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Abstract
    Fabrication of complete denture using the neutral zone technique is neither recent nor original. During the past few decades, many articles which have incorporated or related to what we have named the ‘‘neutral zone technique’’ have been published. The aim of this case report is to describe the technique to fabricate a mandibular complete denture in muscular balance, as muscular control will be the major stabilizing and retentive factor during function. The neutral zone technique is fairly easy to perform but requires an extra visit and relatively high laboratory costs. This project elaborates on a case of 63 years old female patient  with mandibular atrophic ridge treated by utilizing the neutral zone technique.
   A thorough understanding of the anatomy and physiology of structures that impact sound complete denture fabrication and function is important for successful treatment of edentulous  patient. Use of the neutral zone method to identify and register the anatomy and physiology that impact prosthesis stability may result in improved prosthodontic therapy for patient.

Introduction
The major goals of providing complete denture prosthesis to an edentulous patient include the provision of functionally aesthetic substitutes and the replacement of associated structures within the oral cavity. Additionally, the complete dentures should serve to redefine the true spaces and the potentially available spaces within the mouth. When these are achieved, the complete denture prosthesis occupies substantial volume in the oral cavity. 1
General dental practitioners and prosthodontists alike usually encounter problems when making complete dentures for patients with atropic residual ridges.2 This problem is commonly encountered in mandible 3 and it is difficult to achieve retention and stability in mandibular dentures as compared to the maxillary ones. Instability in mandibular complete dentures may be present due to a number of reasons. The common ones, as described by Jagger and Harrison.4
Which are:
a) Inappropriate extensions of buccal and lingual flanges of a denture.
b) Poorly adapting denture fitting surface.
c) Severely atropic mandibular alveolar ridge.
d) Poorly contoured polished surfaces of a denture.
e) Abnormal denture teeth positions, inappropriate orientation and high level of the occlusal plane and presence of occlusal errors.
The neutral zone, also known as zone of minimal conflict, exists between the buccal and lingual musculature within which the polished surfaces of a denture should be ideally placed. 5,6

It is defined as that region in the mouth where forces produced by the tongue directed outward are balanced by inward forces originating from the cheeks and lips during normal neuromuscular function. 7
Throughout oral function, various muscles and structures are involved. The main displacing forces which add to the instability of mandibular denture are generated by the tongue, the lower lip and the modiolus. 8
Positioning teeth in the neutral zone ensures that the artificial teeth will not interfering with the normal muscular function of the oral cavity and that those forces which are generated by the oral musculature are more favorable for the stability of the denture. Thus, a denture fabricated using the neutral zone technique will have better retention, stability and aesthetics due to good facial support. This technique is very effective for patients who have had several unstable mandibular dentures over atropic residual ridges previously. Common techniques for recording neutral zone impression involve the use of a modelling compound and a putty condensation silicone. 9
The purpose of this clinical report is to describe the technique of recording the neutral zone impression for mandibular complete dentures using putty condensation silicone impression material.
Review of Literature
   The term neutral zone concept was coined by Beresin and Schiesser in 1976. The authors suggested that the denture teeth should be arranged in the neutral zone. The neutral zone philosophy is based on the con-cept 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 will be neutralized by the forces generated by the lips and cheeks. Thus, artificial teeth should be arranged in the neutral zone for denture stability. Positioning artifi-cial teeth in the neutral zone achieves 2 objectives: teeth will not interfere with the normal muscle function; and the forces exerted by the musculature against the denture are more favorable for stability and retention. Various authors have shown significance of the neutral zone and have suggested that teeth must be positioned within this neutral zone for optimum stability and retention of the prothesis.
1.1 Russel’s procedure (1959) 
1- Resin base is covered with a layer of sticky wax.
2- Then a portion of soft wax is added and built into occlusal rim.
3- Soft wax: kerr tissue seal wax + 4 spoon of mineral oil.
4- The height of rim is adjusted to corner of mouth and width is kept at 3-4mm.

5- The rim is placed in water 110-120F for 3 min to soften it.

6- Functional molding: for labial side patient is asked to make pro-wiss movement.
7- For lingual side patient is asked to touch the upper lip and move it from side to side

8- Reflect the lips and observe the molding.
9- The orbicularis oris will make a horizontal trough from one premolar area another..In premolar area , modiolus will form a dish shaped depression. The lingual portion will be hollowed out.

