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ABSTRACT

Full edentulous is one of the most challenging cases for prosthodontist. One of the difficulties in treating that
cases is the limitations in support and retention, especially in cases with highly resorbed ridge where the denture
bearingareaavalaible isminimum. One ofthe techniquesto achieve the retention is by using the neutral zone tech-
nique. Neutral zone is the area where the displacing forces of the lips, cheeks, and tongue are in balance. Itisin
this zone that the natural dentitions lie and this is where the artificial teeth should be positioned. This area of mi-
nimal conflict may be located by using the neutral zone technique. The atrtificial teeth can then be set up in the
correct positions. By using this concept it will be able to achieve retention, stability and support. This case report
will share the usage of the neutral zone technique in treating fully edentulous ridge with highly resorbed ridge.
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INTRODUCTION

Achieving good retention and stabilityincom-
plete denture is not an easy task. There are many
factor that needs to be considered, especially in
difficult cases such as highly resorbed ridges. In
highly resorbed ridge the denture bearing area is
limited; therefore, stabilization and retention is dif-
ficulttoachieve, difficulties willalso encounteredin
tootharrangementphase where theridgesis often
deformed into such a condition that makes diffi-
cult to position artificial teeth on the center of the
ridges. Errors in this phase will create a displace-
ment force from the cheek and tongue muscle
whichwilldecrease the retention and stabilization
of our prosthesis. One of the techniques that can
overcomedifficultiesin highly resorbed caseisthe
neutral zone technique. Neutral zone (NZ2) is the
potential space between the lip and cheek on one
sideandthetongue on the other where the forces
betweenthetongue andcheeksorlips are equal.23

Orofacialand tongue muscles play an import-
antrole inretaining and stabilizing complete dent-
ures. Thisis accomplished by arrangement ofthe
artificial teeth to occupy a NZ in the mouth so the
teeth will occupy a space determined by the func-
tionalbalance ofthe orofacial and tongue muscu-
lature.?*

Despite the growing trend ofimplanttreatment
and its proposal as the standard of care for the
edentulous population,conventionalcomplete den-
ture (CD) therapy remains a substantial and a
more affordable treatment option for the majority
ofelderly edentulous patient, especially thosewith
lowsocialeconomic status. Although conventional

dentures have beenan effective treatment option
forsome patients, they are unsuccessfulforothers
because ofpoor stability, compromised retention,
inadequate facial support, poor aesthetic, ineffici-
ent tongue function/posture, poor mastication or
speech, gagging and general discomfort, or the
patient's inability to adapt.®

Neutral zone is especially useful in extreme
geriatric and highly resorbed ridge cases where
implant-supported dentures cannotbe performed.
Dental implants may provide stable mandibular
CDforthe atrophic mandible; however, there may
besituations when it is not possible to provideim-
plants onthe grounds of medical, surgicalor costs
factors. The NZ technigue is an alternative ap-
proachforthese complex cases. Thetechniqueis
not new but is one that is valuable yet not often
practised.®

The concept of a NZ in the context of a keen
understanding of patterns ofalveolarridge resorp-
tionenables the dentistto determine the arch form
for the patient receiving treatment. Several tech-
niques employ soft waxes, impression materials,
and tissue conditioners as adjunctive efforts to
func-tionally establishcorrectNZ forthe archform.2

This case report describes an extreme geri-
atric patientwith highly resorbedridge. So, the aim
of this case is to rehabilitate fully edentulous jaw
with NZ technique toimprove the function ofchew-
ing, aesthetic and to maintain patient's oral health.

CASE
An89-year-oldfemalevisited to Airlanggaden-
talhospital to make a CD, patientdirectly came to
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Figure 1A, B,.C Intra oral view and D“panoram

prosthodontic department. Patient’s last visit to
dentistwas more than 30 years ago. She got fully
edentulous more than 25 years and has no expe-
rience with denture. In order to eat well and get
more confidence she wanted to make a CD to
change hersmile intoanewsmile with properaes-
thetic and function.

