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Abstract: Providing complete denture therapy to patients with atrophic residual alveolar ridges is challenging. Because these patients
suffer ongoing diminution of the denture foundation, modern approaches often involve dental implant therapy as a means of improving
the denture foundation and supplementing the mechanics of prosthesis support, retention, and stability. Regardless of implant
availability, physiologically optimal denture contours and physiologically appropriate denture tooth arrangement should be achieved to
maximize prosthesis stability, comfort, and function for patients. The neutral zone technique for denture fabrication has an advantage
that it stabilizes the denture with the surrounding musculature, instead of being dislodged by them. This article attempts to present

historical overview on the concept of neutral zone in dentistry.
1. Introduction

The dimension of bone is under the influence of numerous
systemic and local factors. Amongst these local factors are
of direct concern to prosthodontists in the design of both
complete and partial dentures. Many elderly patients present
with severe alveolar resorption and their oral tissues may
demonstrate severe age changes.

Because of the progressive changes that accompany
edentulism, the functional dynamics that define the oral
cavity, the loss of the patient’s capability to adapt, and
increased life expectancy, have posed a challenge for the
dentist when restoring and rehabilitating the oral cavity. 2

Neutral Zone Concept

Resorption of the residual ridges is a continuous process and
produces a flat and sometimes concave foundation. This has
been called the difficult lower jaw.>* In edentulous patients,
support to the lips and the cheeks is no longer available and
they tend to collapse into the oral cavity. Simultaneously,
the tongue will try to expand into the space.” When all
natural teeth have been lost, there exists within the oral
cavity a void which is the potential denture space.

A neutral zone is that area in the potential denture space
where the forces of the tongue pressing outward are
neutralized by the forces of the cheeks and lips pressing
inward 2. According to the Glossary of Prosthodontic
Terms -9 the neutral zone is “the potential space between the
lips and cheeks on one side and the tongue on the other; that
area or position where the forces between the tongue and
cheeks or lips are equal.” ® (as shown in figure 1a and b*)

Figure 1 (b)
Figure 1: Potential denture space (neutral zone ) a. cross
section of molar area b. lateral view of incisor area *

The term ‘neutral zone’ was coined by Beresin and
Schiesser in 1976.

Historically, different terminology has been loosely
associated with this concept, including dead space?®, stable
zone*®, zone of minimal conflict, zone of equilibrium™®, zone
of least interference®, biometric denture space?’, denture
space®*3* and potential denture space. %%

It has been shown that neutral zone dentures are functionally
more stable than conventional dentures**’. The position of
the teeth in space and even the size and relationship of the
jaws are controlled by the muscles. When natural teeth are
lost, the shape and position of their artificial replacements
must be determined by these same muscles, both in repose
and function, if they are to be functionally successful. °

The denture space is bounded by the maxilla and soft palate
above, by the mandible and floor of the mouth below, by the
tongue, medially or internally, and by the muscles and
tissues of the lips and cheeks laterally or externally. *°
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Peri-oral Musculature

Neutral Zone Philosophy is based upon the concept that for
each individual patient, there exists within the denture space
a specific area where the function of the musculature will
not unseat the denture and where forces generated by the
tongue are neutralized by the forces generated by the lips
and cheeks.

The musculature of the denture space is divided into two

groups as,

(1) Those muscles which primarily dislocate the denture
during activity . (Masseter, Mentalis, Incisive, Medial
Pterygoid, Palatoglossus)

(2) Those muscles that fix the denture by muscular pressure
on its secondary supporting surfaces. (Buccinator,
Orbicularis oris, Genioglossus) °

The outer limits of the neutral zone are determined by the
perioral musculature. The main determinant of length,
strength and position of the perioral musculature is the
buccinator muscle. The buccinator is a thin, flat muscle
composed of three bands.™

The combined width of the three bands covers the entire
outer surface of the dento alveolar structures, that is the
teeth, alveolar process and gingival tissues.*

The upper and lower bands are continuous from side to side
without decussation. The middle band fibers decussate and
join into the fibres of the orbicularis oris. Because the
muscle fibers form a continuous band, the size of the arch is
limited by the length of the muscles when they are
contracted.™

In the natural dentition, when, the mouth is passive, the
buccinator is in contact with the buccal surfaces of the
posterior teeth and with the mucosa covering the alveolar
process.*?

In function, as the buccinator contracts, the cheeks are
pressed against the teeth and alveolar process. During
mastication, the buccinator helps to place the food over the
occlusal surfaces of the teeth in coordination with the
tongue, which positions the foodover the teeth from the
lingual side.™*" “°

It has been suggested®**#2"?8 thatlong periods of edentulism
modifythe position of the neutral zone. The longer the period
of edentulousness, the more buccally/labially located was
the Neutral zone.?

