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Prosthetic rehabilitation using complete dentures is quite a challenging task when accompanied by severely
atrophic ridges. Various modifications are required in the treatment strategy to optimize the prognosis of
the finished prosthesis. Moreover, the increased inter-arch space demands the hollowing of the maxillary
denture to mitigate the issues in retention due to increased weight. This case report aims to demonstrate a
technique used to fabricate a hollow maxillary denture and a mandibular denture using the neutral zone
approach in the case of a severely atrophied ridge.
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Introduction

Complete denture prosthesis is a conventional yet
enigmatic treatment strategy in the field of prosthetic
dentistry. Establishing adequate retention, stability, and
support for a lower denture is still considered a challenging
therapeutic intervention due to the lesser surface area
for the coverage of the denture-bearing surface (1).
Additionally, neuromuscular coordination of the peri-oral
muscles considerably influences the stability of the denture
(2). The neutral zone is the “area of minimal muscular
influence” where the buccal and lingual displacing forces
represent an equilibration. Many materials and techniques
have been documented in the literature to successfully
record the neutral zone area and arrange artificial teeth
in the “zone of no-influence” to enhance the stability of
a denture fabricated for a severely atrophied mandibular
ridge (1). Ridge atrophy is accompanied by an augmented
restorative space that equally adds weight and precludes
achieving good retention. Hollowing the denture with
a retrievable material works toward reducing the weight
of the prosthesis and off-loading forces onto the ridge to
prevent any further resorption (3). This article aims to
describe a case of complete denture rehabilitation using the

neutral zone concept and hollowing the maxillary denture
to optimize the prognosis of the intended treatment
strategy.

Case Report

A 67-year-old male patient was reported to the Department
of Prosthodontics with the chief complaint of difficulty in
chewing and poor facial appearance due to missing teeth.
On examination, the patient presented with completely
edentulous maxillary and mandibular arches. The patient
was reported to have lost his teeth due to their loosening
almost 2-3 years back and was hesitant to get a prosthesis.
Following carefully inspecting the topography of the basal
seat, the mandibular and maxillary ridge was found to
be atrophic (Atwood’s order V). After thorough history
taking, the patient was informed about the whole process
of the treatment strategy to be psychologically re-assured
for better co-operation.

Treatment Strategy

1. Preliminary impressions were, first, made using a high-
fusing impression compound (DPI Pinnacle, Bombay
Burmah Trading Corporation, Mumbai, India), and
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primary casts were poured using dental plaster. Then, wax
spacers were adapted in consideration with the selective-
pressure-impression technique, and custom trays were
fabricated as well.

2. The maxillary arch was peripherally traced by the
conventional sectional technique using the low-fusing
compound (DPI Pinnacle Tracing Sticks, Bombay Burmah
Trading Corporation, Mumbai, India). Wax spacer was
removed, and a wash impression was made using metal-
oxide impression paste. For the atrophic mandibular arch,
an all-green method was employed to perform peripheral
tracing, followed by trimming the low-fusing compound
for the crestal region and making a wash impression record
using metal-oxide impression paste. Both the definitive
impressions were then poured by applying Type III Dental
Stone (Kalstone, Kalabhai Pvt., Ltd., Mumbai, India).

3. Record rims were fabricated over the definitive
impression, and a tentative jaw relation record was made
accordingly. Using an arbitrary ear-piece type of Facebow,
the orientation relation was recorded, and the maxillary
cast was mounted onto a semi-adjustable articulator
(Figure 1). A tentative centric relation record was used
to mount the mandibular cast. The tentative jaw relation
record demonstrated an increased inter-ridge distance,
adding to the weight of the maxillary denture and thus
compromising the retention (Figure 2). At this stage, the
decision was made to fabricate a hollow maxillary denture
to optimize the retention.

4. On the mandibular denture base, first, wire pins

) \

were attached using auto-polymerizing resin (Trevalon,
Dentsply India Pvt. Ltd., Gurgaon, India). Then, a rim of a
low-fusing compound was fabricated to record the neutral
zone. With the thermally-softened rim placed intra-orally,
the patient was asked to perform functional movements
such as swallowing and pursing the lips to make the neutral
zone record. The neutral zone record was then indexed
using putty-consistency condensation silicone (Zeta Plus,
Zhermack) on the labial and lingual sides (Figure 3). The
compound rim was removed, and the index was applied
to fabricate a rim of modelling wax (Y Dents Modelling
Wax, MDM Corporation, India) within the confines of the
recorded neutral zone (Figure 4).

5. Cross-linked acrylic teeth of the anatomic form were
set in accordance with the located neutral zone, and a trial
was performed accordingly (Figure 5). The trial mandibular
denture was then employed to make the external contour
impression using light-body addition silicone (Express™
VPS impression material light body) by asking the patient
to perform the same movements as for making the neutral
zone record. Next, the trial dentures were waxed up and
prepared for processing. The land area of the maxillary
cast was scored with index notches.

