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Introduction: 
The stability of lower dentures in resorbed edentulous ridges is well 
known to be a difcult treatment objective to achieve. Most frequently, 
the complaints of such patients are looseness and discomfort, which 
are difcult to manage by dentists and Prosthodontists  Neuromuscular 
control is said to be the main element in the stability of mandibular 
denture as the surface area available for support is far less than that of 
the maxillary arch. The size and position of articial teeth and the 
contours of polished surface play a crucial role in lower denture 

1stability .

Throughout time, many concepts and theories have emerged to 
describe where articial teeth of complete dentures should be 

2,3positioned. Some of them adopted mechanical principles,  others used 
4biometric guides  and a minority advocated mathematical formulas 

5based on natural teeth position and dimensions.  These dogmatic 
approaches have been challenged and found insufcient, not only by 
rigorous research but also by the failure to restore function, aesthetics 
and comfort in patients with severely resorbed mandibular ridges, 
patients with enlarged tongue and cases of marginal or segmental 
mandibulectomy. To overcome the problems faced in such clinical 
scenarios, the neutral zone technique was advocated.

Case 1: Using impression compound: 
A 50-year-old male patient reported with completely edentulous 
arches and severely atrophic lower ridge. His masseter muscle was 
hyperactive questioning the stability of his future denture. The 
impression of upper arch was made with C-Silicone Putty (Zetaplus, 
Zhermack, Italy) due to abby ridge while lower impression was made 
with low fusing impression compound (Y-Dent's Impression 
Composition, MDM Corporation, India). The upper nal impressions 
were made by border molding with green stick compound (DPI 
Pinnacle Tracing sticks, India) followed by a wash impression in 
addition silicone light body (Aquasil Ultra XLV wash material, 
Dentsply Caulk, DE). The lower impression was made by admixed 
technique followed by wash impression with addition silicone light 
body (Aquasil Ultra XLV wash material, Dentsply Caulk, DE). Models 
were poured in microstone followed by fabrication of occlusal rims 
using baseplate wax (Cavex Set Up Wax, Cavex Holland BV, 
Netherlands). After establishing tentative vertical dimension and 
centric relation, facebow record was taken and transferred to semi-
adjustable articulator (Hanau Wide Vue) and mounted using average 
values. The wax rims were removed and replaced with impression 
compound (Y-Dent's Impression Composition, MDM Corporation, 
India) keeping in mind the occlusal plane established during the 
tentative jaw relation. Wire loops (23-gauge S.S. round orthodontic 
wire) were incorporated on the record bases for retention of impression 
compound. 

The modied record bases were placed in the patient's mouth and was 
asked to do various movements to record the neutral zone, according to 

6Makzoume . First, the impression compound was softened in a 
preheated water bath at 57˚C. The softened material was kneaded 

thoroughly and adapted to the tray into the shape of an occlusion rim. 
The impression compound was reheated for 2 minutes in the water 
bath, and the tray was carefully placed in the patient's mouth without 
distorting the rim. The patient was instructed to do following 
movements-swallowing, sucking, speaking, pursing lips, pronouncing 
vowels, sipping water, protruding tongue slightly, producing 
exaggerated “eee” and “ooo” sounds (Figure 1). This permitted the 
muscles to engage and adjust the compound rim intraorally. After the 
material cooled, the tray was removed from the mouth and excess 
compound was trimmed away with a sharp blade. The procedure was 
repeated as many times as necessary to perfect the impression. Finally, 
both the adjusted occlusal rims were placed intraorally together, and 
the occlusal portions of the rims were adjusted to the correct vertical 
dimension of occlusion, with both the rims touching evenly.  At the 
end, the record bases were stable at all functional movements. 

