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ABSTRACT:

The biometric denture space, also known as the neutral zone, is the anatomical and functional region of the oral cavity where the inward forces of the cheeks and
lips and the outward forces of the tongue are equal. Because it establishes the ideal placement of denture teeth and flange contours to improve denture stability,
retention, and patient comfort, this dynamic zone is essential to complete denture prosthodontics. Particularly in the mandibular arch, where muscular influences
are more noticeable, precise biometric denture space recording reduces muscle displacement and enhances prosthesis function. To successfully capture this zone,
a variety of tools and methods have been used, such as digital functional recordings and modeling compounds. In order to increase accuracy and patient outcomes,
recent developments combine digital technologies with conventional techniques. Successful full denture rehabilitation requires an understanding of and adherence

to the biometric denture space concept.
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Introduction

A physiologically and anatomically defined intraoral area known as the Biometric Denture Space is where complete denture bases are made to provide
the best possible retention, stability, and support. This zone contains regions where the soft and hard tissues that support dentures can withstand loads
without suffering damage. Harmonizing denture base extension with the natural oral anatomy and muscle dynamics is the main focus of the concept. It
is frequently used in denture construction that respects the balance of the orofacial musculature, such as the neutral zone technique and functional
impression techniques. [1]

Other Names for Biometric Denture Space: [2-8]

Neutral Zone

Denture Stability Zone
Muscle Balance Zone

Zone of Minimal Conflict
Functional Zone for Dentures

MRS

The term "Biometric Denture Space" refers to a more functional and scientific understanding of the space where dentures should be placed. Watt and
McGregor define it as the region of the mouth where the forces of the lips and cheeks pressing inward balance the forces of the tongue pressing outward.
Their purpose was to:

1. Emphasize physiological and biomechanical concepts — They felt that the phrase "Neutral Zone" was a little confusing and did not adequately describe
the significance of the dynamic balance between the bases of dentures, lips, cheeks, and tongue.

2. Incorporate anatomical boundaries — The term "Biometric" emphasizes the biological and metric (measurable) aspects of this zone, thereby
reaffirming that precise adaptation to individual anatomical and muscular dynamics is necessary for denture stability.

3. Support functional impression techniques: They made sure dentures remained stable during speech and mastication by emphasizing the capture of this
space during functional movement. [1]

In contrast, Brill and Tryde referred to the "Stable Zone" rather than the "Neutral Zone" as a development of the idea with the goal of offering a term
that is more practically applicable and clinically descriptive. Among their justifications are:

1. Stress on Denture Stability: Brill and Tryde wanted to emphasize the significance of stability, or the region where a denture can remain most stable
without being displaced by surrounding muscular activity. The term "Neutral Zone" focuses on muscle balance.
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2. Functional Relevance: They pointed out that the stable zone is more about where the denture base is least likely to come loose during function, like
speaking, chewing, or swallowing, than it is about muscular neutrality.

3. Biomechanical Accuracy: The term "stable" implies that this zone is actively resistant to destabilizing forces rather than passively balanced, which is
more functional and biomechanical in meaning.

4. Clinical Utility: According to Brill and Tryde, the term "Stable Zone" more accurately conveyed the objective of prosthodontic treatment, which is to
make dentures that remain in place during function and offer comfort and efficacy over the long run. [2]

Early in the 20th century, Dr. E.W. Fish, a pioneer in complete denture prosthodontics, coined the term "Dead Zone" to refer to the region of the mouth
where the tongue and cheek muscles balance each other out, maximizing denture stability. The following logic served as the foundation for his use of
the term:

1. Cancellation of Opposing Muscular Forces: Fish have shown that the tongue pushes outward and the cheeks and lips push inward in a particular area
of the edentulous mouth. He called it the "Dead Zone" because these opposing forces cancel each other out, creating a zone of relative inactivity.

2. Passive Equilibrium Concept: He used the term "dead" to describe a region of little to no movement, where there is no appreciable displacing muscular
activity in dentures.

