changes make it difficult
forthe clinicianto distinguish anatomicaland func-
tional boundaries of the oral cavity.®
Resorptioninthelowerjaw will cause flat ridge
because muscle attachments are located at the
alveolar crest. These conditions greatly affect man-
dibular complete denture where reduced vestibu-
lumwill cause difficulty for the clinicians to disting-
uish anatomical and functional boundaries of the
oral cavity. There are several ways to overcome
these problems during mandible full denture fabri-
cation.For example, by performing lingual sulcus
deepening and vestibuloplasty to create beneficial
ridge shapethatwill provide good supporting area
fordentures. However, patients often suffer disad-
vantageduetovarious side effects after undergo-
ingsurgical procedures,namely postoperative de-
figuration,anesthesiaand neuralgia pains. Inaddi-
tion to vestibuloplasty, denture implants can also
bemadein patients with flat ridges. However, this
methodis performed on patients who really meet
bothlocaland generalindications. In addition, the
surgical steps carried outinthe process of making
theseimplants canalso cause various side effects
and failures, such as traumaon mental nerve and
jaw fracture. Seeing the various side effects that
canoccurinthe methodsdescribedabove,inorder
to obtain satisfactory mandibular complete denture,
aspecialimpressiontechnique canbe usedtoun-
derstand and look forvarious retention possibilities
from the location of the muscles around the den-
ture. The main effect of mandibular alveolar ridge
resorption on complete dentures is retention of
denture. Muscle bundles located at the top of the
ridge cause great dislodging force. The effect of
these forces onretention and stability of dentures,
as described above, is closely related to the im-
pressiontechnique used. Agooddenturewillhave
goodretentionifitis produced fromagoodimpres-
sion. However, the shape and size of the ridges
affectretention and stability of complete dentures,
with radical changes inthe edentulous mandibular
archduetoresorption,impressiontechniquesused
inthe fabrication of complete dentureswillnot pro-
duce the expected results.®
Impressiontechniqueis one ofthe mostimport-
portant stages in the fabrication of a mandibular
complete denture with flat ridges to get adequate
results, and can be performed in two stages; the
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initial and then functional impression. Functional
impressionisintendedto recordthe supportingtis-
sue structure andform a peripheral sealwell. This
situation provides maximum retention and stabilty
ofthe denture.Impression onflatridgeisintended
to take advantage of all possibilities of tissue fix-
ationboth active and passive in dentures. As pre-
viously described, alveolar bone with flat ridges is
inferior for retention and stability in complete den-
tures. Muscle attachmentsarelocated close tothe
crestoftheridge and cause avery large dislodging
force ondenture.Forthisreason, thelimits of muscle
movementandthe spaceinwhichthe denturecan
be extendedwithoutremovingthe denture mustbe
accuratelyrecorded onthe impression.Impression
like this can be obtained from the dynamic im-
pressionmethod. Dynamicimpression technique
isanimpressiontechnique that can record mova-
ble muscleinmucosal areaforthe extension ofthe
denture border without causing the denture to be
dislodged. The advantages of dynamicimpression
technique are avoidingdislodging effectinthe form
ofanimproperdenture border,and utilizingas much
active and passivetissue fixation. These advanta-
ges are a direct result of the impression material
being formed by functional movements of the mus-
clesand muscle attachmentalong the border ofthe
denture base. In dynamic impression technique,
theimpressionisformed by the functional activity
of muscles and muscle attachments, thusclinicians
donotreally needto doas many estimations as in
convensional technique. Estimation for posterior
extension or lingual flange extention according to
Schreinmokers suggestionare notrequiredin the
dynamic impression technique.®

Dynamic impression

Thisimpression technique maximizesthe sup-
portaspects of denture base withtwo approaches,
namely functional and anatomical. Impression is
acquired using close mouth technique and for the
last phase, open mouthtechniqueis performed to
acquire anatomical support.