In the lab, the modied occlusal rim with the impression compound 
was tted on the mounted master casts again and the VDO was 
rechecked. A silicone putty index (Zetaplus C Silicone Putty, 
Zhermack, Italy) was made around the neutral zone record (Figure 2). 
Four orientation grooves were made on the sides of both casts and one 
plus-shaped groove on the lingual surface of the lower cast to help 
reposition the index on the master cast. The compound material was 
then removed and replaced by pouring molten baseplate wax within 
the matrix to form a wax rim on the record base. Articial teeth were set 
on the newly formed wax rims (gure 3). The anterior teeth were 
selected according to aesthetics and arranged on the articulator 
according to the decided incisal guidance and were balanced in lateral 
and protrusive excursions. These movements were veried in the 
patient's mouth. Posterior teeth arrangement was completed (SR 
Ortholingual DCL, Ivoclar Vivadent AG, Schaan/Liechtenstein). All 
the lower teeth were set rst, by removing just enough wax to set one 
tooth at a time, constantly checking its position with the index. When 
all the lower teeth were set, the upper teeth were arranged. In this case, 
a lingualized occlusion scheme was used (Figure 4). These were 
arranged and checked in excursive movements too. The wax trial 
dentures were tried in the mouth to check the appearance and 
occlusion. Then the wax below the teeth and covering the anges was 
cut back and zinc oxide eugenol impression material (DPI Impression 
paste, India) was applied, and the patient was asked again to perform 
functional movements, to record the cameo surfaces (Figure 5). This 
material was then removed just enough to expose the articial teeth, 
and the dentures were then processed. The nished dentures were 
polished very lightly to preserve the recorded neutral zone.

Case 2: Using tissue conditioning material:
A 65-year-old man reported with the chief complaint that he could not 
wear his previous dentures after a surgery due to cancer of lip. He 
wished to have a new set of dentures. The patient presented with an 
asymmetrical lip which caused loss of vestibular height and width in 
that region. Because of his atypical intra- and extra-oral anatomy, the 
neutral zone technique was considered the best means to determine the 
most stable position for the denture teeth.
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ABSTRACT
The use of the neutral zone concept for denture fabrication has been advocated since 1930s as a treatment modality for patients with highly resorbed 
ridges thus enhancing the retention, stability, facial support and esthetics of the denture. In this case series, we have presented three materials and 
variations in the conventional technique. We mainly aimed at using the materials that are easily available at chairside with most of the practitioners.
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Primary, nal impressions and jaw relations were made similar to case 
1. This was followed by construction of special clear acrylic base 

7 8plates (DPI RR Cold cure, India), similar to Levin  and Khamis et al , 
that incorporated wire loops (23 gauge S.S. round orthodontic wire) 
and occlusal stoppers in acrylic - one anterior and two posterior stops 
to save the pre-recorded vertical dimension of occlusion. (Figure 6).  It 
was essential that the pillars be relatively thin bucco-lingually and 
positioned directly over the ridge. The base plate was then tted in the 
patient's mouth and vertical dimension of occlusion and extensions 

6were checked. The phonetic technique by Makzoume  was used, 
8followed by modications of the Khamis et al technique. Segments 

were molded stepwise, posterior rst then anterior. The modied rim 
was seated on the edentulous ridge, and 5mL of tissue conditioning 
material (COE-Comfort, GC America Inc) mixed in a 1:1 ratio was 
injected with a syringe on the right lateral segment of the tray after the 
tongue was moved aside with a mirror.  The subject was asked to 
pronounce the phoneme ''sis'' 5 times followed by the phoneme ''so'' 
once. Both sounds had to be pronounced clearly, loudly, and 
vigorously to induce sufcient muscle contraction. This phonetic 
sequence was repeated until the material had polymerized. The tray 
was removed from the mouth, and excess tissue-conditioning material 
extending anterior to the premolar area was removed with scissors. The 
tray was reinserted intraorally, and the same procedure was repeated to 
mold the left lateral segment. Then the right lateral segment that was 
molded initially was removed from the tray and remolded because the 
rst impression was not considered reliable due to the fact that the rst 
contact of the tongue with the soft material might be constrained, as the 
tongue would try to avoid this initial contact. Finally, the tray was 
reinserted and molding was completed by injecting material in the 
anterior region and having the subject pronounce successively the 
phonemes ''de, te, me, pe, se'' vigorously until the polymerization of the 
material was complete.  Simultaneous bilateral anterior and posterior 
contacts of the vertical stops in centric relation were veried (gure 7). 
Then the rims were returned to the mouth for a 2-hour period, during 
which the patient was instructed to swallow his saliva continuously 
and move his cheeks and lips and tongue to mold the material.

