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Abstract
Background: Functional selective pressure impression on the residual ridge is much highly recommended than the rest of
the anatomic impressions in distal-extension removable partial dentures (RPD). However, the present methods are significantly more complex, require additional treatment time, and involve more laboratory procedures.
Methods: This novel impression procedure involves the following steps. A special force transport unit is first designed
and assembled on the stock or custom tray over the residual ridge, through which the opposite teeth can bite on the force
transport unit and transport the occlusion force to the impression body. The primary full arch impression is then created
using heavy body type of vinyl polysiloxane impression materials. Next, part of the impression overlapping the residual
ridge is freed from the intact impression body and the tray with a scalpel. Finally, the final impression is made with a lightbody vinyl polysiloxane impression. The light-body materials are loaded onto the surface of the primary impression and
the space from the scalpel cut. The primary impression is set into the mouth, allowing the opposite teeth to bite on the
force transport during the impression making process. The free parts are bound to obtain the final impression after the
materials are set.
Results: This functional impression method could record the anatomic form of the teeth and the functional form of
the residual ridge, simultaneously capturing the surface morphology and location of the saddle, which is derived from the
deformation after chew loading.
Conclusion: This functional pressure impression for RPD is simple, could be easily mastered by dentists, and does not
increase the laboratory workload of dental technicians.
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Introduction
Functional selective pressure impression overlapping the residual
ridge is much highly recommended than the rest of the mucostatic anatomic impression in distal-extension removable partial
dentures (RPD)[1-5]. Functional impression for RPD requires
recording of the anatomic form of the teeth and the functional
form of the residual ridge under occlusal force. The key is to
capture the surface morphology and location of the saddle,
which is derived from deformation after loading. The technique
was previously characterised in the following manner [6, 7]. The

sectional functional impression of the residual ridge is obtained
using a section fragment custom tray with impression materials
(such as wax or thermoplastic modelling compound) that are held
under pressure with mastication forces. The form is then taken
out, trimmed, and placed into the mouth again overlying the residual ridges in situ. Afterward, final impression materials are loaded into the stock tray or custom tray to obtain the whole dental
arch impression containing the remaining tooth and the residual
ridge. This method can only reflect the surface morphology of
the ridge under its functional state; however, the location of the
ridge surface under its functional state is compromised because
the resilient mucosa will recover after the mastication forces are
unloaded during the secondary impression. The altered cast technique has been recently more highly recommended to obtain the
functional impression. This technique is described through the
following steps [8]. The metal framework is made according to a
full arch anatomic impression. The secondary functional impression of the residual ridge is made with a self-curing resin tray
attached to the framework, overlying the ridge under the mastication force. The denture-based area of the master cast is cut off
and discarded. The framework with the secondary impression is
placed on the master cast, and the artificial stone is poured in
the edentulous area. The altered cast impressions can simultaneously capture the surface contour and location of the ridge under
mastication function and most effectively fulfil the requirements
of relating the anatomic form of the teeth to the functional form
of the residual ridge. However, this method requires additional
treatment time and the laboratory procedures involved are difficult. Errors may be introduced when orienting and stabilising the
framework on the sectioned cast. Thus, an altered cast trial has
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been applied to simplify the procedure [4, 5, 9, 11]. Dumbrigue
HB [12] reported a simple selective-pressure single impression
procedure for tooth-mucosa-supported RPD. However, the pressure force in this method comes from the fingers rather than from
the mastication force. Thus, this method is not considered a truly
functional impression. The current study presents a novel simple
functional impression procedure that relates the anatomic form
of the teeth to the functional form of the residual ridges in distal
extension.

Materials and Methods
Case 1
A 53-year-old man with a chief complaint of missing the molars
of the maxillary region was referred to our hospital in September
2014. Deciduous teeth had been previously extracted because of
periodontal disease. The patient had no history of trauma and
systemic disease. The patient needed a removable partial denture
for functional and aesthetic reasons. The following impression
procedure was carried out (Figure 1–6).
Case 2
A 61-year-old man was referred to our hospital for restoration
of the bilateral low molars in March 2015. An attachment denture protocol was carried out after the fixed part of the denture
was fabricated and tried in (Figure 7). The following impression
procedure was performed to create functional impression for the
patient and fabricate the removable part of the denture (Figures
7–11).

Fabrication of the assembly unit for masticatory force transport: A metal wire with a diameter of approximately 1–2 mm or

resin with other hardening materials can be used to fabricate the
assembly unit (Figure 1). The force transport unit contains two
parts: the retention form, which is buried into the impression ma-

terial overlying the ridge and a narrow bar (cylinder), which passes
through a perforated stock or custom tray and the opposite tooth
can bite on.

Creation of a preliminary impression: The impression with a

stock tray is used as an example.

A proper stock tray is selected. The stock tray is made of stainless
steel with an even perforation and an approximately 2 mm diameter distribution. The force transport unit is assembled onto the
tray (Figures 2 and 8), and its location is over the residual ridge.
The heavy body type of the vinyl polysiloxane (VPS) impression
materials is used for the primary impression. Before the impression material is set, the direction of the bar of the force transport unit is adjusted to allow the opposite tooth to bite on it and
thereby finish the border moulding operation (Figures 3 and 9).