6. For hollowing the maxillary denture, a duplicate of
the waxed trial was made using irreversible hydrocolloid
(Vignette, Dentsply, India) and poured via type III dental
stone. Using a 1 mm thick vacuum-formed acrylic sheet, a
template of the trial denture was obtained on the duplicated
cast (Figure 6). The trial denture was flasked and dewaxed

Figure 2. Jaw-relation.
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Figure 3. Silicon Index.

Figure 4. Rim of Modelling Wax.

conventionally (Figure 7).

7. With the temporary denture base in place and waxed
to the cast, a putty spacer was adapted and carved with
the acrylic template as a guide for the three-dimensional
(3-D) assessment of the proposed hollow cavity. The
waxed denture base was dewaxed and packed with heat-
polymerising resin to derive the permanent denture base.

8. Areplica of the putty spacer was carved onto a glycerine
soap bar (Pears, Hindustan Unilever Ltd., Mumbai, India)
using a carver (Figure 8), and the 3-D hollow was re-
verified using the template over the permanent denture
base (Figure 9). With the counter of the trial denture,
first, a trial pack was performed using the putty spacer.
The putty spacer was then replaced with the glycerin soap
spacer, and the final flask closure was then performed for
acrylization. The mandibular trial denture was processed
by the conventional compression moulding technique.

9. Once the dentures were retrieved, openings were

A Hollow Complete Denture
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Figure 5. Try-in.

drilled on the distal aspect of the maxillary denture
behind the second molar (Figure 10). The denture was
then immersed into a beaker of water for the dissolution
of the soap spacer. Water spray was also conducted to
mechanically push and dissolve the spacer out. After
complete hollowing, the openings were sealed using auto-
polymerizing resin (Figure 11). The dentures were then
finished and polished.

10. To physically confirm the hollowing out process,
the maxillary denture was placed in a beaker of water
and evidently floated to demonstrate reduced weight
(Figure 12). The dentures were then inserted, and
instructions for maintenance were explained to the patient.
The patient was followed up after 24 hours, a week, and
a month. With only minor adjustments performed in
subsequent follow-ups, the patient was satistied with
provided prostheses (Figure 13).

Discussion

The prognostic value of a complete denture prosthesis lies
inhow well the denture fulfils the requirements of retention,
stability, and support in function. The resorption of the
basal seat is usually accompanied by an increase in the inter-
arch space, reduced retentive ability, and poor stability
of the complete denture (4). Prosthetically rehabilitating
such cases involves mitigating the issues of poor denture
foundation support and handling the increased weight
of the maxillary denture which, in conjunction with the
effects of gravity, contributes to a non-retentive prosthesis
(5). Various impression techniques have been postulated
and developed over the years that work to optimize the
retention and support derived from the basal seat (6). The
all-green technique used in this report works towards better
recording the supporting tissues at their functional state.
This technique provides a chance to record the tissues of a
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Figure 6. Duplicated Cast and Template.

Figure 7. Dewaxing.

Figure 8. Glycerin Soap Spacer and Putty Spacer.

resorbed ridge by distributing the stresses mostly over the
primary stress-bearing area (the buccal shelf area) using
a less viscous compound to avoid extensive compression
(7). The neutral zone record using the anthropoidal pouch
technique allows setting the denture teeth in an area not
influenced by the labial, buccal, and lingual musculature,
further enhancing the retentive abilities and the stability
of the denture (8).

Numerous techniques have been confirmed in the
literature for reducing the weight of the maxillary denture
using various intervening spacer materials (9-15).
Ideally, the applied material must be able to withstand
the temperature and pressures of compression during
processing and must also be retrievable thereafter (16).
In this technique, the putty spacer allows the trial packing
of the denture without the spacer being affected, and the
soap spacer works to withstand the processing technique,
as well as being easily retrievable for successfully
hollowing out the maxillary denture (17). The difficulty
in retrieving was encountered in the inter-canine region
due to its curvature, but the excellent water-solubility of
the glycerine soap spacer worked to mitigate this issue.
Moreover, the vacuum-form template allows the operator
to better visualise the 3-D coverage of the spacer to be
used, thus ensuring better resin coverage throughout
the intaglio surface without the inclusion of extensive
porosities or voids.

Conclusions

A versatile approach is imperative in prosthetic
rehabilitation using complete dentures. The dynamism
with which edentulous patients are present, requires the
clinician to be prepared with modified techniques to

Figure 9. Re-verification of Three-dimensional Hollow Using the Template.
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Figure 10. Drilling of Openings.

Figure 12. Floated Denture Demonstrating Reduced Weight.

Figure 11. Sealing of Opening Using Auto-polymerizing Resin.

Figure 13 . Preoperative and Postoperative Profiles.
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maintain prognostically-favourable standards of care. In
the cases of severely atrophic ridges, modifying various
treatment phases to optimize the retention of the finished
denture is a difficult yet possible task. This report sought
to document such versatility in the required treatment
strategy.
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