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INTRODUCTION

 The oral cavity constitutes a complex morphofunc-
tional system in which the peri oral muscles, mainly 
the orbicularis oris and buccinators exert inward force 
balanced by the outward forces exerted by tongue.1 
Neutral zone outlines the zone of minimal conflict 
where the forces of tongue and cheek musculature can 
be neutralized during static and dynamic conditions. 
It can be recorded individually by phonetic and swal-
lowing techniques.2 These techniques utilize speech 
and swallowing respectively, as the primary functions 
to mould the neutral zone rims. Denture stability and 
retention can be improved by appropriate tooth selec-
tion, positioning and contouring of polished surfaces 

and respecting the surrounding musculature.3,4 Loss of 
teeth may result in morphological changes in the facial 
and lingual musculature. Multiple tooth extraction fol-
lowed by restoration with removable dentures may also 
result in vertical and horizontal ridge resorption.5 Due 
to the lack of bone support and partial loss of muscle 
tone, the mentalis musculature may fall posteriorly 
over the ridge.6 Tongue enlarges and it may come in 
contact with the buccal or labial mucosa7,8 altering the 
potential denture space.

 It has been concluded that period of edentu-
lism may affect the buccolingual position of neutral 
zone.9, 10,11 It may shift buccal or lingual irrespective of 
the resorption of ridge crest. Tongue being a lymphoid 
tissue, can adjust its size according to a given space. 
Presence of a denture may exert some influence over 
such stimuli.

 Although different materials can be used for neu-
tral zone records i.e. tissue conditioner2, impression 
compound, soft wax, a polymer of dimethyly siloxane 
filled with calcium silicate, silicone and resilient lining 
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ABSTRACT

 Objective was to evaluate the effect of previous denture wearing on the morphology of phonetic 
and swallowing neutral zones recorded with a impression compound. It was an observational study. 
The study was carried out on edentulous patients reporting in Prosthodontic Department of Institute 
of Dentistry, CMH, Lahore Medical College, Lahore, from May 2013 to August 2013. 18 patients with 
a minimum edentulous period of 6 months exhibiting normal range of maximal mouth opening (40-
50mm) and normal temporomandibular joint movements were included. Patients with a history of 
smoking and tobacco use, pendulous residual ridge, retracted tongue position, any neuromuscular 
problem, or psychological disturbances, were excluded from the study. Amongst them 7 were previ-
ously denture wearers while 11 have never worn a denture. Swallowing and phonetic neutral zones 
were recorded with impression compound. The outlines were drawn on graph sheets and measured. 
Buccal and lingual deviation of phonetic and swallowing neutral zones were compared statistically, 
in previous denture and non denture wearers.

 Generally, the differences in morphologies of phonetic and swallowing neutral zones were not 
statistically significant in previously denture wearers and non denture wearers except on lingual 
aspect of mandibular molar area.

 The influence of previous denture on the comparative shapes of phonetic and swallowing neutral 
zone may not be prominent. The muscle activity does not significantly differ in previous denture and 
non denture wearers. However complete dentures for subject with no history of previous dentures can 
be made with neutral zone technique for improved stability. 
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materials. The viscosity of a single recording material 
may influence the morphology12 of phonetic and swal-
lowing neutral zones. The objective of this study is 
to evaluate the effect of previous denture wearing on 
the morphology of two neutral zones recorded with a 
similar material.

METHODOLOGY

 The observational study was carried out on eden-
tulous patients reporting in Prosthodontic Department 
of Institute of Dentistry, CMH Lahore Medical College, 
Lahore, from May 2013 to August 2013. After approval 
from institutional review board,18 healthy completely 
edentulous subjects were randomly selected with a 
minimum of edentulous period of six months. Patients 
with a history of smoking and tobacco use, pendulous 
residual ridge, temporomandibular dysfunction, re-
duced mouth opening (less than 40 mm), retracted 
tongue position, any neuromuscular problem, or psy-
chological disturbances, were excluded from the study. 
Ages ranged between 40 and 88 years with a mean of 
62 years. They were 6 males and 12 females. Amongst 
them 7 were previously denture wearers while 11 have 
never worn a denture.

