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Full mouth rehabilitation in anterior crossbite and posterior bite collapse 
patient – A case report 
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ABSTRACT 
Background: Esthetically and functionally successful full mouth rehabilitation requires careful attention and me-

ticulous treatment planning. Successful restoration in a patient with anterior crossbite and a partially edentulous 
situation can be challenging especially when bilateral posterior segment teeth is missing. Combination restora-
tion using attachment retained removable partial denture (RPD) and removable partial overdenture (RPO) is such 
kind of treatment modality in prosthodontics. Purpose: This study was to provide an overview of a case about 
full mouth rehabilitation in anterior crossbite and posterior bite collapse patient. Case: A 64-year-old female pa-
tient came to Prosthodontic Department of RSGMP Universitas Airlangga to have dentures replacing her missing 
teeth with aesthetic issue on her anterior teeth in order to eat well and be more confident. The patient wants to 
change her smile into new smile with acceptable aesthetic and function. Management: Diagnostic wax-up was 

made to capture the right occlusal vertical dimension (OVD) in centric relation (CR) that will be used in the first 
stage of full mouth rehabilitation, followed by management of the remaining teeth by endodontic and periodontal 
intervention by crown lengthening. Then, definitive restorations were made by maxillary attachment retained 
RPD with splint four anterior crowns and mandibular RPO with two single crowns on the lower teeth to correct 
anterior crossbite and posterior bite collapse. Conclusion: Patient had a satisfactoryly aesthetic and functional 
results with new occlusion using maxillary attachment retained RPD and mandibular RPO.  
Keywords: full mouth rehabilitation, attachment, anterior crossbite, posterior bite collapse 

 
INTRODUCTION 

Esthetically and functionally successful full 
mouth rehabilitation requires careful attention and 
meticulous treatment planning. Rehabilitation of 
anterior crossbite with partially edentulous situa-
tion can be challenging especially when bilateral 
posterior segment teeth are missing. 

Anterior crossbite is the term used to define 
an occlusal problem involving palatal positioning 
of the maxillary anterior teeth relative to the man-
dibular anterior teeth. Anterior crossbites can be 
either dental or skeletal in origin, whereas, anterior 
dental crossbites originating from the abnormal 
axial inclination of the maxillary anterior teeth. 1 

Anterior dental crossbite has a reported inci-
dence of 4-5% and is usually the result of a pala-
tal malposition of the maxillary incisors resulting 
from a lingual eruption path. Other etiological fact-
ors include trauma to the primary maxillary inci-
sors resulting in lingual displacement of the per-
manent tooth buds, presence of supernumerary 
anterior teeth; crowding in the incisor region; a ha-
bit of biting the upper lip; an over-retained, necro-
tic or pulpless deciduous tooth or root; delayed ex-

foliation of the primary incisors; and odontomas.1 
Posterior bite collapse is a sequale of ad-

vanced break down. The presence of periodontal 

inflammation and loss of osseous support can in-
duce teeth migration in a direction partially impos-
ed by occlusal forces. Posterior bite collapse often 
causes mesial drifting of the posterior teeth and fla-

ring of the anterior segments. It may be aggravate-
ed by early loss of teeth that are not replaced, by 
malocclusion or by a neuromuscular disorder.2 

Full mouth rehabilitation for patient with an-
terior crossbite and posterior bite collapse to cap-
ture the right OVD in CR is using attachment re-
tained RPD and RPO. The right OVD in CR we can 
get from reorganized approach occlusion when a 

new occlusal scheme is established around a suit-
able condylar position which is the CR position. The 
patient’s occlusion may be reorganized if the exist-
ing intercuspal position is unacceptable and needs 
to be changed or when extensive treatment is to 
be undertaken to optimize patient’s occlusion. 

Attachment retained RPD is the treatment 
therapy that can facilitate both functional and es-
thetic requirements of patients. The few retros-
pective studies available show a survival rate of 
83.3% for 5 years, of 67.3% up to 15 years, and of 
50% when extrapolated to 20 years. Primary indi-
cation of attachment retained partial denture is 
esthetics. When partial denture is essential for dis-

tal extension situations, the precision attachment  

mailto:louisa.lunardhi@gmail.com
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Figure 1 A, B, C Pre-operative patient’s intraoral; D pre-operative radiograph 

 

is most equitable and definite means of distributing 
stresses. Precision attachment partial dentures are 
not retained by clasps, hence, removes wedging 
effect of clasp and also favorable distribution of ho-

rizontal forces. Precision attachment virtually ties 
abutment teeth together, which limits excessive 
movement of abutment teeth. 3 
     This study discussed full mouth rehabilitation in 
anterior crossbite and posterior bite collapse pa-
tient to regain aesthetic and function performance. 
 
CASE  

A 64-year-old female patient came to Pros-
thodontic Department of RSGMP Unair to have 
dentures of her missing teeth in order to eat well 
and be more confident. 

She wants to change her smile into new smile 
with good aesthetic and function. The patient still 
used the old removable denture made 1 year ago, 
but it was broken 2 months ago. The medical his-
tory was non-contributory. The patient’s intraoral 
condition and radiograph prior to treatment are 
shown in fig.1. 

On extraoral examination, the temporoman-
dibular joint (TMJ), eyes, nose, lips were normal, 
the face was symmetrical and oval. Vertical dimen-

sion of occlusion was 60 mm. On intraoral exami-
nation, missing teeth were 18, 17, 16, 15, 14, 12, 
24, 25, 26, 28, 37, 36, 34, 41, 42; residual tooth 
was 47; movable teeth were 31, 43, 44; rotation 
teeth, supraposition tooth, redness of the gums. 
Dental calculus was slightly found in almost all re-
gion; occlusion was not presented, overjet -3 mm 
and overbite -4 mm. 

At the same time, radiographic interpretation 
shows there were radiolucent diffuse below 17 
tooth root, radiopaque in root canal of tooth 47, de-
creased alveolar bone in 13, 11, 21, 22, 27, 35, 
33, 31, 43, 44, 45, 46; the lowest part of the upper 
left canine appears to be higher than the cervical 
line of the incisor and there is no limit between the 
sinus and the impacted tooth; the crown until the 
tooth root completely submerged in the ramus of 
the mandible and the occlusal plane of the tooth 
is hidden below the cervical line of the second mo-
lar in the 48. 

Based on Kennedy’s classification system and 
Applegate’s rules, the maxillary arch was classi-
fied as class II modification 1 and mandibular arch 
as class III modification 2. In this case, the patient 
was diagnosed for full mouth rehabilitation using 
maxillary attachment retained RPD and mandibu-
lar RPO to correct anterior crossbite and posterior 
bite collapse.   
 
MANAGEMENT 

The initial treatment was done by removing 
dental calculus; extracting 31 and 47; endodontic 
treatment on 21, 22, 32, 33, 43, 44 by Conserva-
tive Department followed by periodontal treatment 
which was performed by crown lengthening on 
21 and 22 (fig.2) by Periodontal Department. After 
completing the initial treatment, the patient was 
advised to report back for full mouth rehabilitation 
by Prosthodontic Department. 

In prosthodontic phase, primary impressions 
were made for maxillary and mandibular arches.  
Master casts were fabricated, preliminary bite de- 

  
 
 
 
 
 
 
 
 
Figure 2 Endodontic treatment on A 21, 22; B 32, 33; C 43, 44, crown lengthening treatment on D 21 and 
E 22  

A B C D 

B A C D E 
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Figure 3 A Diagnostic wax up and preliminary bite rim, B decapitation on 43 and 44, C single 

crown PFM on 32 and 33 
 
 
 
 
 
 
 

Figure 4 A Try in metal frame, B try in wax denture, C insertion of RPO on lower jaw 
 
termination with diagnostic wax up and bite rims 
were made (fig.3A). Using the maxillary bite rims 
and camper’s plane as guide an occlusal plane 
was established and bite was taken using lower 
teeth to capture the right OVD in centric relation; 
60 mm. 

The lower part was done first because of the 
patient’s willingness. Decapitation was done on 43 
and 44 with a height of 1-2 mm from the gingival 
margin and dome-shaped shape (fig.3B,3C). Then, 
cover the surface of 43 and 44 with GIC Fuji 9. After 
that, 32 and 33 were prepared to change the incli-
nation to more lingualized and we made a single 
crown PFM on 32 and 33. The next step, prepa-
ration mesial was rested on 37, 45 and distal rest 
on 35. Impression was done with double impres-
sion. Maxillary and mandibular working models 
with the diagnostic wax up on articulator was sent 
to dental laboratory for further process of metal 
frame. 

