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The Windowed Removahle
Partial Denture: A Treatment
Option for Patients with
Lone-Standing Teeth

ABSTRACT:

The decision as to whether to retain or extract a single remaining natural tooth prior to
the provision of dentures can be a difficult one. If the tooth is left in situ, the development
of an adequate peripheral seal around the denture is not possible thereby compromising
the appliance’ retention. If the tooth is extracted the possibility of gaining direct reten-
tion with the use of clasps or attachments is lost. This paper aims to illustrate the use
of windowed removable partial denture design and review the literature relevant to this
area. The use of such a design can enhance the retention of the appliance by encircling
the lone standing tooth/teeth utilising an elastomeric permanent soft lining material.

INTRODUCTION

Despite evidence of improvements in oral health a significant number
of patients require the provision of either partial or complete dentures’.
Achieving patient satisfaction with removable prostheses is often per-
ceived as a significant challenge by many clinicians. It is well established
that patients’ satisfaction is affected by several interrelated factors such
as; the technical quality of the removable prosthesis?, patient related fac-
tors and psychological dynamics?, dentist-patient communication and the
patient’s denture-wearing experience®.

Retention, stability, support, occlusion and aesthetics are criteria against
which the quality of a removable prosthesis can be assessed. Retention
is defined as the ability to resist forces applied to the occlusal, polished
and impression surface of the denture that cause the prosthesis to be dis-
lodged in the direction of the path of insertion. Removable partial den-
tures rely heavily on active retention. Flexible termini of clasp assemblies
actively engage undercuts around teeth. Rigid framework components
that gain access to undercuts around teeth or the residual ridge through
a rotational path of insertion also contribute toward retention. Frictional
forces between minor/major connectors and opposing parallel surfaces of
teeth play a complementary role.

With regard to complete dentures, retentive forces can be divided into
muscular and physical forces. Forces generated by muscle movement
during function cause seating rather than dislodgment if the prosthesis
is adequately extended and contoured in relation to anatomical limiting
structures. In addition, muscular control of the prosthesis is an acquired
skill that patients develop over the time. Physical retentive forces depend
on the thin film of saliva intervening between the denture’s fitting surface



and denture bearing area. Physical forces can be magnified by
ensuring accurate fit, coverage of maximum surface area and
more importantly, attaining a good peripheral seal®.

To achieve an optimum peripheral seal, the denture should
be extended to the maximum functional depth and width of
the facial and lingual sulci. This in turn, maintains negative
pressure and surface tension that retains the prosthesis in
place during function. In some clinical presentations, a pe-
ripheral seal is unattainable. The presence of lone-standing
teeth is a common example on this.

The aim of this paper is to discuss the treatment options
available for this clinical presentation and to illustrate the use
of the WRPD design. A narrative review which includes treat-
ment planning options is included to assist the clinician in the
decision making process.

LONE-STANDING TEETH: TREATMENT OPTIONS

Several treatment approaches can be utilised to optimise
retention of removable prostheses in situations where lone-
standing teeth are present. The decision as to whether to re-
tain or extract lone-standing remaining natural teeth prior to
the provision of dentures can be a difficult one and should be
made after a through history and clinical examination. Several
factors should be considered including; the strategic impor-
tance and prognosis of the tooth, the occlusal relationship of
the tooth, the patients’ ability to maintain good plaque control
around the tooth along with general factors relating to the pa-
tient’s medical history®”.

Extraction

If a lone-standing tooth is left in situ, the development of an
adequate peripheral seal around the denture is not possible
thereby compromising the retention of the appliance. This is
particularly relevant in the maxillary arch. Extraction of lone-
standing teeth may facilitate the placement of the denture
teeth in an optimal position in relation to both aesthetic and
occlusal considerations. Conversely, it will eventually cause

bone resorption which compromises the support provided to
the denture and eliminates the possibility of providing active
retention. It also removes the psychological advantage from
patients of retaining their natural teeth.

Extraction of remaining teeth may be ill-advised in patients
who are at risk of developing serious complications after den-
tal extractions, e.g. patients with blood dyscrasias. Patients
with delayed wound healing as a result of intravenous bispho-
sphonate treatment®® or radiotherapy' also fall in this cat-
egory. In addition, local factors such as the pneumatisation
of the maxillary antrum around a single standing maxillary
molar increases the risk of maxillary tuberosity fracture and/
or oro-antral communication'3.

