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ABSTRACT

Background: Permanent first molar teeth are the key to determining
occlusion in dental development. One of the consequences of lower first
molar tooth loss is upper first molar tooth extrusion. Tooth loss leads to
structural changes in the dental arch, so replacing the missing teeth as
soon as possible is important. This can be achieved with the help of a
fixed partial denture.

Case: A 21-year-old female patient came to the Prosthodontic
Department of UNIMUS RSGMP in May 2024, complaining of
discomfort and chewing food difficulty, the patient also felt that her
upper molars began to look elongated. The treatment results showed no
complaints, good retention, stabilization and occlusion of the fixed
partial denture.

Conclusion: Fixed partial denture treatment with hygienic pontic in
cases of extruded antagonistic teeth shows a good level of treatment
success characterized by the absence of complaints of either a sense of
blocking when chewing food or speaking, no signs of inflammation or
trauma as well as good retention, stabilization, and occlusion of the fixed
partial denture.

INTRODUCTION

Permanent first molar teeth are the key to determining occlusion in dental development, play a

major role in bearing masticatory loads, choosing the vertical dimensions of the face, and play a small

role in aesthetic factors.! Permanent first molar teeth are the most vulnerable teeth to dental caries.

This is due to morphological and functional characteristics, eruption time, tooth position, and

environmental influences.? As we age, untreated caries will worsen and lead to tooth loss. One of the

effects of lower first molar tooth loss is upper first molar tooth extrusion. Extrusion is the movement

of the tooth out of the alveolus, where the root follows the crown.? This occurs due to the absence of

occlusion contact that can withstand chewing, resulting in the tooth losing its regular normal

stimulation. Research in Indonesia conducted by Mangkat et al. showed that the M-T (Missing-teeth)

index in the age group under 30 years was 3.4%.%
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Tooth loss disrupts the structure of the dental arch, so it is important to replace the missing teeth
as soon as possible. This can be achieved with the help of a fixed partial denture (FPD). FPD is a
denture that replaces one or more missing teeth permanently attached to the remaining tooth structure
so the patient cannot remove it.% It is called a bridge because it bridges the gap caused by missing teeth.
Indications for the use of FPD, namely replacing one or more missing teeth, natural teeth still limit the
toothless area on both sides, the supporting teeth must be healthy, the periodontal tissue is adequate,
and the patient is aged 20-55.

The components of a fixed partial denture consist of abutments, retainers, connectors and pontics
(dummy). In these restorations, the pontic must fulfil the complex role of replacing the function of
missing teeth, achieving aesthetic appearance, allowing adequate oral hygiene and preventing tissue
irritation. In addition, the pontic must also meet structural requirements to ensure the mechanical
stability of the restoration.” The pontic design should provide a functional and aesthetic replacement
for the missing tooth. The location of the missing tooth, either anteriorly or posteriorly, is a very
important consideration. In the anterior region, aesthetic factors are a concern, the pontic should be
customised to make it appear as if it is emerging from the gingiva. Conversely, the contour can be
modified in the posterior region for a less aesthetic but acceptable oral hygiene design.®

There are several pontic design that can be used in FPD, for the maxillary anterior segment, the
ridge lap pontic was the most common (32%) followed by the modified ridge lap (28%). In the
maxillary posterior segment, the ridge lap pontic was the most common (37%) followed by sanitary
design (34%). For the mandibular anterior segment, the modified ridge lap (50%) was the common
followed by ridge lap pontic (17%). In case of the mandibular posterior segment, the sanitary design
(34%) was te most common followed by ridge lap pontic (30%).%

Hygienic pontics have a gap between the pontic and the ridge of about 2-3 mm, excellent for
posterior teeth and in conditions of inadequate oral hygiene .° Hygienic pontics are a type of pontic
that does not contact the ridge mucosa; this can facilitate cleaning. The hygienic pontic design
facilitates plaque control because it allows the cleaning tool to clean the area under the pontic.
Inflammation of the mucosa and gingiva can be effectively prevented with this design. The
disadvantages of this type of pontic are that it does not look natural so aesthetically, it is lacking, and
there are contraindications in the minimal vertical dimension.'° In addition of hygienic pontic there is
modified ovate pontic design, that was developed to circumvent the problems encountered with the
ovate pontic. The modification of the ovate pontic involves moving the height of contour at the tissue
surface from the center of the base to a more labial position. The modified ovate pontic does not require

as much faciolingual thickness to create emergence profile.!®
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The purpose of this case report is to convey the success of fixed partial denture treatment with
hygienic pontics in the case of extruded antagonistic teeth where the teeth can function properly and
restore masticatory function. Hygienic pontic used in lower posterior missing teeth in this case because
this design described reproduce anatomic contours of certain portion of the buccal and lingual surfaces.
This design was easy to keep clean which led to wider acceptance of this design among dentist and