 Primary impression of mandibular arch was made 
for each subject with impression compound (Crystal 
Impression Compound). Secondary impressions was 
then recorded with eugenol-free Zinc Oxide impres-
sion paste (Cavex, Holland BV) in an autopolymerized 
custom acrylic tray. From that impression a heat cure 
acrylic base plate was constructed. The base plates 
were then assessed for retention, comfort and stabil-
ity. The surface was made rough with vulcanite bur 
to improve retention. Impression compound was then 
used to construct a mandibular occlusal rim. He heads 
of patients were positioned parallel to the floor. They 
were asked to remain relaxed. Phonetic neutral zone1 
(PNZ) was first recorded. The subjects were asked to 
pronounce vowels and “DE, TE, ME, PE, SE”. The rim 
was re softened thrice for each side to exclude errors. 
Excess on the occlusal surface was removed with a 
scalpel and blade. Midline and canine position marks 
were scribed on the labial surface of the rim. Anterior 
and posterior occlusal planes were made parallel to 
the resting level of lower lip anteriorly and the junc-
tion of middle and posterior thirds of retromolar pad 
posteriorly. The occlusal surface of the rims was then 
gently smoothened with a sand paper. It was outlined 
with a green colored pencil from buccal and lingual 
aspect. The rim was then carefully removed from the 
base plate.

 Swallowing neutral zone1 (SNZ) was then recorded 
with a softened impression compound. Subjects were 
asked to sip, rinse and swallow warm water thrice. Prior 
to every record, 1 ml of luke warm water was injected 

intra orally to equalize the intra oral temperature. 
Midline and canine marks were scribed again with a 
wax knife. After smoothening of the occlusal surface, the 
rim was again inverted on to the graph paper over the 
PNZ outline. Midlines were coincided and the outline 
of the SNZ was made with a red colored pencil.

 The drawings were the divided into six segments. 
From midline to canine mark, one right anterior and one 
left anterior. The anterior one thirds of the remaining 
components were outlined as the right and left premolar 
areas. The posterior two thirds were outlined as right 
and left molar areas.

 The buccal and lingual extents of the outlines of 
the two neutral zones were measured for each segment 
thrice by three observers. A millimetre scale ruler was 
used to measure the differences. The difference was 
recorded from the most convex point of that segment. 
Score 1 was given for buccal position of phonetic neu-
tral zone on buccal and lingual side. 2 score was given 
for the lingual position of the phonetic neutral zone. 0 
score was given when the two neutral zones coincided 
with each other.

 Data was entered into SPSS version 17. 0. Statistical 
analysis was done with chi- square test to compare the 
effect of previous dentures on the morphologies of PNZ 
and SNZ. Probability p-value of ≤ 0.05 was considered 
significant.

RESULTS

 A total of 18 patients were selected according to 
the specified criteria. Amongst them 7 were previously 
wearing a denture while 11 had never worn a denture. 
The edentulous period ranged from a minimum of 6 
months to a maximum of 156 months (13 years) with 
a mean of 32 months.

 In the mandibular anterior segment on right and 
left buccal sides, both neutral zones coincided in almost 
equal numbers amongst previous denture wearers and 
non denture wearers. In non denture wearers, PNZ 
was lingually located in greater number of subjects as 
compared to SNZ. However the comparison was not 
statistically significant.

 In the mandibular anterior segment on right and 
left lingual sides, there was no coincidence of PNZ with 
SNZ in both groups. In non denture wearers, PNZ was 
deviated to buccal side in 8 subjects. However, the 
results were not statistically significant.

 On buccal surface of left premolar segment of non 
denture wearers, PNZ was deviated to buccal side in 8 
subjects. But the difference was only on one side and 
the results were not statistically significant.

 On lingual aspect of the right and left premolar 
areas of mandibular arches, in denture wearers group 
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buccal and lingual deviations of PNZ were equivalents 
on both sides. However they were quiet different in non 
denture wearer group. The results were not statistically 
significant.

 In molar areas on the buccal side there was no 
remarkable difference amongst the denture wearer 
and non wearer groups. However on right molar areas 
there was statically significant difference amongst 
the denture wearer and non wearer groups. There 
were greater numbers of subjects showing the buccal 
deviation of phonetic neutral zone in this particular 
area on both sides. On left side the comparison was 
not statistically significant.

DISCUSSION
 The objective of the study was to evaluate the 
effect of previous denture wearing on the morphology 

of two neutral zones recorded with a similar material. 
In the present study single base plate ensured similar 
influence of the limiting structures during both records. 
Impression compound was used to eliminate the effect 
of viscosities of different materials during muscular 
movements.