The common practice of centralization, or lingualization of
occlusion, prevents the buccinator from performing its
proper function in two ways. First, lingualization of
occlusion creates a space between the cheek and the teeth
and the external surface of the denture, where food tends to
accumulate and it becomes more difficult for the cheek to
place the food back onto the occlusal surfaces of the teeth.
Secondly, the space resulting from lingualization prevents
the buccinator from neutralizing the lateral forces of the
tongue during function.

The lower jaw develops range of motion (lifting, lowering,
protrusion, retraction, lateralization), influenced by muscles

responsible for chewing. The jaw elevation is performed by
the masseter muscle, anterior temporal muscle and medial
pterygoid muscle.

The masseter muscle fibers on contraction, project the jaw
upward promoting contact between the dental arches. The
chewing efficiency is guaranteed by the force exerted on the
contraction of this muscle. Masseter musclehas no influence
on the neutral zone but, it affects the distobuccal border of
the denture. The jaw elevation is performed by the masseter
muscle, anterior temporal muscle and medial pterygoid
muscle %

Orbicularis oris: To a great extent forms the lips. In
function, as in chewing, smiling and swallowing, it exerts
force against the teeth and denture flanges, which is
counteracted by the tongue.™*

Caninusmuscle: This together with other muscles, pulls the

lower lip up and in sucking and swallowing helps to pull the

lips forward, thus exerting forces on the teeth and labial

denture flange.™*

e The greater zygomatic muscle pulls the angle of the,
mouth upward and backward.

e The risorius muscle retracts the corner of the mouth.

e The mentalis muscle turns the lower lip outward and in
contracting makes the lower labial vestibule shallow.

Because of the strength and variability of movement of the
area, the modiolus is extremely important in relation to the
stability of the lower denture. Unless the teeth and external
surface of the denture are properly positioned and contoured
by narrowing in the premolar area, the modiolus may
constantly unseat the lower denture.**

The tongue is composed of intrinsic muscles that lie within
the tongue itself and extrinsic muscles that insert into the
tongue. The function of the extrinsic muscles the
styloglossus, palatoglossus, hyoglossus, and genioglossus- is
to move the tongue into various positions. The tongue is
capable of many varied shapes and positions during speech,
mastication, and swallowing and in all of these functions is
in constant contact with the lingual surface of the teeth, the
lingual flange of the lower denture and the palatal surface of
the upper denture. Because of this contact, the tongue is a
dominant factor in establishing the neutral zone and
therefore in the stability or .lack of stability of the lower
denture™

Denture Surfaces

Wilfred Fish® in described a denture as having three
surfaces, with each surface playing an independent and
important role in the overall fit, stability and comfort of the
denture.

The first surface, the impression surface, is that part of the
denture in contact with the tissues and on which the denture
rests and determines retention of the denture,

The second surface, the occlusal surface is that area in
contact with the teeth, either natural or artificial, of the
opposite jaw. The stability of the denture when the teeth are
in contact is determined by the fit of the impression surface
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against the tissues and the fit of the ooclusal surfaces against
each other.

The third surface, the polished or external surface as
termed by Fish, is all the rest of the denture that is not part
of the other two surfaces. It is mostly denture base material,
but it consists also of those surfaces of the teeth that are not
contacting or articulating surfaces.

The buccal and lingual surfaces of the posterior teeth and the
labial and lingual surfaces of the lower anterior teeth are not
part of the occlusal surface but are part of the polished
surface of the denture. The upper anterior teeth actually
belong to two surfaces, both the occlusal and the polished
surfaces. When the teeth are in contact , the lingual surfaces
of the upper anterior teeth are part of the occlusal surface.
When the teeth are apart, as in speaking as at rest, these
surfaces are part of the polished surface.’

The external surface is in contact with, the cheeks, lips and
tongue. One can visualize that, based on a square unit of
area, the external surface is as large or larger than the
impression and occlusal surfaces combined, depending on
the anatomic structures. *

The more the ridge loss, the less the area of the denture base
and the less the influence the impression surface area will
have on the stability and retention of the denture. As the
surface area of the impression surface decreases and the
external surface area increases, thedevelopment and contour
of the external surface becomes more critical. **

The forces on the external surface are constantly changing in
magnitude and direction during swallowing, speaking and
mastication. It is only when the mouth is completely at rest,
that the forces are constant.™®

In order to construct dentures that function properly not only
in chewing but also in speaking and swallowing, we must
develop the fit and contour of the external surface of denture
just as accurately and meticulously as the fit and contour of
the impression surface and the occlusal surface.®

The influence of the lip on the lower denture stability
becomes more critical as resorption of the ridge increases or
as the patient becomes older.

In addition, as patient age, the lip instead of being averted as
in young individuals becomes thinner and inclines backward
into the mouth. So, It is obvious that if we do not determine
the neutral zone, and as a result the teeth and flanges are not
properly positioned and contoured, the force exerted from
the lower lip may constantly unseat the lower denture.™*

The lower posterior teeth are drastically affected by the
position of the tongue. If the lower posterior teeth are
lingualized excessively, normal tongue function will
immediately unseat the denture. The tongue cannot and
should not be restricted by the position of the posterior
teeth.!