Step by step procedures are 1) fabricate both
maxillary and mandibulary occlusal rim on diag-
nostic model and individual tray; 2) both maxilla-
ry and mandibulary occlusalrims should be occlu-
ded to acquire vertical dimension. It is imperative
tonotethatbothrimsare occluded without any in-
clination; 3) after acquiring correct occlusion and
verticaldimension, borderextensionshould be per-
formed using tissue-conditioning materials. Lingual
border canbeformed by asking patientsto do spe-
cifictongue movements suchastouchthe cheeks
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andtouchingupper lips with patient’stongue. Phy-
siologic movementshould alsoberecordedin this
step by instructing patientto say ‘coo’and ‘eee’ as
they occlude the rims. It should be noted, for the
firstapplication the conditioning material it mustbe
appliedin athicker consistencyto obtain maximum
expansion; 4) repeatstep number 3as manytimes
possible to obtain desired border extension.Each
repetition, conditioning materialappliedshould bein
athinner consistency comparedtothefirston. Re-
move excessive border extension using warm
knife. Overextendedimpressiontray border could
beidentified by observing which area causes the
impressiontrayto be dislodged during normal man-
dibular movement; 5) after proper border molding
and extension with conditioning material were fi-
nished, finalimpression should be made using po-
lysulphide rubberwith open mouth technique and
proper border molding scheme. This process mini-
mize pressure during closed mouthimpression and
produce better surface; 6) beading and boxing is
not necessary for this type of technique because
it is a tedious and time-consuming process. Cast
should be pouredimmediately to avoidtissue con-
ditioner and polysulphide distortion.

Sublingual impression technique

This impression is intended to obtain the hori-
zontal extensionfor the lingual flange up to subling-
ual area to obtain adequate retention and stabili-
zation from nearby muscles. Stabilizationforce ob-
tained from muscle is obtained from the tongue
muscles, which hold the denturein place by leaning
on the lingual flange. Inadditionto muscle forces,
thereis alsoatmospheric power obtained fromthe
border seal due to the expansion of the base.

Step-by step of this impression technique are
1) first impression using irreversible hydrocolloid
or compound impression material; 2) fabrication
ofindividualtray, after study modelis obtained, itis
then outlined coveringlabial, buccaland sublingual
areas. In sublingual areas, relief should be made
with 3mm thick wax. Afterwards, individual tray is
fabricated using baseplate wax or self-curing acry-
lic followed by baseplate trimming. The borders of
lingual flanges should be localized in moveable
grooves between sublingual floor and sublingual
eminence. Similar procedures should alsobe con-
ducted for buccal and labial area; 3) next, muscle
trimmingis performed,inthe lingual area oftheim-
pression tray material is added to record the bor-
der of the periphery and then functional move-
ments are carried outsothatthe genioglossus and
frenulum muscles can be free, then patientisins-
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structedto stick their tongue out. The formation of
amargininthisareashould provide agood border
sealforadequate retentionwhenthe patientopens
the mouth and movesthetongue; 4) lastly, physio-
logicalimpressionis carried out, beforehand holes
should be drilled on individual tray in areas that
need pressure-relief. Thenthe zinc oxide eugenol
impression materialthathas been mixed well,isap-
pliedtoanimpressiontray andinsertedintothe pa-
tient'smouth. In this position, aswallowing motion
isthen performedto activate the lingual parapros-
thetic muscularsystem. Next, the patient is asked
tomake relief on the lingual frenulum and the ge-
nioglossus muscle. Lateralmovements should also
be performed to record movement of the floor of
the mouth. After that the cast is poured to make a
working model.

CASE

A66-year-oldfemale patient (Fig.1) cametothe
Unhas Dental Hospital with a complaint of a bro-
kenlower denture that made it difficult for the pati-
entto chewfood(Fig.2). The patienthas beenusing
fulldenture 21 years ago. The patientwantsto have
anewdenture made sothathe canchewfood pro-
perly again.