dental technicians.®

CASE

A 21-year-old female patient came to the Prosthodontic Department of UNIMUS RSGMP in
May 2024, complaining of discomfort and difficulty when chewing food, the patient also felt that her
upper molars began to look elongated. The anamnesis results showed that his lower right molar had
been extracted about two years ago. The patient was in good health. The patient denied having any
systemic disease. The patient has no history of drug, food or weather allergies. The patient wanted a
denture made.
The general examination of the patient was good. The extraoral examination revealed no
abnormalities, and the intraoral examination revealed that tooth 46 was missing (Figure 1), with tooth
16 extruded. Panoramic radiographic examination showed extrusion of tooth 16, normal periodontal
ligament tissue and adequate bone in teeth 45 and 47 (Figure 2). Based on the results of the history,
clinical examination and supporting examination of the patient, the diagnosis of this case is an
edentulous ridge of tooth 46. The treatment plan for tooth 46 is to make a Porcelain Fused-to-metal

(PFM) fixed partial denture with hygienic pontics.
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Figure 1. The edentulous region of tooth 46
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Figure 2. Panoramic Radiograph

CASE MANAGEMENT

At the first visit, subjective, objective examination, supporting examination and printing of the
study model were carried out. Then the FPD design was made, in this case using Porcelain Fused to
Metal (PFM) material with hygienic pontic, full veneer retainer, rigid connector and teeth 45 and 47
as abutment. The stages of making FPD (Figure 3) begin with the preparation of abutment teeth 45
and 47 on the study model using a high-speed diamond bur with the provisions of occlusal preparation
1.5-2 mm, buccal 0.5-1 mm, lingual 0.5-1 mm and proximal 1-1.5 mm. The results of the abutment
tooth preparation are made with dental anatomy with diagnostic wax-up, which will be used for
creating a provisory bridge (temporary crown).

On the second visit, preparation was carried out on the abutment teeth. First, infiltration
anaesthesia was performed on the muccobucal fold and lingual teeth to be prepared, namely teeth 45
and 47, to avoid pain during preparation. Then, a gingival cord is placed to retract the gingiva around
the abutment tooth to get the edge of the preparation at the gingiva level (equigingiva). Preparation
was carried out starting from tooth 45 and then proceeding to tooth 47 under the provisions of abutment
tooth preparation on the study model simulation. After completion of the preparation, functional
impression was performed with a one-step technique using double impression putty and elastomer
material. The results of this dental working model mould were used to make metal copings with
hygienic pontics in the Laboratory. The prepared teeth were fitted with a protective bridge and

temporary cementation using zinc oxide eugenol (ZOE).
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Third visit, open the provisory bridge and clean and dry the abutment area. Try in metal coping
on the patient. Make sure there is no discomfort or open bite on the opposite side, when trying in the
metal coping, the teeth should not be in contact, the aim is to make a distance between the PFM and
the antagonistic tooth contacts. Proximal contact between the FPD and the adjacent teeth and the edge
of the fixed partial denture should not press on the gingiva. Then the porcelain colour is selected
according to the colour of the natural teeth with the Vita-shade guide. The metal coping was sent back
to the Laboratory for PFM manufacturing. The provisory bridge was re-fitted using temporary
cementation.

On the fourth visit, the Provisory bridge was opened. Try in the FPD, what we must considered
is the retention, stabilization and occlusion. If there were no complaints and the denture fit well, fixed
the FPD with temporary cementation using Zinc Oxide Eugenol (ZOE). Evaluate 1 week after
temporary FPD cementation to see if the patient feels any complaints. The subjective examination is
carried out by asking whether there are complaints after the FPD is installed and worn, how it feels
when used for eating, and whether there is a sense of blocking and discomfort. For the objective
examination we look at the state of the oral tissue and soft tissue in the area around the FPD, whether
there is inflammation, and whether there is redness or other signs of trauma. The FPD's retention,
stabilization, and occlusion are also checked.

The FPD was opened and cleared of any remaining temporary cementation on the fifth visit.
Then we dry the abutment teeth 45 and 47 and permanently cement the FPD using Type I Glass
Ionomer Cement (GIC). After the cementation, patient instructed to bite the cotton roll for a few
minutes to apply maximum pressure, and the remaining cement around the FPD is cleaned. Instruct
the patient to maintain oral hygiene and ask not to eat or chewing hard food first. The patient is
instructed to follow up 24 hours and 1 week post insertion. Post-insertion evaluation of FPD for 24
hours and 1 week was carried out, the patient did not feel any complaints during the FPD was installed
and worn, the patient could chew food easily, and there was no blocking and discomfort. On objective
examination, the condition of the oral and soft tissues in the area around the FPD there is no sign of
inflammation, redness or other signs of trauma. Retention, stabilization, and occlusion of the FPD are

good.
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Figure 3. (a) Study model preparation, (b) Dental anatomy using diagnostic wax-up, (c) Provisory bridge, (d) Gingival
cord was placed, (e) Preparation of abutment teeth 45 and 47, (f) Functional impression, (g) Provisory bridge temporary
cementation, (h) Try in metal coping, (i) FPD insertion

DISCUSSION

The main purpose of dental treatment with a fixed partial denture is to maintain the health of the
remaining teeth and the entire masticatory system so that it can function properly.'! Also, making a
fixed partial denture aims to restore masticatory function and psychological benefits, prevent further
damage, improve the appearance and speech function, maintain dental health, and prevent disorders in
the temporomandibular joint.'? Loss of lower molars is common and disrupts a person's masticatory
function. Loss of posterior teeth will result in loss of occlusion followed by extrusion of antagonistic
teeth. Extrusion causes the crown to look longer.'?