On the following visit, the metal frame was 
tried in in patient’s mouth and checked if the metal 
frame seated perfectly in patient’s mouth, then 
tried the mandibular wax denture with tooth color 
A3 VITA shade guide. Evaluation was done to 
determine whether the condition and the occlu-
sion are appropriate for the patient. The next step 
was processing the mandibular RPO in the la-
boratory (fig.4). 

After the mandibular RPO, a putty index from 
diagnostic wax up of the maxillary arch was made. 
Then, 22, 21, 11, 12 were prepared as fixed splint 
based on the putty index and preparation mesial 
rest on 27 (figure 5). Gingival retraction using re-
traction cords that were applied to cervical on 22, 
21, 11, 12, awaited 3 minutes.  

 
 
 
 
 
 
 

 
Figure 5 Preparation fixed splint on 13, 12, 21, 22  

 
Fixed splint porcelains were tried in at 22, 21, 11, 
12. Note the cervical edge coping with the metal 
must be precise and close the cervical teeth tightly.  

Metal frame RPD was tried on the patient. 
After that, the attachment of male and female parts 
was examined, and occlusion and stability of the 
metal frame RPD were checked. 

Fixed splint 22, 21, 11, 12 was inserted, along 
with maxillary metal frame RPD. Fixed splint was 
cemented using luting cement (GIC type I). This ce-

menting procedure was carried out simultaneous-
ly with a metal frame. Check occlusion and articu-
lation of maxillary and mandibular dentures using 
articulating paper to see premature contact. After 
the insertion, the patient was taught how to remove 
and install the denture. Patient was also taught 
how to clean the dentures and how to store them. 
Then the patient was instructed to eat soft food 
first and control the next day. 

Control I was carried one day after insertion. 
Control II was performed three days after control I. 
Control III was 7 days after control II. There were 
no complaints from the patients, there was no red-
ness of the performed mucosa under the denture. 
Aesthetic, occlusion, retention, and stability of the 
denture were good. Patient was instructed to main-

A B C

 

B A C 
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Figure 6 Try in fixed splint attachment on 13, 12, 21, 22 

   
  
 
 
 
 
 
 
 
 

Figure 7 A Post insertion of maxillary attachment retained RPD, patient’s performance B 
before treatment, C after treatment 

  
toothbrush and bath soap. Patient was instructed 
to improve oral hygiene and are allowed to chew 
delicate food for the next week. The patient was 
advised to have a regular control every 6 months 
for follow up.   
 
DISCUSSION 

Loosingsome of posterior teeth with anterior 
crossbite can disturb aesthetic and function. This 
is in accordance with Okeson that vertical pres-
sure on the anterior causes the anterior teeth to 
move toward labial and loss of some posterior 
teeth support caused a greater load in the anterior 
region.4 

A full-arch fixed prosthesis can be fabricated, 
if sufficient and properly situated abutments re-
main or sufficient number of implant can be placed. 
However, both extensive fixed dental prosthesis 
and implant-supported prosthesis can be finan-
cially burdensome to patient.5 Since the patient 
was aversive to surgical procedure, implant sup-
ported prosthesis was not considered. FPD also 
was not indicated for this case because of some 
missing posterior teeth, so the abutment cannot 
afford the occlusal load. 

Retainer selection for removable prosthesis 
mainly depends on the remaining tooth structure, 
the intra- and intermaxillary relationships, aesthe-
tics, and financial aspects. While clasps potentially 
interfere with aesthetic demands in the anterior 
region, attachments were almost invisible in the 
labial region. Because of that, maxillary attach-
ment retained RPD was chosen to rehabilitate an-

terior cross bite and correct the posterior bite 
collapse to get good aesthetic and functional.  

Before making dentures, preliminary treat-
ment and making diagnostic wax up on the an-
terior teeth, as well as setting the preliminary bite 
with a reorganized approach were performed. 
Then, mandibular RPO was made the first becau-
se patient wanted to immediately replace some 
missing teeth while waiting for the healing pro-
cess of crown lengthening on the maxillary ante-
rior teeth. 

The treatment for maxillary teeth is carried out 
by preparation the four maxillary anterior teeth to 
make a fixed splint with retention of precision att-
achments on the distal anterior teeth with the aim 
of obtaining a good aesthetic because the does 
not want the clasps to be seen when smiling. 

Precision attachment have two parts, namely 
the part of patrix or male, and matrix or female; 
both of which forms a very precise relationship. 
Patrix is usually placed in the distal part of the 
supporting tooth and the matrix is part of re-
movable denture. 6 
The use of precision attachments has the advan-
tage of being comfortable in its use, can improve 
aesthetics and has a better ability to distribute load 
to supporting teeth so as to maintain the health of 
periodontal tissues. But the disadvantage is that 
the cost is quite expensive and requires a long 
maintenance time.7 
According to Sterngold,8 the selection of resilient 
and non-resilient attachment designs is based on 
(1) bone support around the supporting teeth. Buf-

  

B C A 
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fer bones are categorized as good if bone loss 
reaches 0-20%, but if the teeth can be splinted, 
non-resilient attachments can be chosen, whereas 
if bone loss is 20-40%, the resilient type should be 
chosen; (2) ridge condition, if the alveolar resorpt-
ion is small, the resilient and non-resilient types 
can be used, but if the alveolar undergoes consi-
derable resorption the non-resilient type is recom-
mended; (3) whether the condition of the antago-
nist jaw uses denture with a non-resilient or resi-
lient attachment. Two resilient prostheses should 
not be the opposite because the two moving oc-
clusal fields can interfere with the efficiency of 
mastication.8 

The attachment used in this case is the type 
of non-resilient/rigid attachment, which is a stable 
attachment with very little movement at the time of 
function, because the bone around the maxillary 
supporting anterior teeth in the radiographic results 
still looks good, the maxillary anterior teeth can be 
strengthened by splinting, the ridge experiences 
a little resorption, the opponent's jaw is non-resi-
lient denture, so it doesn't interfere with the effici-
ency of chewing. 

In this case, periodontal support and residual 
ridge are still good, therefore rigid and resilient type 
precision attachments can be used. The use of ex-
tracoronal attachments in this case is preferred 
over intracoronal attachments reasoning that there 
is relatively little reduction in tooth tissue. Intraco-

ronal attachments is not used here because more 
tooth reduction that can cause pulp perforation 
and at least 3 mm of height is needed.9 

The use of extracoronal attachments can be 
advantageous because attachments do not asso-

ciate dentures and supporting teeth, but are joints 
that can allow for multiple movements between the 
two components of RPD.10

 With the stress breaker 
component as a load breaker so that the chewing 
load is not received directly by the fixed tooth or 
fixed splint it will minimize the pressure received 
by the buffer teeth. Chewing load received by the 
metal frame of RPD will be channeled through 
precision attachments which are forwarded to the 
fixed splint. 

Extracoronal attachment is chosen because 
of vertical height distance from the ridge crest to 
the occlusal surface of the antagonist is sufficient 
(7mm), mesiodistal space of the tooth structure 
where the attachment is narrow, some of the teeth 
for attachment are still vital, buccolingual distance 
from the attachment structure narrow.7,8 

Staubly and Bagley stated that abutment teeth 
for extracoronal rigid attachments should use dou-

ble abutments to get strong support from abutment 
teeth.7 Therefore, in the upper jaw a fixed splint 
was made for teeth 13, 11, 21, 22 with extracoronal 
ball attachments on 13 and 23. This fixed splint 
also added milling on palate of the splint crown. 
This milling on fixed splint can function as a rest 
cingulum as indirect retainer. The use of this mil-
ling also made the denture more retentive, stabi-
lize, and comfortable because of its shape in 
accordance with the contours of the palatal 
teeth. 

It can be concluded that attachment retained 
maxillary RPD and mandibular RPO can be used 
alternative treatments for full mouth rehabilitation 
in anterior crossbite and posterior bite collapse 
patient to improve aesthetic and function

  
REFERENCES 

1. Bayrak S, Tunc ES. Treatment of anterior dental crossbite using bonded resin-composite slopes:case 
resports. Eur J Dent 2008; 2: 303 

2. Rebibo M, Darmouni L, Jouvin J, Orthileb J. Vertical dimension of occlusion: the keys to decision. J Stomat 
Occ Med 2009: 147-59.   

3. Shetty N, Shetty S, Nagaraj, Shetty O, Dsouza R. Precision attachments for aesthetics and function: a case 
report. J Clin Diagn Res 2014; 8(1): 268-70.  

4. Okeson JP. Management of temporomandibular disorder and occlusion, 5th Ed. St.Louis: Mosby Inc.; 2003. 
p. 67-126, 507-36. 