Fgure 2 Intraoral photgraph

Figure 3 Border moulding and physiologicalimpression

MANAGEMENT

First, it was done anatomical impression and
fabrication of anatomicalmodel. Then fabrication
of physiologicalimpressiontray, border moulding,
and physiological impression. Individual tray was
fabricated using acrylic; border molding was per-
formed by imitating functional movements using
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green stick compound; physiological impression
using PVS impressioncompound (Fig.3). Then, it
was done beading, boxing,andworking model fa-
brication (Fig.4).

Figure 4 Beading and boxing of physiological impres-
sion followed by making working model

Afterfabrication ofbase andbite rim, it was fol-
lowed by performed measurementof upper bite rim
height, adjusting labial fullness, parallelism, deter-
mination of vertical dimension, determination of
centric relation and fixation the rims.

The bite rims were fixated, thenremoved from
the patient’s mouth and placed on the working mo-
del, which were thenmounted into a semi-adjust-
ed articulator via facebow transfer to articulator
(Fig.5). Mounting to articulator, artificial teeth ar-
rangement, and try in (Fig.6)

Figure 6 Artificial teeth arrangement and try-in

Arrangement ofthe artificialteeth using concept
of lingualized occlusion due to the fact that man-
dibular posterior ridge is flat, thus this occlusion
scheme was selectedto minimize pressure in the
area. Anteriorteethwere arrangedjustlike normal
anteriorteetharrangement;inthis case, upperand
lower incisor relation was as follow overbite=0mm,
overjet = 1-2 mm; mandibular teeth arrangement
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was setinaway that matches the upper arrange-
ment. Posteriorteeth were arranged as non-ana-
tomical teeth on lower posterior area and upper
molars palatal cusp contacts central mandibular
molar fossa during occlusion.

Denture processing flasking, packing, curing,
deflasking, finishing, and polishingand remounting.
Laboratory remountingto check if there were any
occlusalchangesafter processing and clinical re-
mounting was perfomed when checking centric
relation (Fig.7).

Figure 7 Acrylic model

At try-in and insertion stage, denture inspec-
tion (Fig.8),that is borders to ensure there wasn’t
anysharparea, denture adaptation using PIP (Fig.
9), retention and stability were checked,and occlu-
sion and articulation were checked.

Figjure 9 Tissue adaptation'and insertion

Postinsertion instructions were told to the pa-
tient, to maintain oral and denture hygiene, wear
dentures continuously for the first 24 hours for
adaptation, clean dentures under running water,
remove dentures at night to give supporting tis-
sue some rest, when removed dentures should
be kept in a container whilst keeping the dentu-
res in damp condition.

Atfirstcontrol | (one day after insertion), a tho-
rough inspection of the dentures and oral cavity
were performed, thatisinspectingifthere was any
etythematous areas, If tissue irritation occur the
flangesorintaglio of dentures that caused it were
trimmed; retention, stability, occlusion, articulation,
phonetic and esthetic were checked (Fig.10). The
patient was instructed to maintain oral and den-
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ture hygiene, use denture only to chew soft food,
avoid hard and sticky food, remove denture before
goingtosleep, clean denture underrunning water,
keep denture in a container whilst ensuring that
denturesare indamp stateandcomefora second
control visit 3 days after the first control visit.

Figure 10 First control visit after insertion

At control Il (three days after insertion, exami-
nation were performed; subjective examination that
is patienthas no complaintwheter retention, stabi-
lity, occlusion, phonetic, or esthetic,andthere were
no any part that cause irritation or discomfort; ob-
jective examinationthatis no complaint, no gingi-
valirritation. The patientwas instructed to maintain
oraland denture hygiene, use denture onlyto chew
softfood, avoid hard and sticky food; remove den-
ture before going to sleep; clean denture under
running water; keep denture in a container whilst
ensuring that dentures are in damp state; come
for a third control visit 7 days after the first control
visit.