A force exerted on an inclined plane may be broken down
into two components. One component acts in the direction

parallel to theinclined plane. The other component, called
normal force, acts perpendicularly to the inclined plane. If
the inclined planes of the external surface are properly
fashioned and the forces are of equal magnitude, the
resultant normal force will be in a seating direction. By the
same concept, if the dentures are triangular but not properly
located within the neutral zone, the lateral force will be
unequal and not provide the equilibrium necessary for a
stable denture. This willresult either in the dislodgement of
the denture or unequal pressure on the ridge.*

Techniques

Many techniques have been suggested using the previously
described materials in conjunction with movements®.
Beresin VE and Schiesser FJ° has described that in neutral
zone technique the usual sequence of complete denture
construction is somewhat reversed. Individual trays are
constructed first and adjusted in themouth for stability
during opening, swallowing, andspeaking. Next, modeling
compound is used to fabricateocclusion rims. These rims,
which are moulded bymuscle function, locate the patient's
neutral zone. After a tentative vertical dimension and
centricrelation have been established*®. The mandibular
neutralzone is indexed with plaster placed on the buccal and
lingual surfaces. Teeth are set up exactly following the
index. The final impressions are made with aclosed-mouth
procedure.

The techniques most commonly used for recording the
neutral zone were found to be swallowing'’ and phonetics.
However, other techniques such as 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 expression, opening and closing and
whistling®?**" have also been reported.

2. Materials

Tench et al (1953) were the first in this field and have
proposed modeling plastic impression compound as the
material to be used for recording the neutral zone?.
Although this advice is widely followed, other materials
such as tissue conditioner'” ***° wax*"*® zinc oxide eugenol
impression material®***, silicone material 1*%“!, chairside
relining material** and acrylic resin®® are also used for this
procedure. ™

Modeling plastic impression compound, being a
thermoplastic material, is easy to manage and has the
advantages of low cost and ease of availability, whereas wax
is temporarily stable and can be contoured over a period of
time by functional movements. A tissue-conditioning
material was preferred by many authors because of the ease
of mixing, elective initial viscosity, and slow-setting
properties that enabled capture of the movable tissue
morphology in the functional state. Moreover, this material
also allows for an incremental molding procedure, which is
important in patients with focal neurological deficits and
slow or false reactions to various commands. A
disadvantage of this material is its relatively high cost.
Light-polymerized acrylic resin provides sufficient working
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time and polishes to a high luster; however, irritation due to
the monomer may be a problem. *°

The admix material allowed better flow and an accurate
molding. It' is a combination of impression compound and
green stick (low-fusing) compound in the ratio of 3:7. The
mixing of a low-fusing compound with the impression
compound results in a low viscosity material allowing for
ease in manipulation of the oral musculature.

Index Material

Once the neutral zone has been recorded, its position can be
preserved with the help of indexing material like plaster®?®,
silicone®, stone'"#?® or modeling plastic impression
compound *® 3 These indices help to preserve the neutral
zone while teeth arrangement procedures. In the study, three
plaster indices were prepared one covering the lingual aspect
and another two each covering buccal aspect upto midline

which helped in easy removal and placement.**

Teeth selection

While teeth arrangement anatomic, semianatomic and non-
anatomic tooth forms are available. Anatomic tooth
resembled natural teeth with transverse ridges intended for
tight interdigitation. Also called as “cusp teeth”. It is
designed to simulate the occlusal surface of the natural
tooth. Awvailable in varying degree of inclinations — the
standard is approximately 33°. The angle can be modified by
grinding or purchased in a modified anatomic form. When
the cusp incline is less than the conventional 33°, it is termed
as modified anatomic or semi anatomic teeth. Non- anatomic
teeth. They are also called the “cuspless”, “monoplane” or
“zero degree” teeth. The occlusal surface is essentially flat
and has no cusp heights. Non anatomic teeth often indicated
in patients with poor neuromuscular coordination, weak
denture base foundation, bruxism etc. *°

Polished Surface Recording-

Usually, the contours of the external surfaces of dentures are
arbitrarily determinedby the dentist or technician. With the
neutral-zone procedure, the externalcontours are molded by
muscle function®. The moldable material used to locate the
neutral zone also determines the shape of the arch and the
angles and contours of the body of the denture®.

3. Conclusion

Based on the literature overview it can be concluded that
with period of endetulism results in perioral musculature
tends to shift more buccally from its original postion and any
complete denture that interferes with the actions of the these
surrounding muscles will therefore lack stability. In such
situations, it can be assumed that the muscle activity will
uplift the denture in patients when wearing conventional
complete dentures as eeth are not set in neutral zone than
compared with satisfactory dentures fabricated using the
neutral zone techniques.
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