5. Polly MAS, Brudvik JS. Managing the maxillary partially edentulous patient with extensive anterior tooth loss 
and advanced periodontal disease using a RPD: A clinical report. J Prosthet Dent 2008; 100: 259-63 

6. Watt DM, McGregor A.R. Designing partial denture. Edinburgh: John Wright & Sons Ltd.; 1984.p.90-109 
7. Staubly EP, Bagley D. Attachment & implants refference manual 2002 Ed. San Mateo: Attachment 

International, Inc.; 2002. Pp. 1-8 
8. Sterngold. How to select partial denture attachment 2004. Available at: http://www.sterngold.com; 2013 
9. Pissiotis Argiris L, X Konstantinos, Michalakis An esthetic and hygienic approach to the use of intracoronal 

attachments as interlocks in fixed prosthodontics. J Prosthet Dent. 1998; Vol. 79; pp. 347–349. 
10. Preiskel, HW. Precision Attachment in Dentistry. 2nd Ed. St.Louis: The C.V. Mosby Co.; 1973. Pp.41-111 

http://www.sterngold.com/


Haifa N. Rosyidah, et al: Diagnosis of temporomandibular joint disorders in wind instrument players 42 
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Department of Prosthodontics 
Faculty of Dentistry, Universitas Padjadjaran  
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ABSTRACT 
Introduction: Playing certain kinds of musical instruments may cause disturbances around the oral cavity. Blowing 

activity in wind players involves contractions of the muscles around the mouth. Continuous or repetitive muscle 
contraction can cause muscle fatigue that triggers the onset of symptoms of temporomandibular joint disorders 
(TMD). The aim of this study was to determine the description of diagnosis of TMD in wind players. Method: The 
research was conducted to 30 brass instrument players at Gema Wibawa Mukti Marching Band Community (22 
boys, 8 girls) aged 13-27 who had been actively playing wind instruments in the last 6 months. The research method 
used was descriptive. Examination and diagnosis were based on physical examination category and the algorithm 
of DC-TMD Axis I revision of 2014. Results: The results showed that for 30 samples of wind players, the number of 
diagnose of Group Ie (arthralgia) was 4 players, Group IIa (disc displacement with reduction) was 8 players, and 
Group III (degenerative joint disease) was 4 players. Conclusion: The conclusion of this study was 43.33% of wind 
players at Gema Wibawa Mukti MBC suffered from temporomandibular joint disorders, in which the highest diag-
nosis was disc displacement with reduction, followed by arthralgia and degenerative joint disease. 
Keywords: wind instrument, brass instruments, temporomandibular joint disorders, DC-TMD 

 
INTRODUCTION 

Playing musical instrument was a hobby for 
some people because it can give pleasure to the 
people who play it. Some people also make this 
activity as a profession. The habit of playing cer-
tain musical instrument for some people can cause 
problems later on.1 An instrument that can cause 
abnormalities around mouth cavity is a wind ins-
trument.2 

Wind instruments are musical instruments 
played by blowing. One of the basic techniques in 
playing this instrument is embouchure which is how 
to put the position of the lips and the teeth on the 
tool that is called the mouthpiece.1 This activity in-
volves contracting the muscles around the oral 
cavity. Muscle contraction as a consequential con-
tinuous/repetitive activity can be an initiating factor 
to trigger an onset of symptoms of temporoman-
dibular joint disorders (TMD).3 

One of the etiological factors of TMD is trauma. 
There are two types of trauma, macrotrauma and 
microtrauma. Macrotrauma is the force that driving 
directly to TMJ that can cause changes in the 
structure. Microtrauma is trauma caused by a small 
force that is continuously applied to the joint.4 Si-
milar happens to players of wind instruments, their 
muscle contractions consequential continuously 
can cause microtrauma which may cause disor-
ders of the TMJ. 

According to the research in Japan to 210 stu-
dents of junior high school following the music club, 
it is known that the prevalence of TMD in children 

who play wind instruments is greater than in child-
ren who not play; the prevalence is as much as 
34.8%.5 Other studies reveal that the players of 
wind instruments had a high incidence in disease 
progression of TMD, indicated by showing almost 
100% morbidity related to the parafunction habit 
and periauricular muscle pain found in male adults 
who actively play wind instruments.6 

TMD occurs in the masticatory system which 
is a very complex system, consisting’s of bones, 
muscles, ligaments, and teeth. The masticatory 
system in the body is useful for speech, chewing, 
and ingestion which involve jaw movement.4 Early 
diagnose is essential so that therapy and preven-
tion can be done as early as possible, so it does 
not interfere with the productivity of the wind ins-
trument performers. According to Yeo et al1, some 
efforts can be performed by the wind instrument 
players to overcome the disorders of the TMJ of 
them by doing physical therapy, relaxation of facial 
muscles, and reduce frequency of playing. Based 
on the description above, this study examines the 
diagnosis of TMD in wind instrument players. 

  
METHODS 

This type of research was a descriptive study 
with primary data collection on wind instrument 
players. The population of this study was player of 
the wind instrument in the Gema Wibawa Mukti 
MBC in Bandung. The research sample must meet 
the population criteria: (1) registered as a perma-
nent member of the MBC and actively playing wind 
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instruments in the last six months; (2) has never 
received treatment for TMD; (3) not experiencing 
symptoms similar to those of TMD; (4) not using 
fixed or removable orthodontic appliances; and 
(5) not having systemic disorders such as rheu-
matoid arthritis.7 

 
Procedure 

Research stages were as follows: (1) submit-
ting research permits and ethical clearance from 
Ethics Committee of Universitas Padjadjaran; (2) 
collecting samples of data that meet the population 
criteria; (3) explanation and distribution of the in-
formed consent form sheet; (3) completing a symp-

tom questionnaire by the study subjects, then a 
physical examination of the TMD based on DC-
TMD Axis I7; (4) physical examination includes 
confirmation of the location of pain and headache, 
incisal relationship, mouth opening pattern, verti-
cal opening range of the jaw, lateral and protru-
sive jaw motion, joint sound when opening and clo-

sing the mouth, joint sound during lateral and pro-

trusive motion, examination of pain in muscle and 
TMJ; (5) collection and analysis of the data results 
using DC-TMD Axis I algorithms.7 
 
RESULTS 

The study was conducted on 30 wind instru-
ment players in the Gema Wibawa Mukti MBC 
Bandung consisting of 22 males and 8 females 
with an average age of 18.37 years, 8 high brass 
players, 7 middle brass players, and 14 low brass 
players. The research results are presented in Ta-
bles 1 and 2. 

 
DISCUSSION 

Based on Table 1, the distribution of TMD in 
brass instrument players was 43.33%. TMJ pro-
blems were more common in brass players be-
cause of their protrusive jaw's movement on the 
process of forming embouchure.1 Mandibular pro-
trusive movement and constant pressure on the

 

Table 1 Distribution of diagnosis of TMD in wind instrument players 

Variable M F Total 

Suffer from TMD 11 2 13 
Not suffer from TMD 11 6 17 

Total  22 8 30 

Based on DC-TMD Axis I  

Grup Ia (myalgia) 0 
Grup Ib (local myalgia) 0 
Grup Ic (myofacial pain) 0 
Grup Id (reffered myofacial pain) 0 
Grup Ie (arthralgia) 4 
Grup If (headache associated with temporomandibular joint disorders) 0 
Grup IIa (disc displacement with reduction) 8 
Grup IIb (disc displacement with reduction with intermittent locking) 0 
Grup IIc (disc displacement without reduction with limited mouth opening) 0 
Grup IId (disc displacement without reduction without limited mouth opening) 0 
Grup III (degenerative joint disease) 4 

Total 16 

Based on the number of diagnoses of TMD and gender 

Number of diagnosis Male Female Total 

One 9 1 10 
Two 2 1 3 

Total 11 2 13 

Based on the type of music instrument Suffer of TMD Not suffer of TMD 

High brass 8 0 
Middle brass 2 6 
Low brass 3 11 

Total 13 17 

Based on duration of playing Suffer of TMD Not suffer of TMD 

6 month-1 year 5 10 
>1-2 year 4 4 
>2-3 year 0 2 
>3-4 year 2 1 
>4 year 2 0 

 Total 13 17 
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Table 2 Distribution of TMD examination 

Incisal relationship Average value/mm 

Horisontal overjet 1.9 
Vertical overbite 2.7 

Opening movement  

Opening movement free of pain 34.63 
maximum opening movement without assistant 45.30 
maximum opening movement with assistant 48.23 

Excursive movement  

Right lateral   5.68 
Left lateral 5.73 
Protrusive 4.39 

Mouth opening pattern n % 

Straight  23 76.67 
Corrected Deviation  7 23.33 
Not corrected Deviation  0 0 

Clicking sound Right (%) Left (%) 

Open mouth 5 (16.67) 3 (10) 
Closed mouth 3 (10) 2 (6.67) 

Muscle pain   

Temporalis 8 26.67 
Masseter 10 33.33 
Lateral pole 4 13.,33 
Around lateral pole 3 10 
Posterior mandibular 9 30 
Submandibular 0 0 
Lateral pterygoid 4 13.33 
Temporalis Tendon 2 6.67 

 
joints can be one of the factors causing TMD.8 Ac-
cording to research by Yasuda et al.5 prevalence 

of TMD in junior high school students who play 
wind instruments by 34.8%. These differences in 
numbers can occur because there are differences 
in the number of samples and the characteristics 
of the individuals examined. 