 Lingual deviation of phonetic neutral zone in non 
denture wearers on mandibular anterior buccal surfaces 
may have resulted because of stronger contraction of 
inferior orbicularis oris to produce bilabial sounds.13 
There is no statistically significant difference in muscle 
tone in denture and non denture wearers.13 This goes 
in accordance with the findings of the present study, 
in which the results in this segment have no statistical 
significance.

 Since lingua-alveolar fricatives are /s/ and /z/ re-
quire adequate spreading of tongue for passage of air 

TABLE 1: COMPARISON OF PREVIOUS DENTURE WEARERS WITH NON DENTURE WEARERS ON 
THE MORPHOLOGIES OF PHONETIC (PNZ) AND SWALLOWING NEUTRAL ZONES (SNZ)

Area Previous denture 
wearing

Coincidence of 
PNZ with SNZ

Buccal deviation 
of PNZ

Lingual deviation 
of PNZ

Pearson’s chi 
square value

Rt* ant** buccal Yes 

No

4

4

1

1

2

6

1.169

Lt*** ant buccal Yes 

No

4

3

1

—

2

8

4.054

Rt ant lingual Yes 

No

— 3

8

4

3

1.606

Lt ant lingual Yes 

No

—

—

3

8

4

3

1.606

Rt premolar
buccal

Yes 

No

3

4

3

2

1

5

2.231

Lt premolar
buccal

Yes 

No

—

1

3

8

4

2

3.209

Rt premolar
lingual

Yes 

No

1

4

4

2

2

5

3.012

Lt premolar
lingual

Yes 

No

1

1

4

8

2

2

0.468

Rt molar buucal Yes 

No

2

2

2

4

3

5

0.292

Lt molar buccal Yes 

No

1

2

5

4

1

5

2.338

Rt molar lingual Yes 

No

—

—

5 2

3

0.004

Lt molar lingual Yes 

No

2

—

84

10

1

1

3.874

* right        **left        ***anterior        PNZ Phonetic neutral zone        SNZ Swallowing neutral zone
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through teeth, high precision movement of tongue and 
controlled jaw positioning. These may be affected more 
in non denture wearers.14 In non denture wearers, buc-
cal deviation of PNZ on lingual surface of mandibular 
anterior segment may have resulted because of easier 
tongue protrusion15 in non denture wearers during 
production of SE, DE sounds. Hyoid bone and anterior 
part of larynx also glides forwards. This movement is 
not convenient in denture wearers. In denture wearers, 
duration of swallowing is increased due to the reduced 
sensory input from denture wear. But it is also of no 
statistical significance.

 In premolar segment, correlation of the denture 
wearing with morphologies of neutral zone was not 
significant on either buucal or lingual sides. It may 
be because of the relative similarities amongst the 
positions of musculature. Contraction of buccinators is 
not affected by the presence or absence of dentures.16 If 
the dentures are constructed in accordance with shape 
of buccinators, this may result in improved retention 
and stability.16

 On buccal surfaces of the molar regions, the influ-
ence of musculature was almost similar as buccinators 
are active during swallowing and speech. An electro-
myographic study14 of orbicularis oris and buccinators, 
also shows comparable activity of these muscles during 
rest, pursing, speaking and laughing with or without 
neutral zone dentures. However on the lingual side, 
there was more of buccal deviation of PNZ in non den-
ture wearers. This shows the expansion of the lingual 
musculature and the broadened shape of tongue during 
swallowing and speech in this specific area. This may 
be predominant in cases where tongue after the loss of 
teeth was not confined in its space by a previous den-
ture. This finding may influence the shape of polished 
surface of denture in posterior lingual area especially 
in new denture wearers.

 Considering the limitations of the study, increased 
sample size may give a definitive result about the influ-
ence of previous dentures over existing neutral zones. 
It is suggested that further research in the field with 
a dynamic imaging record may be helpful in observing 
the influence of musculature with or without dentures. 
For such a dynamic, a tissue conditioner would be a 
better material for neutral zone records as it allows 
longer working time for moulding.

 In conclusion, the influence of previous denture on 
the comparative shapes of phonetic and swallowing 

neutral zone may not be prominent. The muscle activity 
does not significantly differ in previous denture and 
non denture wearers. However complete dentures for 
subject with no history of previous dentures can be made 
with neutral zone technique for improved stability.
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