3. Historical Language Style: The term is a reflection of scientific terminology from the early 20th century. 4. Foundational Theory: His idea served as
the basis for the later development of the Neutral Zone technique, which builds on the same principle but uses a more precise and clinically acceptable
name. Later practitioners felt that the term "dead" sounded too negative or misleading in the context of modern prosthodontics, so it was replaced by
more sophisticated terms like Neutral Zone, Stable Zone, or Biometric Denture Space. [3]

In order to more accurately define the three-dimensional anatomical and functional space that complete dentures should be built within, Robert (1971)
coined the term "Potential Denture Space" as an alternative to the more conventional "Neutral Zone." His reasoning was grounded in prosthodontic
practicality as well as anatomical accuracy.

The following justifies the use of the term "potential denture space':

1. Anatomically Inclusive Concept: Robert stressed that the area that can be used for denture placement is surrounded by anatomical features like the
tongue, cheeks, lips, residual ridges, and floor of the mouth in addition to being defined by muscular balance, as in the neutral zone. He described it as a
potential space, which means that during clinical procedures, it must be created and identified functionally rather than existing in a static state.

2. Functional Significance: The phrase emphasizes that this area only becomes useful when it is identified during oral movements such as swallowing
and speech. The term "potential denture space" implies a dynamic and flexible zone that necessitates careful registration, in contrast to the more passive-
sounding "neutral zone."

3. Clarity in Prosthodontic Design: Robert wanted to help clinicians realize that muscle-coordinated methods, such as the neutral zone impression, are
necessary to reveal the true denture-supporting space. This prevents impingement or overextension, which could cause the prosthesis to become unstable.

(4]

To better reflect the functional goal of complete denture placement—to place dentures in a space where they experience minimal displacing forces from
surrounding muscles during normal oral function—C.R. Wright coined the term "Zone of Least Interference" in place of "Neutral Zone."

Reasons for the term's Use:

1. Prioritizing Function over Balance: Wright believed that the term "Neutral Zone" did not accurately describe the clinical reality, even though it
describes a hypothetical region where muscular forces are balanced. He would rather concentrate on practical stability, which is the region where dentures
are least likely to come loose when speaking, chewing, or swallowing.

2. Reducing Muscular Interference: Wright noted that when the denture base obstructs normal muscle movement, denture instability frequently
results.Accordingly, the "Zone of Least Interference" is the region where the coordinated movements of the tongue, cheeks, lips, and floor of the mouth
will cause the denture the least amount of disruption.

3. Clinical Utility: His nomenclature was designed to inform dentists' functional thinking, directing them to create denture contours and flanges that
complement muscle contraction. This aided in the creation of functionally molded dentures that are held in place by neuromuscular coordination as well
as suction. [9]

Biometric Denture Space Recording's Significance for Full Denture Fabrication

One of the most important steps in creating stable, useful, and comfortable complete dentures is recording the Biometric Denture Space (BDS), sometimes
referred to as the Neutral Zone. It guarantees that the prosthesis is positioned and shaped to complement the patient's phonetics, functional anatomy, and
muscle dynamics.
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The significance of recording the biometric denture space

1. Improves Denture Stability and Retention: o The denture is positioned in an area where the forces of the cheeks/lips (which push inward) and tongue
(which push outward) are balanced, resulting in little dislodgement when in use.

2. Prevents Denture Displacement: Appropriate recording makes sure the denture is not positioned in regions where muscles are actively moving, which
lessens instability when swallowing, chewing, and speaking.

3. Enhances Adaptation and Comfort: o Dentures made in the biometric space are more physiologically compatible, which lessens soft tissue damage
and increases patient acceptance.

4. Promotes Phonetics and Esthetics: Proper tooth placement in this area preserves natural speech and facial features, which is particularly crucial in the
lower arch.

5. Crucial for Severe Resorbed Ridges: BDS-based denture fabrication provides neuromuscular retention, improving clinical success in atrophic ridge
cases where mechanical retention is inadequate.

6. Promotes Balanced Occlusion: o Makes sure that occlusal forces are evenly distributed, which lessens tipping and enhances denture performance over
the long run. [1, 5, 7]

In terms of coordinating dentures with orofacial musculature, the Biometric Denture Space (BDS), also known as the Neutral Zone, is mainly and most
clinically significant in the mandibular arch; however, the idea is applicable to both the maxillary and mandibular arches. However, the mandibular arch
has a greater clinical application and significance because of anatomical and functional differences.