10- Later the wax is chilled out.
1.2 Flange technique 1966:
  This technique involves making of impression of the soft structures adjacent to buccal, labial, lingual and palatal surfaces of dentures and incorporating the resulting extensions into denture construction. These extensions are described as flanges or flange modifications it increases the area of intimate contact of the denture with the oral structures thus improving stability, function, comfort and appearance of complete dentures over other techniques.

  The basic thought is simple. Much attention is given to impressions in order to make efficient bases for dentures. Much emphasis is placed on occlusion. The facial, tongue, and palatal surfaces of dentures, however, have been comparatively ignored.

These surfaces are usually carved into an “ideal” form without sufficient consideration for the position and function of cheeks, tongue, and lips which are always in contact with dentures.

1.3 Scheisser technique 1976 :
As detailed by Beresin and Schiesser, a modeling plastic impression compound clinical registration made on specially designed record bases was used to define the neutral zone. Next, laboratory procedures incorporating impression-generated matrices46 were accomplished to facilitate denture tooth arrangement within the registered neutral zone. Upon completion, wax trial dentures were placed and an additional impression procedure was performed using either zinc oxide and eugenol paste or tissue-conditioning material. This impression, an external impression, was made on the facial, lingual, and palatal surfaces of the trial dentures between the cervical aspects of the denture teeth and peripheral denture borders to record functional tissue interactions with these denture surfaces. The wax trial dentures carried impression material into the oral cavity and the patient was instructed to close, purse the lips as in sucking, and then swallow. Once completed, excess impression material was removed and the trial dentures were invested and processed using conventional methods.

Beresin and Schiesser  recommended tissue conditioners for recording neutral zone. Since tissue conditioners does not have body, one finds it difficult to use even after supporting it with wire loops. 

Beresin and Schiesser used modeling plastic for recording neutral zone. Uniformly reheating the modeling plastic occlusal rim is critical for success. If this step is not performed exactly, an incorrect occlusal vertical dimension may result. Use of polyether impression material when compared to other recommended materials for recording neutral zone is a material of choice since it has sufficient body, good flow, easy to use, less time consuming and no chance of fracturing or swallowing. Beresin and Schiesser recommended building of two occlusal pillars with self-cured acrylic resin on the lower arch that are to be moulded and adjusted to the correct vertical height using green stick so as to give the usual 3 mm freeway space. In the present technique two vertical pillars with low fusing compound in the first molar region are fabricated on additional denture base with retentive wire loops in the anterior region on the articulated casts opposing maxillary rim at a determined vertical height. This provides comfort and prevents over-closure of the mandible while recording neutral zone with less chair side time.

The record base with the molded rim was placed on the mandibular cast, and buccal and lingual indices were carefully fabricated with silicone putty impression material. The TCM then was removed from the base. Indices were returned and sealed into place with sticky wax, and the empty space, representing the neutral zone, was filled with molten pink denture wax slightly below the level of the occlusal plane. The tentatively completed wax neutral zone rim then was ready for the final maxillomandibular registration.

2.1 CASE REPORTS:
A 63 years old female patient  was referred to the Department of Prosthodontics, Baghdad College of Dentistry,Univesity of Baghdad for fabrication of upper and lower complete dentures. The patient had been edentulous for about the past 15 years and had worn multiple sets of complete dentures previously. The denture that the patient wear currently using were recently fabricated. Her chief complaint was of an ill-fitting mandibular denture. The lower denture showed signs of poor retention and stability due to poor tissue adaptation and base extensions. The denture were also over extended bucco-lingually which was affecting patient’s speech. Occlusal plane levels of the dentures were also inadequate and so was the position of the posterior teeth. An intra oral examination was carried out and no abnormality was observed in the mucosa and in the areas surrounding the potential denture peripheries. Her  maxillary denture had reasonable retention and were decided that this prosthesis should be replaced to further improve its retention and stability and also to improve the occlusion. Examination of the mandibular denture bearing area revealed slight lateral spreading of the tongue and a severely resorbed mandibular alveolar ridge (Atwood class V). It was decided that a new mandibular denture would be provided to the patients using the neutral zone impression technique so that the retention and stability of the dentures could be improved. Option of a mandibular implant retained over denture was given to the patient but the patient could not afford the expense of the treatment. The patients decided to pursue the treatment plan which included the fabrication of a denture in neutral zone. A step by step procedure regarding the treatment is outlined with reference to various clinical and laboratory stages:

2.1 Initial and  Final Impressions:
Primary impressions of the upper and lower arches were recorded with impression compound using metallic stock trays. Primary models were poured in the laboratory and closed fitting upper and lower custom trays were fabricated using self-cure acrylic resin. The extensions of the custom trays were evaluated intra-orally and upper and lower secondary impressions were recorded using zinc-oxide eugenol impression paste. The master casts were poured in the laboratory and upper and lower base plates were fabricated using cold-cure acrylic resin. As shown in figure 1.
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                   Figure 1: the lower record base constructed on the master cast.
2.3Bite Registration:
  The extensions, retention and stability of the base plates were accessed intra orally. Wax blocks were made over upper and lower base plates and conventional occlusal registration was recorded. The height of the wax blocks were adjusted intraorally to permit an acceptable occlusal vertical dimension (OVD) and a 2mm of freeway space  as in fig 5. Centric relation was recorded and a face-bow transfer register was carried out. The upper and lower master casts with the occlusal rims were mounted on a semi-adjustable articulator using the face-bow transfer as in fig. 6A,6B. The mandibular wax block was removed and was replaced with wire loops which were then attached to the base plate as shown in Fig.3.and cured as in fig.4 The height of the wire loops was kept same as the height of the mandibular wax block. 
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      Fig.3 Wire loops attched to base plate.                                  Fig.4 Curing of wire loops to base plate.
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                                              Fig.5 Occlusar pillars bulid up in green stick. 
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                                            Fig 6A Mounting upper and lower cast (anterior view).
                                            Fig 6B Mounting upper and lower cast (lateral view).
2.4 Recording of the neutral zone impression:

Bucco-lingual position of the wire loops was checked intra-orally and the free-way space was assessed again as in Fig. 7. Condensation silicone impression material putty consistency was applied over the wire loops and was placed in the patient’s mouth as in Fig.7. The patient was then told to perform various oral movements of his lips, tongue and the cheek. These movements included sucking, swallowing, pursing lips, pronouncing E and O sounds and protruding the tongue to simulate physiological movements. While the patient was performing these movements, the occlusal rims were kept in occlusal contact where possible. The shaping / moulding of the impression material facilitated the recording of the neutral zone when patient performed various oral movements. During function of the lips, cheeks, and the tongue, the forces exerted on the 
mpression molded. The laboratory procedures following disinfection. Maxillary teeth were set-up in the laboratory and silicone putty indices of mandibular base-plate and the impression  material was made. The wire-loops along with the impression material were removed and were replaced with modelling wax using the putty indices and mandibular teeth set-up was carried out. These were then returned chair-side so that trial could be carried out conventionally. 

[image: image8]
                                         Fig. 7 Cover the special tray with impression silicon.
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                                                    Fig.8 Setting teeth in neutral zone.
2.5 Trial:
Trial of the maxillary and mandibular dentures was performed. Occlusion was checked and retention and stability of both maxillary and mandibular dentures were assessed and found satisfactory both for the upper and the lower arches. The trial dentures were then returned to the laboratory for processing and finishing as usual,The dentures were fitted into the patient’s mouth and the patient was reviewed on a couple of occasions. The patients were pleased and reported satisfaction with his existing prosthesis.
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                     Fig.9A Upper trail denture.                                Fig 9B Lower trial denture.
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                                                  Fig.9C Complete trail denture.
Discussion
When mandibular ridge is severely resorbed, gaining retention and stability in a denture becomes a challenge. Positioning of the artificial teeth and connection of the polished surfaces with the surrounding tissues are two major factors that determine success in complete denture therapy. When artificial teeth are arranged within the neutral zone, the prosthetic teeth do not interfere with the normal oral function. This technique typically helps to locate posterior denture teeth in a slight facial position rather than their arrangement over the crest of alveolar ridge10.