MANAGEMENT

The first stage when the patient came for a
consultation was taking X-ray. From the radio-
graph, the edentulous jaw classification was de-
termined. Maxilla in anterior considered Class V
flat ridge form, which is inadequate in height and
width. Both posterior sides are considered Class
VI depressed ridge form, with some basalar loss
evident. Mandibulain anterioris considered Class
VI depressed ridge form, with some basalar loss
evident,and inboth posterior sides are considered
Class V flat ridge form, which is inadequate in
height and width (Fig 1).”
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Then, an initial impression using fabricated
stock tray withimpression material (GC, Aroma Fi-
nePlus,Japan)was taken to obtain the anatomical
model of the patient. This cast would be made for
patientsindividualtray. Afterinitial impression the
OVDwas determined using centric tray (Ilvoclar Vi-
vadent, Centric Tray, Liechtenstein) with the putty
(Heraeus Kulzer, Variotime, Easy Putty, Germa-
ny) and the Niswonger technique. Centric tray
makes it easy to determine the vertical relation
betweenthe patient'supper and lower jaw (Fig 2).

Draw a denture outline on cast model, then
make baseplate using self-curing acrylic (S.Court
Limited, Hillon, England) and make bite rim using
wax (Cavex, Set up wax Regular, Netherlands).
The baseplate bite rim was also used later as in-
dividual tray. Bite rim was inserted on patient and
wax rims were contoured for lip support, future in-
cisaledge position, occlusal plane, occlusal verti-
cal dimension and midline. Bite registration was
performed at correct vertical dimension (Fig.3)

D

Fig 3A Drawing the outIiné, B baseplate making, C fa-
bricating bite rim, D bite rim try in

Fig 4A Moulding and B close mouth impression

Cover the acrylic baseplate edge with tray
adhesive (DMG, Tray Adhesive, USA), then con-
tinued to border molding which gives compound
material (DMG, Honigum Pro-Mono, USA)onthe
edge ofindividualtrayto getthe form of pheripheal
seal which is useful for denture’s retention. Im-
pression with closed mouth technique was used
with putty (Heraeus Kulzer, Variotime, Light Flow,
Germany) because the patient had highly resorb-
edupper and lower ridge. Close mouth technique
was also indicated for this patient as this patient
can’t open her mouth for a long time. After im-
pression procedure, bite registration (Dentkist,
Bite Fast-Charm Flex, South Korea) was used to
stick upper and lower tray (Fig.4).
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Fig 5A Rope wax sealing, B bo;{ing processing, Cim-
pression compound wax (Hoffman’s, Germany), D
mounting cast on articulator.

Utility wax rope was used to seal around pe-
riphery at least 1-2 mm below the borders of im-
pression, pour using dental stone and wait until
completely set. Then continue withboxing proces-
singand then mountthe castmodel on articulator.

Figure 6A Modeling plastic impression compound oc-
clusalrimimmersedin a warm water bath set at 140°F,
B muscle trimming and swallowing motion with rim in-
side C matrices; D lower jaw NZ obtained.

Amodeling plastic impression compound oc-
clusalrim (Hoffman’s, Abdruckmasse Rot, Germa-
ny) should be fabricated prior to the record ap-
pointmenttoaccomplishthe procedure in a timely
manner. The mandibular record base withthe mo-
deling plastic impression compound occlusal rim
isimmersed in a warm waterbath set at a tempe-
rature of 140°F (Figure 6A). Once the modeling
plasticimpression compound is uniformly soften-
ed and removed from the water bath and quickly
placed in the patient’s mouth. A maxillary record
baseis notused for this procedure because elimi-
nating the maxillary record base eliminates the
compressive forces that may arise during the re-
cording of the NZ.

The patientwas givenacup ofwarmwaterand
was asked to swallow, then sip warm water and
swallow again. Suggested actions include asking
the patient to smile, grin, pout/purse lips, talk a-
loud, pronounce the vowels, sip water, swallow,
slightly protrude the tongue and lick the lips. The-
se actions were repeated several times until the
rim has completely set (Figure 6B). The thermo-
plastic plasticimpression compound was molded
throughthe actionofmuscles. This action resulted
in muscles of the cheeks and lips functioningin-
ward and muscles of the tongue expand-ing out-
ward thereby forming the NZ registration.