The mandibular arch: The following factors make the mandibular denture more vulnerable to instability and displacement:

More muscular influence (tongue, lips, cheeks, floor of mouth) o Less surface area for support o No palate to help with retention. Therefore, for lower
complete dentures to be successful, the Neutral Zone or Biometric Denture Space must be accurately recorded.

The maxillary arch: « Typically, the maxillary denture has: More surface area for holding, The normal seal facilitates suction.

Neutral zone recording is therefore less crucial than in the mandible, even though muscle harmony is still crucial due to less displacing muscle activity.
Nonetheless, functional boundaries must still be respected when flanges and teeth are properly contoured. [1,5,7,9]

Materials Used to Record the Biometric Denture Space (Neutral Zone)

Materials that are pliable, stable, manageable, and able to record functional muscle movements during speech, swallowing, and mastication must be
used to record the Biometric Denture Space .BDS), also known as the Neutral Zone. [1,5,7,10]

Commonly Used Materials:

Material Purpose/Usage Advantages Limitations
Used in early methods to

Modeling compound Re-moldable, Brittle when set, poor
! shape flanges and . .

(Greenstick type) . . economical surface detail

occlusal rims functionally

Impression Used to mold denture rims  Stiff and can hold Technique-sensitive,

compound (low- during muscle movements  shape during needs temperature

fusing) (e.g. speaking/swallowing) function control

Soft wax (e.g., utility Used for initial build-up Easy to adapt and Not very stable, easily

or baseplate wax) or as a layer over rims modify distorted

Tissue  conditioner Records muscle dynamics Flowable Needs support

(e.g., Visco-gel, Coe- when applied over : underneath, can flow

Comfort) temporary denture base functional over time excessively

Occasionally used
for simultaneous muscle
molding and registration

Silicone putty (e.g.,
addition silicone)

Good dimensional Expensive, limited re-
stability molding ability

Acrylic resin base As a foundation for the Rigid support for Not a recording
plates (custom trays) BDS recording materials layered materials  material itself
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Recording of Biometric Denture Space / Neutral Zone for Digital Dentures / CAD-CAM Dentures

For digital dentures and CAD-CAM workflows, biometric Denture Space (Neutral Zone) recording remains crucial, particularly for mandibular dentures
and patients with severely resorbed ridges. Digital tools like intraoral scanning, dynamic motion tracking, and digital muscle-mapping techniques,
however, are changing the way this zone is captured. [11-14]

Reasons:

1. Muscle Harmony Is Still Important in Digital Dentures: To guarantee stability, comfort, and retention, dentures must work in unison with muscle
dynamics, whether they are made analogically or digitally. To prevent displacing forces from the tongue, cheeks, and lips, the neutral zone specifies
where teeth and flanges should be placed.

2. Restrictions on Digital Static Impressions: Dynamic soft tissue movements might not be captured by conventional intraoral scanners or digital
impression methods unless sophisticated motion capture is used. Therefore, before digital processing, hybrid techniques or functional impressions are
still frequently needed.

3. Digital Functional Mapping Advances: To approximate the neutral zone, some contemporary systems use dynamic occlusion recording, facial
scans, and digital muscle movement tracing. The goal of these systems is to replicate and simulate digitally what was previously accomplished using
materials such as tissue conditioners or impression compound.

Digital dentures are required in the following situations: patients with neuromuscular instability; severely resorbed mandibular ridges; cases requiring
high retention and stability; and patients with unstable conventional dentures from previous use.

Biometric Denture/Neutral Zone Even with CAD-CAM dentures, space recording is still essential to guaranteeing the best possible functional fit. Hybrid
analog-digital techniques are currently the most dependable for precisely capturing this crucial space, even though digital methods are getting better.
Recent Advancements in Materials and Techniques for Recording the Neutral Zone / Biometric Denture Space

Traditional methods of recording the neutral zone have relied on materials like impression compound, wax, and tissue conditioners. However, recent
advancements focus on improving accuracy, patient comfort, and integration with digital workflows using new materials and technology-driven
techniques. [1,5,7,10]

1. Advanced Impression Materials

Silicone-Based Functional Impression Materials: More accurate functional molding is made possible by the use of silicone or polyvinyl siloxane putty
materials, which have improved flow and dimensional stability. These materials are simpler to work with and scan digitally, and they offer superior
surface detail.