The shade and shape of acrylic resin denture teeth were chosen. Semi 
anatomic posterior teeth were selected for monoplane occlusion in 
accordance with the neutrocentric occlusal concept.  The record was 
returned to the mounted master casts and orientations groves were 
made the same way as described before. The neutral zone rim was 
indexed with plaster (Kaldent, Kalrock Karson, India) placed on the 
buccal and lingual surfaces (separated in the midline on the buccal 
surfaces) (gure 8). Care was taken to apply separating medium or 
vaseline to the base of the case before making the index. The 
impression compound was removed, and the index was separated by 
placing in a warm water bath, and the rim was subsequently replaced 
with hard modelling wax. The mandibular denture teeth were set rst, 
followed by maxillary, both within the connes of the neutral zone. On 
the right side, the denture teeth needed to be modied such that the 
bucco-lingual thickness was lesser than those on the left side, resulting 
in a gross asymmetry. A clinical wax try-in was completed. A clinical 
remount was used to verify the interocclusal relationship. The dentures 
were then processed in heat cure acrylic (DPI Heat Cure, India) and a 
new laboratory and clinical remount were accomplished to rene the 
occlusion. The dentures were polished and delivered. 

Case 3: Using condensation silicone - putty & light body: 
A 45-year-old female reported with the complaint that her lower 
dentures were not stable. On clinical examination, it was seen that her 
upper and lower ridges were highly atrophic. It was decided to use 
neutral zone technique for fabrication of complete denture, as other 
options like an implant supported overdenture was not feasible mainly 
due to nances.  Primary, secondary impressions and tentative jaw 
relation record were made as in standard complete denture treatment. 
The wire loops were made like previous case. The only difference was 
that instead of tissue conditioner, we used condensation silicone putty 
material (Speedex, Coltene/Whaledent, Switzerland). Before the 
material had set, the patient was asked to perform functional 
movements such as swallowing, moistening her lips, using her tongue 
to clear the buccal sulci, smiling, grinning, pursing lips, pronouncing 
some words or combination of words. Care was taken that the patient 
continued performing functional movements until the full setting of 
the material; otherwise, the material would have owed back and 
given an inaccurate recording of the neutral zone. Also, the record was 
made while the opposite occlusal rim was tted in the patient mouth as 
it helped control the recording material and prevented it from being 

displaced in a labioocclusal direction. The record was rened with 
Condensa t ion  s i l i cone  l igh t  body  mate r i a l  (Speedex , 
Coltene/Whaledent, Switzerland) after trimming off some part of the 
set putty with a B.P. blade (Figure 9). The lab procedures were same as 
Case No. 2, with the exception that zero-degree teeth (SR Orthoplane 
DCL, Ivoclar Vivadent AG, Schaan/Liechtenstein) were used for the 
posteriors and the teeth were arranged in a monoplane occlusion but 
within the neutral zone. After the teeth arrangement and the evaluation 
of the trial denture, a more dened record was achieved by using 
external impressions with light-bodied condensation silicone 
(Speedex, Coltene/Whaledent, Switzerland) (gure 10). 

Discussion: 
Understanding the inuence of the forces generated by various oral 
structures on the teeth and polished surfaces of complete dentures and 
their consequences on the stability of CD sheds light on the neutral 

1,9zone technique.  It has been shown that poor retention and stability, 
phonetic problems, inadequate facial support, inefcient tongue 
posture/function and increased gagging are all associated with 
functionally unsuitable arrangement of articial teeth and 

10physiologically decient contours or volume of the denture base.
 

11The term neutral zone concept was coined by Beresin and Schiesser in 
1976. The neutral zone philosophy is based on the concept that for each 
patient there exists within the denture space a specic zone where the 
function of the musculature will not unseat the denture, and where 
forces generated by the lips and cheeks will neutralize those generated 

12by the tongue. Since these forces are developed through muscle 
contraction during the various functions of mastication, speaking, and 
swallowing, they vary in magnitude and direction in different 
individuals. The neutral zone has been called the dead space, stable 
zone, zone of least interference, zone of equilibrium, biometric denture 
space, denture space, and potential denture space. The technique for 
recording is well documented and has been referred to as the 
Anthropoidal Pouch Technique, denture form impression technique, 
muscle formed mandibular denture technique, piezograph technique, 

12and border molding technique. 

The outward functional forces on a denture are principally generated 
by the tongue and lingual frenum into which, genioglossus muscle is 
inserted. Teeth should be set and anges should be contoured in 
harmony with tongue size, position, and shape during rest and 
function. In rest position, the tongue rests on lingual cusps of posterior 
teeth and lingual anges. The tongue space determined by the position 
of teeth is far more important during function. Setting teeth too 
lingually will violate this space, causing the tongue to dislodge the 
denture during function. The height of posterior teeth is also of a great 
importance in the stability of lower denture. Having the tongue resting 
on lingual cusps will reduce the horizontal (outward) force and apply 
force with vertical (downward) component which enhances the 

11stability and retention.