Atcontrollll, examination were performed like
subjective examination: patient has no complaint
wheter retention, stability, occlusion, phonetic, or
esthetic, and there weren’tany partthat cause irri-
tation or discomforts; objective examinations: no
complaint, no gingival irritation. The patient was
instructed to maintain oral and denture hygiene,
usedenture onlyto chewsoftfood, avoid hard and
sticky food; remove denture before goingtosleep,
clean denture under running water, keep denture
in a container whilst ensuring thatdenturesare in
damp state, periodic control every 6 months to
check if there’s any problem

DISCUSSION

Impression technique is a vital step in the fa-
brication of a complete denture for a patient with
flat mandibular ridge to ensure adequate results.
Impressions are usually done in two steps, which
are preliminary impression and functional or se-
condary impression. Functional impressions aim
torecordthe supporting tissue structure andform
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aperipheralborderthatcan cover the border seal Itis concludedthat difficulties were mainly found
well. This situation provides maximum retention inobtainingthe retention, stabilizationand support
and stability of the denture. Impressionforthe flat  ofthecomplete denture. Therefore, the impressi-
ridge should aim to take maximum advantage of onisone of the main factors in the success of the
all possible of tissue fixation both active and pas-  denture with a flatridge by utilizing the surround-
sive for fabricating dentures.® ing tissue to have active and passive retention.
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ABSTRACT

Metal frame denture is a more ideal treatment than the conventional acrylic denture for its narrower, thinner, rigid,
and harder material, so that the design can be made ideally. The aim of this case reportisto demonstrate the treat-
ment of an edentulous case using altered cast technique to improve support for a partial denture with distal exten-
tension. A48-year-old female patient came to the Halima Dg.Sikati Makassar with complaints of chewing difficulty
and lacking of confidence dueto the loss of all her maxillary teeth and part of her mandibular teeth. The patient had
neverwornany denture and had no history of systemic disease. The patientwanted to have adenture made toresto-
re the appearance and mastication. Then a panoramic x-ray was performed onthe patient. Radiological images ap-
pear to be missing all teeth in the maxilla, available teeth: 33, 32, 31, 41, 42 and 43, no impacted teeth, no foreign
bodies, noinflammation or neoplastic tissue, good bone density, residual the roots of teeth 15 and 28. The pre-pros-
thetictreatmentplanwas carried out by scaling and extracting the remaining roots on teeth 15 and 28. The prostho-
thodontic treatment plan was the manufacture of partial metal frame dentures using the altered case molding techni-
que.Altered cast is a molding technique used in the saddle free end ofremovable partial dentures. Thisimpression
technique can produce master case with maximum tissue support, within the limits of physiological tolerance and
canaccuratelyrecordtherelationship betweenthe tooth and the residual ridge. It is concluded that metal frame par-

tial denture with Alter cast impression technique provides better and stable denture.
Keywords: metal frame partial denture, altered cast technique, distal extension

INTRODUCTION

Metalframe partial dentureisaremovable den-
ture that uses metal, although itsuse is not as po-
pular as acrylic dentures because the price is re-
latively expensive. Metal frame partial dentures are
basicallymore idealthan acrylic denturesbecause
they can be made narrower, thinner,and more ri-
gid. The material allows the transfer of heat and
masticationforces better. Metal frame partial den-
ture alsohave excellentmechanical qualities and
maintain the health ofthe periodontaltissuesofthe
abutment teeth.

One of the factors that stabilize a removable
partial denture while functioning is the use of an
impression procedure thatcan accommodate the
resilience difference between hard and softtissue.
The altered cast printing technique can produce
impressions with maximumtissue support, within
thelimits of physiologicaltolerance and canrecord
therelationshipbetweentheteethandtheresidual
ridge accurately.

Free-end saddle dentures orfree end/distal ex-
tensions have more problemsthan otherremova-
ble dentures because they only have abutmentson
oneside and require special handling. In addition,
this denture is unstable and tilt easily, which can
cause the resorption of the alveolar ridge to run
more quickly. Atipped denture during functioncan

cause periodontal abnormalities in the abutment
teeth. Thisis duetodifferencesinthe compressibi-
bility of the support, both between posterior muco-
saandthe anteriormucosaofthe free-end saddle
and between the mucosa and the periodontal tis-
sue of the abutment teeth with occlusal support.
Whenthedentureisexposedtothe chewing load,
denture saddlerotates oristilted or unstable. The
absence of abutmentteeth distalto the saddle that
canbeusedasabackrest or retainer also causes
the distal end of the saddle to move more freely
compared to the mesial end of the saddle.