Overdenture abutments without attachments

Lone-standing teeth can be converted to root face abut-
ments and used to provide partial support for overdenture
appliance. Reduction of the crown height of lone-standing
teeth improves the crown-root ratio and thereby the overall
prognosis of the abutment. The retained roots maintain the
contour of the bone to enhance the stability of the appliance™.

Teeth used as root face abutments may require initial root
canal treatment or subsequently suffer pulpal or peri-radic-
ular complications as a result of coronal leakage and caries
such that they then have to be endodontically treated''.
In some instances retention of overdenture abutments can
cause problems with interocclusal space due to the preserva-
tion of bone around these roots'. For the same reason, in
the anterior region, the placement of a denture flange can be
difficult and may result in distorting the natural appearance of
the lip. Periodontal complications are also common especially
where strict oral hygiene measures are not followed' .

Figure 1. A, WRPD used to in the maxillary arch for a patient with a retained healthy 27. B, WRPD polished surface. C, Fitting
surface of the WRPD in the window area showing the PSL cuff.




ACTIVE RETENTION

Metal clasps

Active retention and support can be sought when clasp assem-
blies (clasp, reciprocal arm and rest seat) engage lone-standing
teeth. The use of clasps can be technically demanding as recon-
touring may be required to modify survey lines in order to pro-
vide adequate undercuts. Clasps can apply significant torqueing
forces on lone-standing teeth especially in cases where cross-arch
stabilisation is lacking. This in turn, may accelerate periodontal
breakdown and ultimately tooth loss®'®. Clasps can also lead to
tooth structure and restorative material abrasion', soft tissue
trauma and act as plaque retentive factors increasing the risk of
caries®. They may be aesthetically unacceptable for the patient
when placed on anterior or premolar teeth?. The use of clasps
inevitably results in breaching the peripheral seal of the denture.

Attachments

Precision or semi-precision attachments can be used with
lone-standing teeth to retain overdentures or removable par-
tial dentures. They have similar advantages to clasps but they
are more aesthetically appealing. However, they are techni-
cally challenging, require regular maintenance due to wear
of attachments’ parts and can be costly. Catastrophic failures
such as; root fracture, failure of attachment itself or the appli-
ance framework are usually difficult to manage?.

WINDOWED REMOVABLE PARTIAL DENTURE DESIGN
WITH ELASTOMERIC RETENTION (WRPDS)

Principles, indications and advantages

WRPDs encircle teeth and utilise elastomeric materials (per-
manent soft liner, PSL) to engage undercuts around lone
standing teeth?. WRPDs exploit the advantages seen with
overdentures as they maintain teeth and supporting bone. In
addition, the use of this design allows the development of op-
timum peripheral seal. Figure 1 & 2 shows the WRPD design
when used for upper and lower arches.

In cases where remaining teeth have good periodontal bone
support this may be regarded as the optimum design of the
denture. In cases with compromised periodontal support the
denture may be seen as a transitional appliance to which ar-
tificial teeth can be added when loss of natural teeth is inevi-
table.

WRPD design can be a viable alternative to other removable
appliance designs in many cases such as; (1) extraction of re-
maining teeth is inadvisable, (2) impaired manual dexterity
(peripheral neuropathy and Parkinson’s disease) as it is safer
and easier to insert and remove in comparison to RPDs with
metal clasps, (3) severe bone resorption, (4) congenital or ac-
quired defects in denture bearing areas and (5) RPDs opposed
by natural dentition where maximum retention and stability
is needed.

Using WRPD may be a psychological benefit to patients as a
result of retaining natural teeth and delaying complete eden-
tulism. It also can be valuable in allowing patient to adapt with
aremovable prosthesis when used as a transitional appliance.
The use of this appliance reduces overloading of abutment
teeth as with clasps.

Elastomeric Retention: Material Selection

PSLs are widely used to achieve two objectives, namely,
cushioning and retention and may be used in many clinical
situations. PSLs used in WRPD design provide protection of
the remaining teeth against torqueing forces as well as ena-
bling undercuts to be engaged and maximise retention. They
can be classified according to their chemical composition into
resin and silicone based liners. Both can be further subdivid-
ed to autopolymerising (cold-cured) and heated-cured liners.
According to their cushioning ability, PSLs can be classified as
elastic and viscoelastic materials?. In order to be used suc-
cessfully in clinical practice, PSL material should provide a vis-
coelastic behaviour?, which translates into effective cushion-
ing of masticatory forces.