Extrusion of antagonistic teeth in manufacturing a fixed partial denture is certainly a challenge.
Replacement teeth or pontics determine occlusion in a fixed partial denture. Pontics that serve as
replacements for missing teeth must be considered for their design in terms of mechanical, biological
and aesthetic demands. The shape and size of the selected pontic must be regarded under the position

of the edentulous space, the amount of bone resorption, and the position of the antagonistic teeth to
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achieve good occlusion. In addition, selecting pontics should allow for adequate oral hygiene and
prevent tissue irritation.’

Diftferent shapes of pontic are selected according to the position of the edentulous space, amount
of bone resorption, and operator’s and patient’s preferences. It is recommended that the prosthodontist
or the dental practitioner should advise the dental laboratory about the shape of the desired pontic for
the fixed prosthesis. There is a variety of pontic designs (such as ridge lap, ovate and conical) for
mandibular and maxillary arches.!”

Hygienic pontics were chosen based on the patient's clinical examination of missing tooth 46.
This design mainly replaces mandibular first molars, restores occlusal function, or stabilize
neighbouring and antagonistic teeth. This pontic design is recommended for posterior teeth as it has
good self-cleansing access for oral hygiene supported by the pontic distance to the periodontal tissues
of 2-3 mm. This design is indicated for areas or zones that do not require high aesthetic value but poor
oral hygiene. The disadvantage of this design is the lack of aesthetic value.?

The selection of tooth 45 and tooth 47 as abutment teeth were under Ante's law, which states,
"The root surface area of the abutment tooth should be equal to or greater than that of the tooth to be
replaced”. Full Veneer Retainer was chosen because of its advantage of providing the best retention
and resistance and splinting effect, while the disadvantage is that more tooth tissue is reduced.
Connectors prevent distortion or fracture during denture function. Rigid connectors are chosen because
they are strong and can withstand masticatory pressure. Porcelain Fused to Metal restorations
combines metal's strength with porcelain's aesthetics to achieve good aesthetics. The metal framework
of PFM is strong enough to withstand chewing loads and is stable and durable.!'*

Poor fixed partial denture manufacturing stages can lead to the failure of Porcelain Fused to
Metal restorations. Some things that affect this include the thickness of the abutment tooth preparation,
which is too little or too much tissue reduction. If the teeth reduction is too little, it can cause occlusion
trauma due to the FPD that blocks or requires selective grinding of the antagonist teeth, where the risk
is the onset of pain due to the reduction of antagonist tooth enamel tissue. If the reduction in abutment
tooth preparation is too much, it results in soreness due to thin dentin tissue. Another thing that affects
FPD failure is the accuracy of the functional impression results, if the impression anatomy is not
appropriate, the FPD would not be retentive and stable. In addition, the thickness of the metal coping
and porcelain must be considered, if the metal coping is too thin (less than 0.4 mm), the porcelain will
experience shrinkage, distorting the metal coping. Insufficient thickness of the metal coping in the
occlusal region will result in metal deformation under mastication stress. Therefore, the metal coping

in the occlusal region should be sufficiently thick and wide.'?
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In this case, the success of fixed partial denture treatment was based on patient motivation, where
the patient realised the health of his teeth and oral cavity before a more severe case of antagonistic
tooth extrusion and other problems occurred. In addition, the patient's ability to cooperate in several
treatment visit made this fixed partial denture treatment optimal. Evaluation and control of each fixed
partial denture treatment visit are carried out so that the main goal of treatment is achieved, where the
goal is to maintain the health of the remaining teeth and the entire masticatory system so that it can
function properly. Regular dental check-ups are instrumental in the continued success of FPD. Used
of hygienic pontic must recognize the heightened importance of meticulous oral care. They should
follow dental professionals’ guidance on proper brushing and flossing techniques, focusing not only
on natural teeth but also on the areas around beneath the prostheses. Particular attention should be
given to cleaning the margins where the FPD meets the natural teeth or abutments. The use of fluoride
toothpaste is recommended to strengthen the natural tooth structure and protect against dental caries.
Patients may also be advised to incorporate interdental brushes, dental floss, or water flossers into their

daily routine to effectively clean interproximal spaces and remove plaque accumulation.'8

CONCLUSION

Fixed partial denture treatment with hygienic pontic in cases of extruded antagonistic teeth shows
a good level of treatment success, characterized by the absence of complaints of a sense of blocking
when chewing food or talking, no signs of inflammation or trauma, good retention, stabilization and

occlusion of the fixed partial denture.
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