Various literatures suggested that playing with 
wind instruments was a factor of initiation, perpe-

tuation, and adverse effects of TMD.5,9
 There was 

no literature that explicitly stated that playing with 
a wind instrument directly causes TMD. 

Differences in the shape of teeth and faces in 
wind players can affect the appearance of TMD. In 
some people who already have an ideal shape, it 
is not difficult for them to be able to form such an 
embouchure, unlike what happens to players who 
do not have this form they have to perform addi-
tional compensatory motion in the form of mandi-
bular protrusive motion to be able to form a suit-
able embouchure formation.1 

Another factor that may affect the occurrence 
of TMD in wind player is emotional stress. Emo-
tional stress can lead to psychosocial problems 
which can lead to bruxism, muscular overuse and 
joint overload. Based on the results of interviews 
and objective examinations carried out during the 

study, at least 5 out of 30 (16.67 %) wind players 
were known to have parafunctional habits, such as 
clenching and grinding (bruxism). The existence of 
bruxism or clenching can cause microtrauma on 
the tissue involved (teeth, TMJ, or muscle) that can 
further cause TMD.4 

This study cannot conclude that the TMD that 
arises is purely the result of the habit of playing with 
a wind instrument. The many factors that can in-
fluence TMD cause difficulty in determining which 
factor is the most important. But among the fac-
tors are of course independent from each other 
to cause symptoms of TMD. 

Table 1 shows the distribution of TMD in wind 
instrument players consisting of arthralgia, disc 
displacement with reduction, and degenerative 
joint disease. The most diagnoses of this research 
is shifting the discus with a reduction of 26.67%, 
followed by arthralgia and degenerative joint di-
sease of 13.33%. According to Isberg10, the most 
common TMD is disc displacement, and in most 
cases disc dislocations occur in the anteromedial 
direction. The most common disc displacement is 
reduction of disc displacement.11 None of the wind 
instrument players were diagnosed with myalgia, 
local myalgia, myofacial pain, referred myofacial 
pain, headache associated with TMD, disc dis-
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placement with reduction with intermittent locking, 
disc displacement without reduction with limited 
mouth opening, and disc displacement without re-
duction without mouth opening limitations. 

Wind players who do not have adequate oro-
facial structures for embossment formation require 
compensatory movement of the mandible as well 
as muscles of the neck and head. The compensa-
tory motion that occurs is the protrusive motion of 
the mandible. In protrusive movement, condyle 
and disc move forward without down eminence ar-
ticular (the bone surface is convex which is located 
on the anterior socket).12 

The muscles involved in the protrusive motion 
of the jaw are the medial pterygoid, lateral (inferior) 
pterygoid, and superficial masseter muscles.13 

When blowing, the mandible moves forward and 
the protrusive muscles of the jaw contract. Repeti-
tive muscle contraction can cause muscle tension, 
especially in the lateral pterygoid muscle which is 
the main muscle in protrusive motion, resulting in 
muscle hyperactivity. The superior and inferior la-
teral pterygoid muscles are directly attached to the 
articular disc and TMJ. In the long term, contract-
ion of the lateral pterygoid muscle can pull on the 
TMJ and articular disc, causing stretching of the 
retrodiscal tissue, resulting in a change of the 
disc position towards the condyle and articular 
eminence.11 

In conditions where there is an anterior dis-
placement of the disc, the process of condyles mo-

vement when opening the mouth is inhibited. In 
order to open the mouth wide, the condyle must 
pass through the back and center of the disc, pro-
ducing a clicking or popping sound. Upon closing 
the mouth, the condyle again slides out of the disc 
so that it is heard as another "click" or "pop" (reci-
procal clicking). This condition is called reduction 
of disc displacement.4,14 

In the later stages of disc displacement, the 
condyles can no longer pass through the disk, the 
condyles are behind the disk all the time, the click-
ing sounds disappear but the mouth opening be-
comes limited. This is the stage that most often 
causes symptoms. This condition causes the jaw 
to lock, so the patient cannot open his mouth wide. 
This condition it is referred to as disc displacement 
without reduction.4,14 

At the time of disc moving forward, retrodiscal 
tissue experiencing stretching (elongation) and 
was piched between two bones (condyles and tem-

poral). This can cause pain because the retrodis-
cal tissue directly adjacent to the posterior part of 
the disc is completely supplied by blood vessels  

and there are many nerve endings.12 
The largest number of distribution of diagnoses 

is of two diagnoses. No wind player has more than 
two diagnoses of TMD. The number of types of dis-

orders suffered depends on the condition of each 
individual. In this case in the wind player, the shape 
of the teeth and face can affect the type of distur-
bance that arises. In addition, everyone has diffe-
rent adaptability. In two different people, when the 
same force is applied to a certain structure, it can 
cause different responses. It may or may not cause 
interference. 

Distribution of TMD occurred in the instrument 
player brass types of high brass (trumpet). Wind 
instruments classified as high brass are smaller in 
size compared to middle and low brass, but the re-
sulting tone is higher, requiring more mouth effort. 
This difference indicates that the higher the result-
ing tone, the greater the force required to blow. This 
was in line with the Gotouda et al,12 which stated 
that the activity of the mastication muscles in-
volved when playing high tone is much greater than 
the activity of muscle contraction when tuning tone. 

According to Yasuda et al,5 in his study of 82 
brass instrument players, the prevalence of TMD 

in wind player with small mouthpiece size was 
31% and in wind player with large mouthpiece size 
was 12.5%. Small mouthpiece sizes are available 
in high brass (trumpet) types. Large mouthpiece 
sizes such as tuba, trombone, baritone are clas-
sified into the low brass group. The activity of the 
masseter, trapezius and sternocleidomastoid mus-

cles in the small mouthpiece is greater than that 
of the muscle contraction when playing with a large 
mouthpiece.5 

Total patients with TMJ are mostly found in the 
group of brass players who've been playing for 6 
months-1 year. There were no disturbances in the 
blown players who had played for more than 2 
years-3 years. 
From the results of the incisal relationship exam-
ination, it is known that the mean value of overjet 
was 1.9 mm and overbite was 2.7 mm. The ave-
rage overjet in wind players are slightly below the 
normal 2-3 mm overjet value.15 When blowing on 
a brass instrument, the mouthpiece is placed on 
the lips extra orally so that there is pressure on the 
lips. According to Yeo et al,1 the average value of 
the force exerted by brass players was 500 g. This 
figure was much greater than the optimal force re-
quired for tooth movement with orthodontics which 
is in the range of 35-60 g, so that this force has the 
potential to cause malocclusion if removed conti-
nuously and over a long period of time. The ave-
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rage overbite for wind players were still in the nor-
mal range of 2-4 mm.16 

From the results of examining the mouth open-

ing pattern (Table 2) it was found that 76.67% of 
the wind players had a straight mouth opening pat-
tern. Mandibular deviation when opening the mouth 
is directly related to impaired TMJ function. Os-
teoarthritis, dislocation of the disc anteriorly, and 
unilateral muscle spasm can cause mandibular 
deviation to the affected side. 

Based on the results of the opening move-
ment of the jaw obtained (Table 2) an average 
range of the maximum incisal opening in wind play-

er were 40-50 mm. Closed locked occurs when 
the incisal opening ranges in the range of 25-30 
mm.4 In this study, none of the blow players had 
an incisal opening span of less than 41 mm. 

Based on the examination of the jaw excur-
sive movement (Table 2), the mean value of right 
lateral excursive movement was 5.68 mm and left 
lateral was 5.73 mm, and protrusive was 4.39 mm. 
These values were below the normal range for la-
teral movement of the jaw, which was 7 mm and 
protrusive was 6 mm.14

 Limitation of jaw excursive 
movement (lateral and protrusive) can occur in 
the condition of the disc displacement or fracture 
of unilateral subcondylaris.4 This was related to the 
finding of 26.67% of wind players who experienced 
disc displacement with reduction in this study. 