When the modeling plastic impression com-
poundhasbeenhardened,the NZ record was re-
moved rim from the mouth and evaluated for accu-
racy. If necessary, the procedure is repeated to
achieve a proper recording of the NZ area. Next
the NZ record was seated on the mandibular defi-
nitive castand indexed lingualand facialindex are
developedaroundthe NZ record using putty (Hera-
eusKulzer,Variotime, Easy Putty, Germany). This
index was used for potensial teeth space and
guidanceinteethsetting. With this has, hardened
zone was recorded and tooth can set exactly in
the NZ (Fig.6C &6D).
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Figure 7A Set the artificial teeth, B wax denture try in
C Festooning; D Denture try in

Shadeguide (Ivoclar Vivadent, ADshade guide,
Liechtenstein) was used to match artificial teeth
shades. Thentheteeth (Union Dental, OrtoLuxtop,
Spain)were setup inthe desired occlusalscheme,
asssuring proper form and function. During the
settingup ofthe teeth their position can be check-
ed by putting the index together around the wax
try-in. Most of the information necessary for the
selection of teeth should be gathered during the
diagnosis and the treatment planning stage. The
shade selection, mold selection, and positioning
and arrangementfor maxillary anterior teethmay
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be based on the age, sex, and personality of the
patient. After finishing the setting of the artificial
teeth, countinue withwaxdenture try in, it for eva-
luate accuracy of mounting, occlusal vertical di-
mension, esthetics and phonetics. Perform modi-
fications as necessary.

Ifthe wax denture try-in stage hasno problem,
the festooning stage was proceeded; carving the
denture base to simulate the contour of natural tis-
suesthatare being replaced by the denture, after
festooning sendto laboratoryor flasking. Denture
was processed by laboratory with heat-cure acrylic
resin, but during processing wax to acrylic, cer-
tain dimensional changes occurred. Tofix thiskind
of problem, remount the model and denture to
articulatorand do selective grinding on articulator
until the vertical pin touching the table.

Figure 8A, B Selective grinding, C insertion, D follow up
and after care

Selective grinding was performed to cor-
rect occlusion. To maintain vertical dimension,
occlusal interferences must be corrected by ca-
refully determining specificareas to be grounded
to attain a mechanically balanced occlusion.

Following selective grinding, the denture must
be polished and smoothed with polishing mops
and pasteto create anatural-looking luster before
insertion. After polishing and inserting the denture,
the patientwastold that a follow-up may be needed
first and three days after insertion then a week
and a month after insertion. She was quite satis-
fied with retention stability and esthetics ofthe new
set of denture.

Zapc i
Figure 9 Intra oral view after inserted with CD

DISCUSSION

Thesuccessofa CD relies on the principles
of retention, stability and support. The prostho-
dontist's skill lies in applying these principles effi-
ciently in critical situations. Severely resorbed

Figure 10 Extra oral view before and after inserted with the CD



52 Irvan Salim & Agus Dahlan: The importance of neutral zone in fully edentulous case

edentulousridgesthatare narrow and constrict-
ed with increased inter ridge space provide de-
creasing support, retention and stability. Exten-
sive volume of the denture base material in
prosthesisduetoincreasinginter-arch spacere-
sults in a very heavy prosthesis. Retaining such
prosthesis requires additional efforts to be made.
Various methods have been recommended and
selecting the appropriate method is dominated
by the existing clinical situation®.