This article reports the handling of an edentu-
lous case usingthe changed cast to improve sup-
portformetal frame partial dentures with distal ex-
tension.

CASE

A48-year-old female came to the Dental Hos-
pital of Halimah Dg.Sikati Makassar with chief com-
plaint of difficulty chewing and lacking of confiden-
ce due to the loss of all of the maxillary teeth and
some ofthe mandibular teeth. The patient had ne-
ver used dentures and had no systemic disease.
The patientwanted to make denturestorestore ap-
pearance and mastication (Fig.1).

Radiographically, all maxillary teeth are missing.
Remaining teeth: 33, 32, 31, 41, 42 and 43. No
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Figure 1 Intra-oral photo of maxillary total edentulous
and mandible with bilateral free end

B ™

Figure 2 panoramic phto

impactedteeth, noforeignbodies, noinflammation
or neoplastic tissue, good bone density, residual
roots ofteeth 15 and 28, left condyle position and
rightside looks balanced, mandibularbone resorp-
tion based onWicaland Swoopeis Class| (Fig.2).
The patient'sdiagnosis based ontoothlosswas
totaledentulous inthe maxilla and Class | Kenne-
dy in the mandible. Preliminaryimpressionswere
made with an irreversible hydrocolloid (alginate)
toobtain adiagnostic model (Fig.3). Next, the diag-
nostic modelis placed ontop ofthe surveyorforin-
spection and design of the metal frame.

Figu're 3 Maxillary and mandibular diagnostic models

MANAGEMENT
Pre-prosthetictreatmentwascarried out by sca-
lingand extracting the remaining roots. Making in-
dividual print trays for the upper and lower jaws
with self-curing acrylic, then border molding with
greenstick compound. Physiological printing was
carried outusing hydrophilic polyvinylsiloxane and
beading and boxing were done (Fig.4).
Themetalframe ofthe mandibleistested onthe
patient (Fig.5). Custom acrylicresintray attachedto

Figure 4 Beading and boxing
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Figure 5 Try in metal frame lower jaw
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Figure6Customacrylicresintray Iowefjaw metalframe,
border molding and molding using hydrophilic PVS.
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Figure 7A Cuing the mold, B the metal frame denture
is placed over the grooved mold, C the altered-cast.

the metal frame of the lower jaw and border mold-
ed using a greenstick compound (Fig.6). Further-
more, an examiination of the suitabilityofthe metal
framework on the teeth and soft tissues was car-
ried out. Impression was performed using hydro-
philic PVS. During the final physiological impres-
sion, fingerpressure was only given on the part of
the metalframework thatwasin directcontact with
the tooth, so there was no pressure on the eden-
tulous mucosal area.

Anadditionalprocedure inthe laboratory forthe
altered casttechnique was performed by splitting
the master castusing asaw. Thefirstcutwas made
distal to the tip of the tooth and perpendicular to
the edentulous ridge to the medial part of the ling-
ualvestibule. The second sectionis made parallel
and medialtothe edentulous ridge, whichextends
fromthe most posterior aspect to the most medial
aspect of the first section (Fig.7).

On the cut surface of the mold that has been
split,grooves or hollows are madeto assist the re-
tention ofthe plaster to be mixed. The metalframe
dentureis placed overthe grooved mold. The final
physiologicalimpressionwasthen madewith bea-
ding and boxing before being cast with plaster so
that an altered cast was obtained.

Making the bite rim ofthe upperand lower jaws
and determiningthe alignment (Fig.8A), verticaldi-
mensions, with the bite rim made fromthe last im-
pression, thenface-bow transfer and installation
on the articulator. At this stage, don'tforgetto de-
termine the color ofyourteethusingthe VITA3D-
Master shade guide (Fig.8B).