The part of the impression that overlaps the residual ridge is
freed from the intact impression body: The impression body

is completely cut along the boundary of the residual ridge with
a scalpel or other knife to free the impression overlapping the
residual ridge from the impression body and the tray (Figures 4
and 10) while retaining the body in situ. If a force is applied onto
the bar of the force transport unit, the section impression overlapping the residual ridge can freely move in a vertical direction.

Make the final impression: The light-body PVS impression material is placed onto the tissue surface of the primary impression.
The impression material is placed into the space from the scalpel
cut (Step 3) and the perforation of the tray to keep the free portion of the primary impression body (Step 3) bonded to the tray.
The tray is then fitted into the mouth, and the opposite teeth bite
is retained on the bar of the force transport until the material sets
(Figures 5 and 11) and the border moulding operation is completed. The final impression that reflects the anatomic form of
the teeth to the functional form of the residual ridges is obtained
in distal extension (Figures 6 and 12).

Figure 1. Design of the assembly unit for masticatory force transport.

Figure 2. The force transport unit was assembled on the perforated stock tray (Case 1).
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Figure 3. The preliminary impression was made from heavy body-type of vinyl polysiloxane impression materials; (a) tissue
surface view; (b) outside view showing the relationship between the bar of the force transport unit and the impression body
(Case 1).

Figure 4. Part of the impression overlapping the residual ridge freed from the whole impression body with a scalpel
(Case 1).

Figure 5. Opposite-tooth biting on the bar of the force transport during the final impression making (Case 1).

Figure 6. Final impression (Case 1).

Figure 7. Fixed part of the attachment denture tried on (Case 2).
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Figure 8. Force transport unit assembled on the perforated stock tray (Case 1); (a) tissue surface view; (b) outside view
(Case 2).

Figure 9. Preliminary impression made with a heavy body-type of vinyl polysiloxane impression materials; (a) tissue surface
view; (b) outside view (Case 2).

Figure 10. Part of the impression overlapping the residual ridge free from the whole impression body and the tray with a
scalpel (Case 2); (a) saddle areas separated with a scalpel; (b) saddle area separated from the impression body and the tray.

Figure 11. Opposite-tooth biting on the bar of the force transport during final impression making (Case 2); (a) right; (b) left.

Figure 12. Final impression (Case 2); (a) tissue surface view; (b) outside view (Case 2).
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Discussion
Compared with the altered master cast technique, the method
presented in this study is very simple, accurate, and time-efficient
for dentists and patients. Moreover, the proposed method does
not require supplemental laboratory work. In the altered master
cast technique, the metal framework is fabricated with an anatomic impression other than the functional impression. Thus, if
the circumferential clasp is used on the abutment, the amount
of extra-pivoting force on abutments cannot be avoided, which
is the same problem encountered with the traditional anatomic
impression technique. However, the metal framework of the proposed method is fabricated with full arch impression, which relates the anatomic form of the teeth to the functional form of the
residual ridges in distal extension. Thus, the extra-pivoting force
on abutments is decreased. Moreover, our procedure uses a lightbody PVS impression material for the final impression with low
viscosity property. Compared with the altered master cast technique, which uses a self-curing acrylic resin with high viscosity, the
proposed technique may accurately reproduce the morphology of
the residual ridge. The effect of the viscosity of the impression
materials has been proven in vitro [13].
The following characteristics should be emphasised in the proposed method: (1) This method must evenly transport the masticatory force to the residual ridge to design the application for
masticatory force transport. Thus, the retention form that is buried into the primary impression should span over the ridge from
medial to distal positions, and its force-transmitting bar should be
located at the central ridge from medial to distal positions, as well
as from buccal to lingual positions. The retention form should
be made large enough to disperse the masticatory force on the
ridge. (2) The portion of the impression that overlaps the ridge is
separated from the whole body of the primary impression. The
ridge is mentally outlined and thoroughly cut along its boundary.
“The section impression overlapping the residual ridge” must be
displaced freely under the vertical masticatory force and retained
in situ and with relative stability with the tray. (3) Elastomeric impression material should be selected, such as polyvinyl siloxane
impression material or polyether material. Hydrocolloid impression material should be avoided in this method.
The proposed method should be classified as a high pressure, mucodisplasive impression. Specifically, pressure under a close fitting surface in the technique is greater than that under a spaced
impression tray, which has been proven in vitro [13]. However, the
mucodisplasive high pressure impression techniques have been
thought to restrict blood supply to the bone, thereby increasing
alveolar resorption [13]. Clinical trials have shown that the altered
master cast technique does not offer significant advantages [14].
Thus, to improve the credibility of this current technique, the

proposed technique must be continuously investigated in vitro and
in a cross-over randomised controlled clinical trial, for which suitable protocols are published [15].

Summary
A novel functional pressure impression procedure for distal-extension RPD is presented. This method can record the anatomic
form of the teeth and functional form of the residual ridges simultaneously and accurately. This procedure is simple, can be easily mastered by dentists, and does not increase laboratory workload of dental technicians. However, its clinical effect needs to be
proven with a randomised controlled clinical trial.
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