Figure 2. A, WRPD used to in the mandibular arch for a patient with a retained 38. B, WRPD polished surface. C, Fitting surface
of the WRPD in the window area showing the PSL cuff.
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Resin based PSLs are essentially plasticised acrylic resins that
possess good viscoelastic behaviour?® and high bond strength
to acrylic denture bases. They contain a soluble plasticiser
component that leaches out which subsequently causes water
absorption, accelerated material degradation and increased
surface roughness and porosity. This in turn results in discol-
oration and renders the surface of the PSL a good environ-
ment to harbour pathogenic microorganisms?’.

Silicone based PSLs are similar to silicone impression ma-
terials as far as chemical composition is concerned. They are
also available in addition and condensation polymerisation
reactions. Additional silicones are more stable as there is no
by-product of the setting reaction. The silicone based PSL
show better durability, surface integrity and colour and di-
mensional stability when compared with resin based counter-
parts?. This is attributed to the low water absorption and low
solubility of components. However, they exhibit elastic rather
than viscoelastic properties which indicate lower cushioning
ability against masticatory forces. Bond strength of this type
of PSLs to denture base materials was found to be inferior
when compared to resin based analogues?®.

Construction of WRPD: Clinical Stages and Technical
Considerations

Construction of WRPDs, from a clinical point of view, requires
standard prosthodontic techniques. A high quality secondary
impression is required for achieving optimum results. The
number, distribution, condition and morphology of remaining
teeth should be assessed carefully during treatment planning.

Posterior teeth are the preferred abutments as encircling
anterior teeth with the denture base can cause the upper and/
or lower lips to be overcontoured. Surveying abutment teeth
on the master casts (Figure 3) is mandatory for the following
reasons: (1) to study the path of insertion of prosthesis, (2)

Figure 3. Lone standing tooth was surveyed on the model,
wax spacer applied below survey line to provide space for
PLS material. Denture base should contact the tooth at the
survey line in order to prevent gum stripping action upon
vertical displacement of the appliance.

identify suitable undercuts and make informed decisions as to
whether abutment teeth should be modified to create or re-
duce undercuts by addition of composite resin restorations or
selective grinding and (3) identify where the denture base will
contact tooth structure at the level of survey line and confine
the PSL to the area of undercut.

Molloplast-B®, a heat cured, silicone based PSL was used
in all WRPDs presented in this paper. The supplied silicone
adhesive was applied to the denture bases prior processing
the material according to manufacturers’ instructions. It is
worthwhile to mention that Molloplast-B® is one of the most
durable PSLs. It also possesses reduced bacterial (Staphylo-
coccus aureus) and fungal (Candida albicans) colonisation3%3',

The acrylic denture base of soft-lined complete dentures are
more liable to fracture which is ascribed to the reduced thick-
ness of acrylic denture base to accommodate the soft liner®.
In order to avoid cracking and breakage, the denture base
around abutments should be thickened to ensure Acrylic-PSL
ratio of 2:1. In cases where thickened denture base cannot
be accommodated, high impact acrylic or cast metal denture
base can be used (Figure 4). Extra care should be taken when
delivering the WRPDs to make sure that denture base around
remaining teeth does not interfere with coronoid process,
maxillary tuberosity or opposing teeth, if present. This can be
accomplished using pressure indicating paste (PIP), occlusal
indicator waxes and articulating papers (Figure 5). This is con-
sidered essential as it prevents soreness, enhance stability
and prolong the longevity of the prosthesis.

Application of primer materials to acrylic denture base was
found to enhance the bond strength33. PSLs can also be bond-
ed to air particle abraded and chemically primed Co-Cr den-
ture bases. In order to get a more reliable bonding especially
in environment with changing temperature, the use of an in-
termediate adhesive resin layer is highly recommended3.