Flowable and Viscoelastic Materials: More recent soft reliners and tissue conditioners with superior viscoelastic qualities more closely mimic the
dynamics of functional muscles. Certain materials do not distort when functionally molded repeatedly.

2. Hybrid and Digital Methods

Intraoral Scanning with Functional Movements: Using functional movement scans to digitally record the dynamic neutral zone, such as when speaking
or swallowing. Devices create a 3D map of the functional space by tracking soft tissue displacement and muscle movement.

Digital Motion Capture and Electromyography (EMG): Motion capture systems and EMG sensors track muscle activity to inform denture contour
design while maintaining the neutral zone. Offers objective information on zone boundaries and muscle balance.

CAD-CAM Integration: To ensure accurate denture tooth and flange contour placement, digital neutral zone data is integrated into CAD software.
Digital design and conventional functional impressions are combined in hybrid workflows.

3. Functional Trays That Can Be Customized: New trays that are embedded with soft materials enable direct functional molding in the mouth,
improving patient comfort and reproducibility.

4. Materials for 3D Printing: To increase accuracy and decrease chairside time, biocompatible, flexible resins are used to 3D print functional trays and
neutral zone records. [11,13, 15,16]

Step-by-Step Procedure for Recording the Neutral Zone / Biometric Denture Space
Purpose:

to measure the area where the denture's maximum stability and retention are achieved by balancing the forces of the tongue pressing outward and the
cheeks/lips pressing inward.
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Materials Required:

Greenstick, also known as an impression or modeling compound. The wax rim or baseplate, soft impression material or tissue conditioner (optional). A
unique or customized tray, materials for making final impressions, mounting plates and an articulator.

Method:

1. Initial Casts and Impressions

Take the edentulous arches' standard initial impressions. Pour casts for diagnosis and create unique trays for conclusive impressions.
2. Final Thoughts and Master Casts

Using the proper tools, take final impressions. Master casts pour. Make wax occlusion rims and record bases (acrylic resin bases).

3. First Configuration of the Occlusion Rim

Modify the record bases' occlusion rims to roughly correspond to vertical dimensions. Create a provisional centric relationship.

4. Use of Material for Functional Recording

Soften impression or modeling compound. Cover the mandibular record base's polished surfaces (occlusal rim area and flanges) with a layer of softened
compound that is 3-5 mm thick. An alternative is to use a compound and soft wax mixture. Make sure the compound is at a temperature that can be
molded without burning tissues.

5. Functional Movements and Insertion

Place the compound-filled mandibular base in the patient's mouth. Request that the patient engage in functional tasks:
Swallowing, speaking (counting, reading, etc.) Smiling and lip-sucking

Making different motions with the tongue. The compound is shaped into the neutral zone by these muscle contractions.
6. Elimination and Examination

Use the molded compound to carefully remove the record base. Verify that the molded material is sufficiently thick and smooth. To obtain a precise
functional impression, repeat the process if required.

7. Teeth Arrangement and Mounting

Using the recorded jaw relation, mount the mandibular and maxillary master casts on an articulator. When placing teeth in the functional space, refer to
the molded neutral zone impression as a guide. To prevent muscle interference, make sure denture flanges and teeth remain inside the neutral zone
contours.

8. Final Adjustments and Try-in

Conduct a wax try-in to assess function, phonetics, and aesthetics. Adapt as needed in light of patient input and muscle function. Handle the denture
appropriately.

Conclusion

A key idea in prosthodontics, the biometric denture space, also known as the neutral zone, guarantees the harmonious balance of the tongue, cheek, and
lip muscles. For denture teeth and flanges to be positioned optimally and greatly improve the stability, retention, and comfort of complete dentures, this
space must be properly identified and recorded. Biometric denture space principles minimize displacement and functional interference, especially in
severely resorbed ridges and the mandibular arch. The accuracy and convenience of recording this space are continuously being enhanced by
developments in digital techniques and materials. In the end, successful prosthetic rehabilitation and increased patient satisfaction depend on paying
attention to the biometric denture space.
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