The mandibular denture commonly presents
the mostdifficulties with painandloosenessbeing
the most common complaint. Thisisbecause the
mandible atrophies atagreaterrate thanthe max-
illa and has less residual ridge for retention and
support. The NZisanalternative technique for the
construction oflower CDs on highly atrophicridge.
It is especially useful in cases where dental im-
plants are not possible and the copy technique
would be inappropriate. The aim of the NZ is to
constructadenture in muscle balance,asmuscu-
lar control will be the main stabilising and reten-
tive factor during function. The technique is rela-
tively simple but there are increasing chair time
and laboratory costs.®

Figure 11 The neutral zone (Source: Zarb GA, Hobkirk
JA, Eckert SE. Prosthodontic treatment for edentulous
patients. 13th ed. St.Louis: Mosby El-sevier; 2013.2

The NZ was first discribed by Wilfred Fish,
whoindicated thatthe denture’s polished surface
should be contoured so that it approximates the
moveable musclesofthelips, cheek, and tongue.
In addition to simply replacing missing oral tis-
sues, CDs serve to structurally redefines true
spaces and potential spaces within the oral ca-
vity. To provide CDs that reside within the theore-
tically stabilizing boundary conditions of the NZ,
careful attention must be given to the dynamic
physiologic and functional nature of the edentu-
lous oral cavity.®

Clinicians must understand, NZ registration
identify, induce, and record the neuromuscular
dynamics of the functioning oral tissues using a
single static registration. Once accomplished, this

information can then be applied to the 3D con-
struction of the definitive prosthesis. One proce-
dure forregisteringthe NZis using modeling plas-
ticimpressioncompound. The thermoplastic plas-
tic impression compound allow to mold through
the action of muscles and forming the NZ regis-
tration. The NZrecord helps establishingthe con-
tour of the mandibular prosthesis arch form, de-
fining the width of the occlusal surfaces, and faci-
litating optimal selection of the size and position
ofthe mandibular posteriorteeth. The information
carried bythe NZrecord should be maintained by
developing an index, which subsequently serves
as a guide for developing the wax trial denture.®
Speech capacity was in fact closer to nor-
mal in patient with CD made with NZ technique
than that with conventional ones. Speech is the
most accurate and fastest mechanism of the bo-
dy, and its clarity has been directly related to pa-
tient’s adaptability. Even a small change in tooth
position may affectthe pronunciation of some pho-
nemes. Because the NZ representsthe most phy-
siological position, it allowed the participants to
adaptfasterand speak more clearly with their CD
made with NZ technique. Moreover, the tongue
plays an intricate role in the formation of vowels
and consonant sounds. Positioning teeth in the
NZ of equilibriumandthe harmoniousrelationship
between the denture and the tongue improve
speech clarity.10-12
Masticatory ability was also significantly high-
er with CD made with NZ technique for all types
offood. Wrightreported thatthe tongue, teeth, and
medialroll of the buccinator muscle are the main
structures ofimportance formastication. The pre-
molar buccal surface forms a point of fixation for
the medialrollofthe buccinator. This helpstokeep
food and saliva inside the mouth during mastica-
tionand provides the buccinator with sufficient le-
verage so that, with the aid of the tongue, it cre-
atesaperistaltic movement essential to mastica-
tion. The second premolar assists in food masti-
cation while the first molar initiates mastication.
He concluded thata harmonious relationship bet-
weenthese 3 structures is essential for receiving
and the subsequentmastication of food. Position-
ing teeth in the NZ achieved this harmonious re-
lationship. Furthermore, the enhanced retention
and stability of the denture may also have been
influential in the participants’ masticatory effici-
ency.>!
As retention increases, EMG amplitudes of
masticatory muscles increase, indicating an in-
crease in muscle force which is usually reflected
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in improved masticatory efficiency. Likewise, en-
hanced stability decreases denture movements
during function, allowing the full power of the mas-
ticatory muscles to be directed toward crushing
andgrinding the food rather than partly masticat-
ingand stabilizing the denture.>Generally, patient
ismore satisfied with CD made with NZtechnique.
However, satisfaction with dental prostheses is
multifactorial involving technical, patient-dentist

53

interactions and patient-related variables, such
as age, sex, educational level, patient adaptabili-
ty, and period of denture use.®

Complete denture made with neutral zone
technique offers significantly higher patient satis-
faction levels in all functional aspects (retention,
stability, masticatory ability,and speaking) aswell
as in comfort levels and appearance than con-
ventionally fabricated dentures.
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