Based on the results of the joint sound exam-
ination, the clicking sound of the wind players when 
opening the mouth was 16.67% on the right side 
of the joint and 10% on the left side of the joint. 
According to Pampel et al,6 sound clicking on wind 
players when opening the mouth by 13.5% on the 
right side of the joint, and 24.3% on the left. This 
differences occurred due to differences in sample 
size and sample categories, in Pampel et al,6 apart 
from involving brass instrument players, it also in-

volved woodwind instrument players. This study 
found that the sound of clicking when opening the 
mouth was 20% and when closing the mouth was 
10%. This is in line with the research of Pampel et 
al,6 which revealed that the clicking sound of wind 
musicians was found more when opening than 
when closing the mouth. 

Based on the results of the examination of 
temporomandibular muscle and joint pain, the lo-
cation of pain most experienced by brass instru-
ment players was masseter muscle area (33.33%). 
According to Gotouda et al,12

 with electromyogram 
(EMG), the muscle activity level of the masseter 
when playing with the wind instruments is slightly 
greater than during rest. Maximum voluntary con-
traction of the masseter muscle brass instrument 
players with the little size of the mouthpiece was 
greater compared with musicians who do not play 
wind instruments.5 In some of brass instrument 
players need protrusive movement of mandible as 
compensation movement in the formation of em-
bouchure. The masseter is one of the muscles in-
volved in the protrusive movement of the man-
dible.13 

There was no joint locking during the exam-

ination. Joints/jaw locking is a common sign found 
in patients with TMD, namely disc displacement 
without reduction. This is evidenced by the results 
of the diagnosis obtained on wind instrument play-

ers, that none of the wind instrument players suf-
fer from joint displacement without reduction. 

Based on the research conducted, it can be 
concluded that almost half of the wind instrument 
players in Gema Wibawa Mukti MBC suffered 
from TMD. Based on DC-TMD Axis I, it was found 
that the most common diagnosis of joint disor-
ders was disc displacement with reduction, fol-
lowed by arthralgia and degenerative joint disea-
ses.
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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 
bearing area avalaible is minimum. One of the techniques to 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. It is in 
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 artificial 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. 
Keyword: fully edentulous, highly resorbed ridge, neutral zone, complete denture 
 

INTRODUCTION 
Achieving good retention and stability in com-

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-
ficult to achieve, difficulties will also encountered in 
tooth arrangement phase where the ridges is 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 
which will decrease the retention and stabilization 
of our prosthesis. One of the techniques that can 
overcome difficulties in highly resorbed case is the 
neutral zone technique. Neutral zone (NZ) is the 
potential space between the lip and cheek on one 

side and the tongue on the other where the forces 
between the tongue and cheeks or lips are equal.1-3 

Orofacial and tongue muscles play an import-
ant role in retaining and stabilizing complete dent-
ures. This is accomplished by arrangement of the 
artificial teeth to occupy a NZ in the mouth so the 
teeth will occupy a space determined by the func-
tional balance of the orofacial and tongue muscu-
lature.2,4 

Despite the growing trend of implant treatment 
and its proposal as the standard of care for the 
edentulous population, conventional complete den-

ture (CD) therapy remains a substantial and a 

more affordable treatment option for the majority 
of elderly edentulous patient, especially those with 

low social economic status. Although conventional 

dentures have been an effective treatment option 
for some patients, they are unsuccessful for others 
because of poor 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.5 

Neutral zone is especially useful in extreme 
geriatric and highly resorbed ridge cases where 
implant-supported dentures cannot be performed. 
Dental implants may provide stable mandibular 
CD for the atrophic mandible; however, there may 
be situations when it is not possible to provide im-
plants on the grounds of medical, surgical or costs 
factors. The NZ technique is an alternative ap-
proach for these complex cases. The technique is 
not new but is one that is valuable yet not often 
practised.6 

The concept of a NZ in the context of a keen 
understanding of patterns of alveolar ridge resorp-

tion enables the dentist to 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 establish correct NZ for the arch form.2 

This case report describes an extreme geri-
atric patient with highly resorbed ridge. So, the aim 
of this case is to rehabilitate fully edentulous jaw 
with NZ technique to improve the function of chew-

ing, aesthetic and to maintain patient's oral health. 
 
CASE 

An 89-year-old female visited to Airlangga den-

tal hospital to make a CD, patient directly came to  
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prosthodontic department. Patient’s last visit to 
dentist was 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 her smile into a new smile with proper aes-
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. Mandibula in anterior is considered Class 
VI depressed ridge form, with some basalar loss 
evident, and in both posterior sides are considered 
Class V flat ridge form, which is inadequate in 
height and width (Fig 1).7 

Figure 2A Determinating OVD; B Articulator mounting 

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

Then, an initial impression using fabricated 
stock tray with impression material (GC, Aroma Fi-
ne Plus, Japan) was taken to obtain the anatomical 
model of the patient. This cast would be made for 
patients individual tray. After initial impression the 
OVD was determined using centric tray (Ivoclar 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 
between the patient's upper 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-
cisal edge position, occlusal plane, occlusal verti-
cal dimension and midline. Bite registration was 
performed at correct vertical dimension (Fig.3) 

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) on the 
edge of individual tray to get the 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-
ed upper 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). 

     

Figure 1A, B, C Intra oral view and D panoramic radiograph examination 

 

C A B D 

A B 
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Fig 5A Rope wax sealing, B boxing processing, C im-
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 with boxing proces-

sing and then mount the cast model on articulator. 

Figure 6A Modeling plastic impression compound oc-
clusal rim immersed in 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. 
 

A modeling plastic impression compound oc-
clusal rim (Hoffman’s, Abdruckmasse Rot, Germa-

ny) should be fabricated prior to the record ap-
pointment to accomplish the procedure in a timely 
manner. The mandibular record base with the mo-

deling plastic impression compound occlusal rim 
is immersed in a warm water bath set at a tempe-
rature of 140°F (Figure 6A). Once the modeling 
plastic impression compound is uniformly soften-
ed and removed from the water bath and quickly 
placed in the patient’s mouth. A maxillary record 
base is not used 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 patient was given a cup of warm water and 
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 plastic impression compound was molded 

through the action of muscles. This action resulted 
in muscles of the cheeks and lips functioning in-
ward and muscles of the tongue expand-ing out-
ward thereby forming the NZ registration. 

When the modeling plastic impression com-
pound has been hardened, 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 cast and indexed lingual and facial index are 
developed around the NZ record using putty (Hera-

eus Kulzer, Variotime, Easy Putty, Germany). This 
index was used for potensial teeth space and 
guidance in teeth setting. With this has, hardened 
zone was recorded and tooth can set exactly in 
the NZ (Fig.6C &6D). 

Figure 7A Set the artificial teeth, B wax denture try in 
C Festooning; D Denture try in 

 

Shade guide (Ivoclar Vivadent, AD shade guide, 
Liechtenstein) was used to match artificial teeth 
shades. Then the teeth (Union Dental, OrtoLux top, 
Spain) were set up in the desired occlusal scheme, 
asssuring proper form and function. During the 
setting up of the 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 arrangement for maxillary anterior teeth may 
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be based on the age, sex, and personality of the 
patient. After finishing the setting of the artificial 
teeth, countinue with wax denture try in, it for eva-
luate accuracy of mounting, occlusal vertical di-
mension, esthetics and phonetics. Perform modi-
fications as necessary. 

If the wax denture try-in stage has no problem, 
the festooning stage was proceeded; carving the 
denture base to simulate the contour of natural tis-
sues that are being replaced by the denture, after 
festooning send to laboratory or flasking. Denture 
was processed by laboratory with heat-cure acrylic 
resin, but during processing wax to acrylic, cer-
tain dimensional changes occurred. To fix this kind 
of problem, remount the model and denture to 
articulator and 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 specific areas to be grounded 
to attain a mechanically balanced occlusion. 

Following selective grinding, the denture must 
be polished and smoothed with polishing mops 
and paste to create a natural-looking luster before 
insertion. After polishing and inserting the denture, 
the patient was told 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 of the new 
set of denture. 

 

    

Figure 9 Intra oral view after inserted with CD 
 

DISCUSSION 
The success of a 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  

B 

C D 

A 



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

edentulous ridges that are 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 
prosthesis due to increasing inter-arch space re-
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 situation8. 