Application of surface sealer coatings to the PSLs is said to
preserve initial characteristics of the PSLs such as; cleanness
and resiliency, maintains surface integrity and it inhibits food
stagnation and bacterial growth. However, it was found that

Figure 4. Elastomeric material weakens denture base and
may cause denture base fracture (A). Thickening of denture
base is the ideal solution but was precluded as a result of in-
dequate interocclusal clearance. Metal castings was used to
alleviate this problem (B).




sealer coatings should be re-applied every 3 months®. In ad-
dition, application of a sealer coating had a pronounced pro-
tective effect on the surface of silicone based PSLs from tooth
brush abrasion3®.

As with all removable prostheses, patients should have good
oral hygiene standards. WRPDs increase the risk of caries
periodontal problems in abutment teeth due to plaque ac-
cumulation as they cover significant amount of gingivae and
tooth structure. Thorough oral and denture hygiene meas-
ures should be in place in order to prevent deterioration oral
health. Patients should be advised to brush remaining teeth
at least twice a day and in addition use chlorhexidine mouth-
wash once daily. Dentures should be rinsed after every meal
and brushed with soap and water twice a day. Soaking the
dentures frequently with sodium hypochlorite based solution
is recommended. As with all removable prostheses, dentures
should not be worn during sleep and kept in cold water when
out of the mouth.

Patient should attend bi-annual review visits for check up on
dentures and oral health. It is important to monitor signs of
deterioration of elastomeric material. Deterioration of the ma-
terial can compromise the peripheral seal and consequently
the retention of the appliance. Thus, replacement of the elas-
tomeric cuff should be done as soon as any of these signs is
noticed. This can be done in a similar way to a denture relining
procedure i.e. directly or indirectly. The old elastomeric cuff
should be removed using scalpels and silicone burs. Silicone
adhesive is then applied to the fitting surface of the denture
and the window. A reline impression of the area is recorded
in light bodied additional silicone impression material. A pick
up impression using alginate is then required (Figure 6). Un-
dercuts should be blocked out and the impression poured up
in stone. The fitting surface in the area of elastomeric ring is
roughened using acrylic burs and then treated with primer
according to manufacturer’s instructions. The material is then
syringed around abutment teeth on the cast and the denture
fitted again on the cast. The denture is then processed with
heat if the material is heat cured then finished and polished.
The same procedure can be done chair-side when autopoly-
merising elastomeric materials used. No impression is need-
ed and the material can be directly applied to denture base
after removal of old material and primer treatment.

Figure 5. Thickened denture base can interfere with sur-
rounding structured which should be checked carefully
using PIP (A) or occlusal indicator wax (B).

DISCUSSION

The decision to remove an isolated but sound tooth, particular-
ly in elderly patients prior to the provision of a removable pros-
thesis, requires careful consideration. In each case the clinician is
required to weigh up both the risks and benefits of extracting the
tooth. In comparison to other treatment approaches, the WRPD
design may offer a superior clinical outcome as it combines the
advantages of a complete denture and overdenture in terms of
peripheral seal with the use of active retentive components asso-
ciated with partial dentures. Maintenance of teeth preserves the
alveolar ridge height and thereby improves the stability of the
prosthesis. In the event of loss of retention as result of damage,
deterioration or distortion of elastomeric retention cuff, the situ-
ation can be rectified quite easily. This is in contrast to the situ-
ation with cast clasps where modifications are often difficult to
achieve. In addition, the WRPDs can be simply converted to con-
ventional complete denture should the remaining teeth be lost.

The construction of WRPD requires no sophisticated armamen-
tarium or additional skills to those needed for complete denture
construction. However, meticulous designing, processing and in-
sertion are required to ensure durability of the appliance and pa-
tient satisfaction. Additionally, thorough homecare and regular
recall visits are of a paramount importance in order to diagnose/
treat deterioration of elastomeric material and any other pathol-
ogy affecting remaining teeth or underlying mucosa.

CONCLUSION

The WRPD offers an alternative design of partial denture for
patients with lone standing teeth. The design may be considered
either transitional or permanent and offers a method of gaining
maximum advantage of the retention and support provided by
retaining natural teeth without the loss of peripheral seal.

MANUFACTURER'S DETAILS

* Molloplast B® (Detax Gmbh & Co., KG, Germany)

Figure 6. Reline silicone and pick-up alginate impressions
for indirect replacement of the elastomeric cuff of WRPD
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