Provision of a mandibular complete denture is often difficult than a maxillary complete denture and it becomes even more difficult when powerful activity of oral musculature exists. Dental implants are a good alternative treatment option in such scenarios however; they may be contraindicated in patients due to a variety of reasons. There are economic, clinical, and medical contraindications when providing dental implants to a patient.
 Provision of a denture using neutral zone technique may help in overcoming these difficulties. Firstly, it will be ensured that the oral musculature aids in the retention and stabilization of the denture rather than dislodging the denture during function. The dentures made using this technique will have other advantages such as reduced food entrapment, good esthetics due to facial support and proper positioning of the posterior teeth which will allow for sufficient tongue space. Since the current dentures provided to the patient were constructed in harmony with their surroundings, remarkable improvement in facial appearance, stability and retention during function was noticed as compared to the patient’s previous dentures.
Fish5 introduced the principal of the neutral zone in prosthetic dentistry and directed the profession’s attention to the importance of designing the dentures in muscular balance. He recommended that the dentures should be designed in such a way that they are concave from the buccal side to accommodate the check muscle. The advantage of recording the neutral zone impression to stabilize mandibular complete dentures is outlined in various clinical studies. 2,3,8,9,11,12,13,14
These studies suggested that this technique helps in functional contouring of all the external surfaces of a finished denture and thus improved retention and stability in a denture can be achieved. Fahmy and Kharat11 conducted a study that included two groups of patients, one with conventionally fabricated dentures and the other with dentures that were constructed with the neutral zone technique. Mastication, comfort and speech were compared in both the groups. Most of the patients were satisfied with the dentures made using the neutral zone technique.

Ohkubo et al,2000 12 suggested that a suitable denture can be made if arrangement of teeth using neutral zone approach is carried out. They mentioned that this technique is not only helpful in edentulous patients but also for patients with oral deformities. Gupta & Agarawal13 stated that the neutral zone concept implies acquired muscle control especially by tongue, lips and cheeks towards stability of a mandibular complete denture and by applying the neutral zone concept, the dislodging muscle force can become a retentive and a stabilization force. 
Rehmann et al,2014 14 have used an alternative technique for recording of neutral zone impression in which acrylic resin base plate with posterior occlusal rims were used. The base plates were worn by patients for a period of two days and the impressions were recorded. Majority of the patients reported improved denture stability and satisfaction with their dentures. However their technique cannot be used in routine clinical conditions.
Watt et al, 15 described an entirely different approach of tooth placement for dentures. They studied the edentulous subjects and found that the vestige of the lingual pattern of post-extraction resorption in 100 gingival margins could be identified on the casts and can be utilized as a reliable guide to the placement of the artificial teeth.

Neill and Glaysher16 conducted a study in which they evaluated different placement criteria of denture teeth. They used miniature foil strain gauges which were installed with the dentures surfaces which were connected to the recording equipment extra-orally through wires. Movements of the jaws were monitored. The pressure measurements and alterations in position of the jaws were recorded on a six channel Grass recorder. They stated that Fish’s concepts of teeth positioning results in denture instability and that this technique is helpful in determining the teeth position which may require further investigation. They also stated that biometric guides to tooth placement are valuable in determining the lower tooth placement.

The technique for recording neutral zone in the current case reports is simple. Putty impression material was preferred to obtain the impression on the wire loops because it has various advantages. It is a mouldable material and thus does not apply pressure over the soft tissues. It is tasteless and has no odor. The material also has long setting time and all the functional movements of the oral musculature can be recorded during the muscular activities. Another reason why putty sillicone was used is because it is easily available for most of the clinicians. The disadvantages of the neutral zone technique, in view of authors are high cost of the material, increased laboratory costs and the requirement of an extra visit to record the neutral zone impression.

Conclusion
The neutral zone technique for denture fabrication has an advantage that it stabilizes the denture with the surrounding soft tissues, instead of being dislodged by them. Retentionand stability of dentures is greatly improved, especially in the severely atrophic ridges. When patients cannot undergo an implant overdenture therapy due to medical and dental contraindications, the neutral zone technique provides an alternative, time-saving, and relatively simple way to obtain a favorable result. A disadvantage of this technique involves the laboratory aspect. Increased laboratory time and cost are necessary, and the laboratory technician must be trained to support this clinical procedure. Considering the benefits of this technique, it is recommended that clinicians should incorporate it in their routine prosthodontic management of edentulous patients.
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