Inward forces are generated by cheeks resulting from contraction of 
the buccinator muscle that pushes food bolus on top of occlusal 
surfaces of posterior teeth. Flanges contoured and teeth set too buccal 
are at increased risk of being dislodged by the action of this muscle. 
Anteriorly, the mentalis and orbicularis oris, are the source of inward 
forces generated during speaking and swallowing. Contraction of 
these muscles to attain seal during these activities can destabilize a 
lower denture with teeth and anges placed too far labially. The 
modiolus is a knot-like structure found in corners of the mouth where 
several muscles are inserted. Movement of this structure narrows the 
space available for anges and teeth. The modiolus produces quite 
strong inward forces in premolar region. Thus, contouring anges in 

11,13,14harmony with its' functional movement is essential. Although 
impression compound has been traditionally used and advocated as the 
material to be used for recording the neutral zone, other materials such 
as tissue conditioner, wax, zinc oxide eugenol impression material, 
silicone material, chairside relining material, and acrylic resin have 
also been used by various clinicians. These materials are either utilized 
for the primary recording of the neutral zone or at the denture try-in 

12appointment.  In Case No. 1, Impression compound has been used, 
because it being a thermoplastic material, is easy to manage and is 
easily available and low on cost. In Case No. 2, a tissue-conditioning 
material has been preferred because it is tasteless and odourless, easy 
to mix, has elective initial viscosity and slow-setting time which made 
possible capturing the morphology of the movable tissue in the 
functional state. Moreover, this material also allows for an incremental 

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr



molding procedure, which is important in elderly patients with 
neurological decits and slow or false reactions to various commands. 
The major disadvantage of a tissue conditioner is its relatively high 

12, 15cost. 

There are two main requisites for recording the neutral zone: the 
neutral zone should be recorded at a pre-recorded occlusal vertical 
dimension, and the material used for recording should be slow setting 
so that the oral musculature shapes it into proper contour and 
dimension over a longer period of time. 

11In the original procedure for neutral zone approach, Victor Beresin  
suggested that the usual sequence for complete denture fabrication be 
reversed. But in our described techniques, all steps were standard 
denture steps, but only added an extra step of recording the neutral 
zone after the nal jaw relation stage, recording the external 
impression after verifying the trial denture. Another modication that 
could have been done was recording the neutral zone only for the 

6,16mandibular denture,  because many other factors favour the retention 
and stability of the maxillary denture when compared with the 

17mandibular denture.

The most common methods used for recording the neutral zone are 
swallowing and phonetics.  The other techniques used are sipping 
water, licking, smiling, pursing the lips,  sucking, masticating, mouth 
exercises (including tongue movements, blowing, protruding of the 
tongue, exercise movements of the lips, cheek, and tongue, facial 

12expression, opening, and closing),  and whistling.  This will lead to the 
straining of muscles, and increased saliva secretion will bring about 
more swallowing action. Also, it will diminish the patient focus on the 
occlusion rims, and more natural movements of the muscles will be 
recorded.

This technique requires fewer adjustments as compared with 
traditional methods. A major disadvantage is the increased laboratory 
time. Your laboratory technician must be trained to support this clinical 
procedure.

Conclusion:
The neutral zone should be recorded in patients with highly resorbed 
ridges as it helps with the teeth arrangement as well as the stability of 
the denture. Three different recording materials and a variation in the 
conventional neutral zone technique have been presented. The 
advantage of using vertical stops in the modied occlusal rims is that it 
prevents the changes that might occur in vertical dimension during the 
recording of the neutral zone.

FIGURES AND LEGENDS:

Figure 1 Completed neutral zone record using impression 
compound 

Figure 2 – Putty index record of the neutral zone using C- silicone

Figure 3 - Teeth arrangement done within the putty record

Figure 4– Teeth arrangement on the semi adjustable articulator in 
lingualized occlusion. Also the indentations made on the casts for 
the re-alignment of the putty indexes.

Figure 5 – Impression made in zinc oxide eugenol impression 
material for cameo surfaces.

Figure 6. Special record base with wire embedded in a zig zag 
fashion (retentive components for the neutral zone technique) 
while maintaining the height at predetermined vertical dimension

Figure 7. Neutral zone recorded with tissue conditioning material

Figure 8. Plaster index & teeth arrangement

Figure 9 The mounted occlusal rims at the predetermined vertical 
dimension.
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Figure 10. External impressions and internal relining in light body 
condensation silicone material. Also note that monoplane teeth set.
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