The mandibular denture commonly presents 
the most difficulties with pain and looseness being 
the most common complaint. This is because the 
mandible atrophies at a greater rate than the max-
illa and has less residual ridge for retention and 
support. The NZ is an alternative technique for the 
construction of lower CDs on highly atrophic ridge. 
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 
construct a denture in muscle balance, as muscu-
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.6 

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, 

who indicated that the denture’s polished surface 
should be contoured so that it approximates the 
moveable muscles of the lips, 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.9  

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 for registering the NZ is using modeling plas-
tic impression compound. The thermoplastic plas-

tic impression compound allow to mold through 
the action of muscles and forming the NZ regis-
tration. The NZ record helps establishing the 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 
of the mandibular posterior teeth. The information 
carried by the NZ record should be maintained by 
developing an index, which subsequently serves 
as a guide for developing the wax trial denture.9 

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 affect the pronunciation of some pho-

nemes. Because the NZ represents the most phy-
siological position, it allowed the participants to 
adapt faster and 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 equilibrium and the harmonious relationship 
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 
of food. Wright reported that the tongue, teeth, and 
medial roll of the buccinator muscle are the main 
structures of importance for mastication. The pre-
molar buccal surface forms a point of fixation for 
the medial roll of the buccinator. This helps to keep 
food and saliva inside the mouth during mastica-
tion and provides the buccinator with sufficient le-
verage so that, with the aid of the tongue, it cre-
ates a peristaltic movement essential to mastica-
tion. The second premolar assists in food masti-
cation while the first molar initiates mastication. 
He concluded that a harmonious relationship bet-
ween these 3 structures is essential for receiving 
and the subsequent mastication 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.5,11  

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 
and grinding the food rather than partly masticat-
ing and stabilizing the denture.5 Generally, patient 
is more satisfied with CD made with NZ technique. 
However, satisfaction with dental prostheses is 
multifactorial involving technical, patient-dentist 

interactions and patient-related variables, such 
as age, sex, educational level, patient adaptabili-
ty, and period of denture use.5 

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

Cystalline metamphetamine or often called "shabu shabu" is a type of amphetamine which is the most often abused 
in Indonesia. Cinical symptoms of temporomandibular disorder (TMD) were found in 84.2% of 152 among amphe-
tamine users. This case analysis aims to evaluate the treatment of TMD of muscular origin, with myofacial pain 
diagnosis. The chosen treatments are maximizing etiology-related education and supportive care that aims to reduce 
muscle mastication activities such as physical self-regulation, assisted muscle stretching, warm compresses, and 
administration of analgesics to reduce pain that patients often experience.  
Keywords: temporomandibular disorder, metamphetamine, muscle 

 

INTRODUCTION 
Temporomandibular disorder (TMD) is a com-

bination of joint and muscle dysfunction in the cra-
nio-orofacial region, with clinical characteristics 
such as joints with or without muscle pain, sounds 
in the temporomandibular joints (TMJ), and limited 

motion of the mandibular jaw.1 The etiology of TMD 
is multifactorial and complex, such as disharmony 
of occlusion, parafunction, trauma, deep pain input 
and stress. Activities that increase and give con-
tinuous pressure on the TMJ and masticatory 

muscles can cause TMD. Drug users are prone to 
this condition so that they have a higher preva-
lence of TMD than nonusers2  

Cystalline metamphetamine or often called 
"shabu shabu" is a type of amphetamine which is 
the most often abused in Indonesia, other than 3,4-

methylenedioxymethamphetamine (MDMA) or 

ecstasy.Based on Indonesian national data,2.18% 
of the population aged 10-59 years are narcotics 
users. It is estimated that there were 1.2 million 
individual users of cystalline methamphetamine 

and 950,000 individuals using ecstasy during 
2014 in Indonesia.3 

Cystalline metamphetamine can be consumed 
by the way of per oral, intranasal, inhaled, or inject-
ed. The direct effect of using metamphetamine is 
increasing energy, a sense of euphoria; increasing 
attention and alertness; being more talkative; in-
creasing heart rate, respiration and body tempe-
rature; decreasing appetite; tooth clenching and 
grinding; nausea, vomiting, dry mouth, nervous-
ness, anxiety, and paranoia.4 

Oral health is one of the most common pro-
blems (41.3%) among methamphetamine users.5 
Based on research conducted by Paramitha et al 
2019, TMD was found in 84.2% of 152 ampheta-

mine users in Indonesia with range of age 18-45 
years. Clinical symptoms that founded among the 
users were clicking joints sound (74.2%), tooth 
wear (72.4%), bad habits such as biting foreign 
objects, nails, lips, grinding and clenching (60.5%), 
and bruxism (56.6%). It was also found that there 
was a significant relationship between duration 
of use, jaw play, chewing gum habit, and clenching 
during the day among narcotics users.5 

'Met mouth' is the term used for the clinical 
characteristic of the oral cavity that is often seen 
among metamphetamine users, such as caries le-

sions, xerostomia, widespread attrition, and tris-
mus.7 Shetty et al evaluated that 301 adult users 
of metamphetamine had lost one or more teeth 
(60%), tooth erosion (22.3%), carious lesions 
(30.9%), complaints in the TMJ (8%), and oral mu-

cosal lesions (4.3%).8 In addition, Rommel et al 
found that metamphetamine users also experi-
enced xerostomia (72%) and jaw clenching (68%), 
and pain around the TMJ (47%).6 When consuming 
metamphetamine the endocrine glands will rele-
ase chemicals such as serotonin, dopamine, and 
norepinephrine which cause episodes of jaw 
clenching. These chemicals cause muscle spasm 
so that the user will clench his teeth unconsciously. 
This clenching results in pain to the jaw joint, ca-
ries, pain in the tongue and lesions of the cheek 
mucosa.7 

Shetty et al also compared the dental and oral 
health conditions of metamphetamine users both 
by intravenous, intranasal and smoking. Where 
the results showed that intravenous use of metam-

phetamine has a higher risk of having oral and 
dental disease compared to intranasal or cigaret-
te use.8 Research by Robbins states that intranasal 
metamphetamine use increases the risk of tooth 
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wear on maxillary anterior teeth, compared to in-
travenous metamphetamine users or cigarettes.9 

Shetty et al also compared the dental and oral 
health conditions of metamphetamine users both 
by intravenous, intranasal and smoking. Where the 
results showed that intravenous use of metamphe-

tamine has a higher risk of having oral and dental 
disease compared to intranasal or cigarette use.8 
Research by Robbins states that intranasal me-
tamphetamine use increases the risk of tooth wear 
on maxillary anterior teeth, compared to intrave-
nous metamphetamine users or cigarettes.9 

This case analysis aims to evaluate the treat-
ment of TMD of muscular origin, with myofacial pain 
diagnosis with maximizing etiology-related educat-
ion and supportive care that aims to reduce muscle 
mastication activities such as physical self-regula-
tion, assisted muscle stretching, warm compres-
ses, and administration of analgesics to reduce 

pain that patients often experience. 
 

CASE  
A 37-year-old male patient came to RSKGM 

UI and complained the discomfort he had suffered 
since 1 year ago. The patient is difficult to open the 
mouth wide, hears the ringing in the ears, feels the 
discomfort in the temples, cheeks, in front of the 
ears and when trying to open the mouth wide, the 
right neck area feels tense and uncomfortable 
which causes headache. 

The patient was a former drug addict since 5 
years ago, but has not consumed it as of August 
2019. When consuming narcotics, the patient will 
unconsciously bring his upper and lower teeth to-
gether. Patients often feel discomfort in the area of 
the temples, cheeks, in front of the ears. In addition, 
patients often experience headaches that cause 
vertigo since May 2019, which then undergo phy-
siotherapy treatment. The patient said that after 
physiotherapy (TENS), the vertigo got better but 
until now he still experiences ringing in his ears and 
difficulty opening his mouth wide. 

 
Extra oral examination 

Facial shape is oval. Convex profile, pupils are 
not level, and nose is symmetrical. Exhalation 

through the nose is smoothly. Upper lip normal 
is thin, symmetrical, short. Lower lip is normal, 
thick, symmetrical. All lymph nodes are painless 
and cannot be felt. The jaw joint sounds when 
opening the mouth and painful. Mouth opening 
does not deviate. 

 
Intra oral examination 

Oral hygiene is moderate. Abfraction of the 
maxillary anterior tooth 13-23. There's calculus 
and stain. Radix teeth 33 and 34. Tongue is normal 
in size, wright class I position, normal mobility. 
High gag reflex. Healthy oral mucosa. Occlusion 
is stable. Overlapping 5 mm and a bite distance of 
4 mm. There are no open bites and cross bites. 
Orthognathic jaw relationships. Premature articu-
lation and contacts cannot be checked. Moderate 
occlusal wear. No slide in centric. There are bad 
habits such as often bringing the upper and lower 
teeth together during the day, especially when 
working, and chewing on one side. 