Try-in arrangement of teeth, starting from the
anteriorteethand continuedtothe posterior. Acry-
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Figure 10 Denture insertion
lic processing (packing, curing, finishing and polish-
ing), selective remounting and sharpening (Fig.9).

The denture was inserted and controlled, the
denture was checked again for occlusion, articu-
lation, retention and stability. The patientwasins-
tructedtousethe denture to chew soft foods first,
remove the denture before goingtobed, cleanthe
denture under running water, store the denturein
acontainerwithdamp conditions and performrou-
tine dental check-up, atleast every 6 months (Fig.
10).

DISCUSSION

Teeth loss will have animpact on masticatory
function, phonetics, lower self-confidence and in-
terfere with socialinteractions. Removable dentu-
re is an alternative treatment for tooth loss that
serves to replace one or several teeth and sur-
rounding tissues sothatimpaired function can be
restored and prevent further damage.

Free-ended removable partial dentures are
common cases. Rehabilitationfor caseslikethisis
achallengeforthe prosthodontist. Thisisbecause
the free-ended denture has more problems. The
main problemwith free-ended dentures is unsta-
bledentures,i.e.they are easytoshiftandtip. This
is because there is a difference in support com-
pression between the posterior part of the free-
toed saddle and the anterior part. Unstable den-

Sutiyo, et al: Altered castimpressiontechnique in the fabrication of metal frame PD with distal extension

tures can cause fasteralveolarboneresorptionin
the patient.

The advantages of using a metal frame as a
denture frame are that it is more comfortable to
wear because it can be made thinner, narrower
butstill rigid, the design of the parts of the denture
canbe made optimally and ideally, the forces cau-
sed by mastication canbe channeled properly. As
for the disadvantages of using this denture the
metal part can still be seen, causing the appear-
ance to be less aesthetic.

Special impressions such asalter castcan re-
ducethe pressure onthe ridge during mastication.
The benefit of the altered cast printing technique
istogetmaximumsupportforthe edentulousarea.
The principle usedin the altered cast impression
technique is the impression of edentulous tissue
inacondition that allows for the expansion of the
denture base and maximum support is obtained
without causing tissue movementor excessivetis-
sue compression.

The procedureswere altered cast impression
technique mustbe preceded by adjustmentof the
position of the metal frame. The goal is to make
sure all the rests fit into place so that there is no
movementinthe metalframe. The area of contact
betweenthetoothandthe metal frame, i.e. at the
minor connector to the occlusal rest, is very im-
portant. If there is excessive contact in this area
while the denture is worn during mastication, it
will cause a force that can damage the tooth.

Thefirstprocedure was that the initial impres-
sionwas made usingirreversible hydrocolloid and
the study modelwas obtained. The study modelis
then placed onthe surveyorforinspectionand de-
signof the metal frame. The teeth were prepared
andimprinted using an elastomericimpressionma-
terial. The second mold s placed on the surveyor
for inspection and design of the frame mold.®

The finished frame is checked for fit with the
study model. Thentested intothe patient's oral ca-
vity. Afterthat,a modified acrylicimpression spoon
was applied to the metal frame of the mandible.
This spoon is then molded around the edges ac-
cordingtothe desired extension. The finalimpres-
sion was made using a zinc oxide impression
paste andfinger pressure was appliedtoonly one
part of the metal frame in contact with the teeth.
The model was then modified in the laboratory.
Two piecesare made next to each other. The cut
surface is then threaded to aid retention of the
newly poured stone. Full adaptation of the frame
to the essential model before fixation with sticky
wax. Thefinalmoldis closed and boxed and then
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castaplaster cast. Carry outthe packing process.  ses the dentures to be unstable. The expanded
After that, it is inserted into the patient. base will put pressure onthe underlying bone and

It is concluded that in free-end dentures, the  can distribute the pressure force evenly. Several
mainproblemisthe pressure difference between  suitable methodscanbe chosento reduce the le-
the supporting tissues of the posterior part ofthe  verage of free-ended dentures using the altered
free-end saddle andits anterior. Thissituationcau-  cast technique.
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