 
Clinical examination 

The left and right joint is painful during palpa-
tion. Joint sound (+) when opening the mouth on 
the left and right. No crepitus. Joint movement is 
limited. There are no subluxations or locks. Palpa-
tion is on the right and left temporal muscle (+). 
Palpation is on right and left Masetter (+). Palpa-
tion is on the right and left of lateral pterygoid mus-
cle (+). Palpation is on the tongue (-). Open a max-
imum of 30 mm with pain (+), accompanied by pain 
and stiffness in the right sternocleidomastoid mus-

cle which causes a headache. Maximum 1 mm 
right and left lateral is accompanied by pain (+). 
Cannot perform protrusive motion. Overlapping 
5 mm and a bite distance of 4 mm. There are no 
open or cross bites. There is no deviation during 
mouth opening and closing. 
 
The indexes 

According to the Helkimo Index, it is classified 
as Ai1 which is mild symtoms like clicking sound, 
catching and weary sensation on joint. Clinical 
Dysfunction Index classified him as Di3 which se-
vere disfunction. Occlusal Dysfunction Index clas-

 
 

 
 
 

 
 

Figure 1 Intraoral views 
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sified the patient as Oi1 which is moderate dis-
function, while acoording the ID-TMD, score > 3, 

total score 12. 
 
Bad habit questioner 

Patient often does certain bad habit such as, 
chewing gums, sleep on one side, jaw play, breath-

ing through his mouth, snoring while sleeping, 
clenching at day and night, and grinding. This bad 
habit answered with score “2”.  

Other habits such as bite on one side of the 
mouth, and feel sleepy during the day is answered 
with score “1” which means it is rarely be done 
by the patient. The total score of bad habit quest-
ioner is 16. 
 
Emotional stress questioner 

Patient often feels sad, weak and imbalanced, 
excessive worry, is lack of energy and deteriora-
ting nervous, confused, depressed, mad, self-
worthless which answered the question with score 
2. Patient rarely blames himself, feels lonely and 
unattracted with anything else, feels not having 
future, feels like unable to control the important 
thing in life, feels emptiness, finds himself can’t 
overcome things, feels ill and guilty, and answered 
those question with score 1. The total score of 
emotional stress questioner are 24. 
 
Diagnostic criteria for TMD symptom quest-
ionnaire 

Patient ever had feel pain in jaw, temple, ear, 
and in front of ear in both sides since 2 years ago 
(since 2017). In the last 30 days, those pain felt 
come and go. Activity such as opening mouth, mo-
ving jar forward and to other side, clenching, grind-

ing, chewing gum, and yawning increase level of 
pain. In the last 30 days, patient felt headache on 
the temple area which began 2 years ago. Activities 
such as opening mouth, moving jar forward and to 
other side, clenching, grinding, chewing gum, and 
yawning increase level of headache. In the last 
30 days, patient had joint noises when using his 
jaw at left and right joint. Patient had no history of 
close and open lock. 

 
Diagnostic criteria for TMD examination form 

In the last 30 days, patient felt pain on right 
and left temporalis, TMJ, and master muscle. Pa-
tient also felt pain headache on the right and left 
temporal. Patient overbite 4 mm dan overjet 5 mm. 
Pain free mouth was opening 23 mm. Maximum 
unassisted mouth opening 30 mm with pain on 

right side of temporalis, TMJ, masseter, other 

mastication muscle, and non-mastication muscle; 
also felt familiar pain on right side of temporalis, 
TMJ, masseter, other mastication muscle, and 
non-mastication muscle with familiar headache. 
Maximum assisted was opening 30 mm with pain 
on left side of temporalis, TMJ, and masseter; also 
felt familiar pain on right side of temporalis, TMJ, 
and masseter with familiar headache. Right lateral 
jaw movement was 1 mm; Left lateral jaw move-
ment was 1 mm; and cannot do protrusion motion. 

Clicking during open movement was noticed 
by examiner and patient on both sides of TMJ with 
no paint and no familiar pain. There was no click-
ing during close movement, and no crepitus. Also 
there was no TMJ noises during lateral and pro-
trusive movement. There was no history of joint 
locking. 

Patient felt pain, familiar pain with familiar 
headache during muscle palpation, on both sides 
temporalis middle, masseter origin, masseter bo-
dy. Patient felt familiar pain with no referred pain on 
both side lateral pole and around lateral pole of 
TMJ. Other familiar pain was felt on lateral ptery-
goid area, and temporalis tendon on both side.  

 
Radiograph examination 

Interpretation of the panoramic is radix teeth 33 
dan 34 with periapical radiolucency. Radiopacity 
with well define border is at mesial root teeth 37. 

Figure 2 Panoramic image 
 

Intepretation of transcranial right joint exami-
nation are 1) open position shows grade 1 which 
means limited mobility of the condyles; 2) rilex po-
sition - the condyle is in the inferior posteriorly from 
articular eminence, most of the condyle is in qua-
drant 3 dan 4; 3) bite position - the condyle is in the 
inferior posteriorly from articular eminence, most 
of the condyle is in quadrant 3 dan 4. 

 
 
 
 
 
 

Figure 3 Transcranial image of right joint 
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Table 1 Temporomandibular disorder and muscle diagnosis 

 Left Right 

Diagnosis   

TMJ 
 Disc displacement with reduction 

 Arthralgya 

 Disc displacement with reduction 

 Arthralgya 

MUSCLE  Myofacial pain  Myofacial pain 

Differential Diagnosis   

MUSCLE  Local myalgia  Local myalgia 

 
Interpretation of transcranial left joint exami-

nation are 1) open position shows grade 1, which 
means limited mobility of the condyles; 2) rilex po-
sition - the condyle is in the inferior anteriorly from 
articular eminence, most of the condyle is in qua-
drant 3 dan 4; 3) bite position - the condyle is in the 
inferior anteriorly from articular eminence, most 
of the condyle is in quadrant 3 dan 4. 

 
 
 
 
 
 

Figure 4 Transcranial image of left joint 
 

Summary of subjective and objective findings 

The summary of TMJ are the left and right 
joints are painful during palpation, clicking during 
opening on both joints.  
Muscles are palpated on the right and left temporal 
muscle (+). Palpation on right and left masseter 
(+). Palpation on the right and left of lateral ptery-
goid muscle (+). Palpation on the right sternoclei-
domastoid (+). 
Jaw movement are maximum mouth opening is 30 
with pain, maximum mouth opening is 23 without 
pain. 
There are parafunctions, including the chewing on 
one side, clench while working or in an emotional 
stress. 
Psychosocial state is in an emotional stress. 
 
Diagnose and differential diagnose  

Based on DC/TMD: decision tree, pain-retalt-
ed TMD and headache, the diagnosis of muscle is 
myofacial pain with spreading, and the diagnosis 
of TMJ is arthralgia with headache attributed to 
TMD. 

Based on DC/TMD: decision tree, intra-arti-
cular join disorder. We need to investigate other 
diagnosis for both intra-articular joint disorders 
and degenerative joint disorder. 
Diagnoses of this case is showed in Table 1. 

MANAGEMENT 
After decide the treatment plan, the dentists 

gave some education including side effect of me-
tamphetamine abused, total rehabilitation related 
to drug addiction, management of oral hygiene, 
soft diet, and management of bad habit; clench-
ing, jaw play, chewing and sleeping on one side. 

The action as supportive treatments to elimi-
nate the limited mouth opening are physical self-
regulation, assisted muscle stretching, moist heat, 
analgesic, paracetamol for 10 days, and trans-
cutaneous electrical nerve simulations (TENS). 
 

Pre-prosthetic procedures  
The procedures including extraction radix 

teeth 33 and 34, and conservative treatment of 
anterior maxilla teeth. 
The pre-prosthetic procedure was performed one 
month after the patient followed the educational 
advice and supportive treatment. If there are im-
provements such as normal openings, no tinnitus, 
no clicking and no pain reported, then a pre-pros-
thetic treatment is performed without making sta-
bilisation appliance. If there is improvement in the 
form of mouth opening that has reached normal 
openings, but one of the complaints such as tinni-
tus, clicking, and pain is still reported by the patient, 
then the only pre-prosthetic treatment that is per-
formed is conservative treatment in the cervical 
area of the anterior teeth which is then followed by 
making stablising appliance. It is not recommend-
ed to perform the extraction if the patient still com-
plains of pain during functional movements. If there 
is no improvement, a stabilization appliance (SA) 
is made followed by a pre-prosthetic procedure. 

 
Stabilization appliance 

Stabilization appliance will be made at the 
maxilla, and used at night and during the day (be-
cause patients often complained of clenching du-
ring the day and cause pain). In addition, SA is also 
expected to be a therapy for the patient's tinnitus 
condition. First control appointment was perform-
ed 3 weeks after insertion. If there is an improve-
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ment stabilization appliance will only be used at 
night. If there is no improvement, it is necessary 
to re-evaluate the patient's bad habits. After SA 
treatment, denture is made for teeth 33 and 34. 
 
DISCUSSION  

Methamphetamine is a central nervous sys-
tem stimulant that became popular in the 1990s. 
Originally used as a nasal decongestant and bron-

chial inhaler, methamphetamine has the same 
effects as amphetamine such as increasing activi-
ty and speech, decreasing appetite, and stimula-
ting self-confidence. However, when compared 
with the use of the same dose of amphetamine, 
methamphetamine is a stronger stimulant, provi-
des a longer effect, and is more dangerous to the 
central nervous system. Methamphetamine works 
by changing the levels of neurotransmitters in the 
central nervous system, stimulates the endocrine 
glands to release chemicals such as serotonin, 
dopamine, and norepinephrine.9 

Serotonin is a neurotransmitter that stimula-
tes feelings of happiness. Users will feel euphoric 
and tend to talk more. Meanwhile, norepinephrine 
causes an increase in neuromuscular activity so 
that users will unknowingly bring their teeth toge-
ther or often called as a clenching episode. Con-
tinuous clenching can result painful jaw joint, ca-
ries, pain in the tongue and lesions on the cheek 
mucosa. However, there are many methamphe-
tamine users who do not experience clenching 
episodes, this is related to the dose and duration 
of use of this type of narcotic.7 

Meth mouth is a general term used to descri-
be the clinical characteristic of the teeth of metham-

phetamine users where the clinical picture is si-
milar to the rampant caries that occurs in children 
under five. The lesions were localized on all cer-
vical surfaces of the buccal and proximal anteri-
or teeth of both the maxilla and the mandible. Me-
tamphetamine users also often experience xeros-

tomia, periodontal disease, clenching and bruxism 
which contribute to tooth wear and caries. The in-

crease of caries lesion is exacerbated by poor oral 
hygiene and the habit of consuming high-carbo-
hydrate drinks. This occurs due to metampheta-
mine changing levels of other neurotransmitter in 
the central nervous system such as serotonin, 
acetylcholine and glutamate, which results in an 
increase of the need for ATP, hence to compen-
sate this user need more carbohydrate.6,10 

In this case the patient consumed metam-
phetamina intranasally and also there was abfra-
ction in all of his maxillary anterior teeth. Robbins 

et al. explained that there was a relationship bet-
ween intranasal metamphetamine and tooth wear 
on the maxillary anterior teeth. This is related to 
the circulatory anatomy system in which the blood 
vessels in the anterior maxillary teeth originate 
from the anterior superior alveolar branch of the 
infraorbital artery, which is a branch of the exter-
nal carotid artery that also circulates blood to the 
nasal mucosa. Vasoconstriction of blood vessels 
in these arteries is due to intranasal ingestion of 
metamphetamine can cause ischemia in maxillary 
anterior tooth bleeding. This can continuously 
weaken the tooth structure and cause tooth wear.9 

Winocur et al reported the high prevalence of 
TMD symptoms such as nocturnal clenching and 
diurnal clenching among metamphetamine users.2 
As we know that the patient has been using me-
tamphetamine for 5 years, and the anamnesis tells 
us that the patients often experience clenching 
episodes after taking metamphetamina. Other pa-

rafunctions such as such as chewing gum and 
chewing only on one side result in the hyperac-
tivity of the masticatory muscles. If this condition 
occurs continuously, it can be called as deep pain 
input so that it is one of the etiological factor of 
TMD. In addition, other etiologies that contribute 
is emotional stress experienced by patients, in 
which increasing emotional stress can affect the 
function of the hypothalamus, reticular system, and 
in particular the limbic system which plays an im-
portant role in the emotional state of an individu-
al. These centers influence muscle activity in many 
ways, one of them is via the efferent gamma path-
way. Stress affects the body by activating the hy-
pothalamus-pituitary-adrenal (HPA), which in turn 
prepares the body to respond (via the autonomic 
nervous system). HPA, via complex neural path-
ways, increases efferent gamma activity, which 
causes the muscle spindles to contract.11 

The diagnosis of TMD in this case is myofacial 
pain or also known as myofascial triggers point 
pain, characterized by hypersensitivity of muscle 
tissue with localized pain. In this case, the ster-
nocleidomastoid muscle trigger headache in the 
temporalis area. The etiology that causes myo-
facial pain in patients is the presence of deep 
pain input due to clenching, increased emotional 
stress and other bad habits such as jaw play, 
chewing gum, chewing and sleeping on one side. 
As a result, the patient is difficult to open the mouth 
wide, complains tinnitus and pain in the tempora-
lis, masseter muscles, the area around the TMJ, 
and the right side of the neck which then caused 
headaches. 
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Based on the DC/TMD diagnostic chart for 
intra-articular joint disorders starts on the SQ9 
chart where the patient does not have history of 

locking the jaw in the closed mouth position, then 
the chart continues on statements SQ8, E6, and 
E7 where the patient has a history of joint sounds 
i.e. clicking and clicking can be felt by the patient 
at clinical examination. The chart continues in 
statements E6 and E7 where clicking on the pa-
tient only occurs when opening the mouth and 
does not occur when clicking on eccentric move-
ments. It can be concluded that the diagnosis of 
joint disorders based on DC/TMD is absent, whe-
reas based on Okeson the diagnosis of joint disor-
ders is disc displacement with reduction. This dif-
ference in diagnosis is due to differences in click-

ing characteristics, where in DC/TMD single click-

ing must be found together with clicking during 
eccentric movements to get a diagnosis of disc 
displacement with reduction, and based on Oke-
son's characteristics, clicking on disc displace-
ment with reduction can be single or reciprocal 
clicking. 

Tinnitus can be described as a subjective 
sound in the ear or head without an external sound 
source, some patients may complain of hearing 
changes as a result of a protective co-contraction 
of the tensor tympani. When this muscle contracts, 
the eardrum flexes and tightens. The tympani ten-

sor, like the tensor palati, is innervated by the tri-
geminal nerve, so that the pain that occurs in the 
structures that are innervated by the trigeminal 
nerve can affect ear function and cause be a buz-
zing sensation.11

 Tullberg et al reported that diur-
nal bruxism and pain in the jaw may bassociated 
with fluctuations in tinnitus, vertigo, and hypera-
cusis, whereas the prevalence of tinnitus and ver-
tigo was more common in TMD patients than in 
controls who were healthy subjects.12 

In this case the treatment plan is to optimize 
education and supportive therapy, because the 
primary problem that occurs in this patient is a dis-
order of the mastication muscle. The education 
provided was to explain that the complaints he 
suffered were the result of disturbances in the mas-

tication muscles. One of the causes of muscle 
mastication disorders is the side effect of using 
metamphetamine for 5 years. Metamphetamine 
stimulates the nervous system to release a che-
mical that causes the muscles to contract invo-
luntarily. In addition, bad habits such as chewing 
and sleeping on one side, frequent chewing gum, 
clenching while working or being in an emotional 
state result in hyperactivity of the masticatory mus-

cles. The supportive therapy such as PSR and 
training to open and close the mouth slowly and 
warm compresses have been suggested. De-
creased blood flow to muscle tissue causes local 
myalgia, while warm compresses cause vasodi-
lation of muscle tissue which can reduce muscle 
stiffness and pain. In addition, TENS (transacuta-
neous electrical nerve stimulation) supportive the-

rapy can be done because this treatment has been 
carried out by the patient before and has proven to 
be effective in reducing patient complaints. TENS 
is used by utilizing electrical activities to reduce 
pain perception. If the electrical intensity is in-
creased, TENS can cause muscle relaxation. 

Education and supportive therapy will be car-
ried out for approximately 1 month after which a 
re-evaluation will be carried out. If there is no im-
provement, a stabilization appliance (SA) is made 
followed by a pre-prosthetic procedure. However, 
if there is an improvement in the form of mouth 
opening that has reached normal openings, no tin-

nitus, no clicking and no pain, then the treatment is 
continued with pre-prosthetic action without using 
stabilization appliance. If there is an improvement 
in the form of mouth opening that has reached 
normal openings, but tinnitus, clicking, or pain is 
still complained by the patient when opening the 
mouth, then a pre-prosthetic treatment is carried 
out in the form of filling in the maxillary anterior 
teeth which is then carried out making stabilization 
appliance. It is not recommended to perform the 
extraction if the patient still complains of pain du-
ring functional movements. 

Stabilization appliance is an appliance that 
can be used to treat muscle pain relief, the use of 
stabilization appliance has been shown to reduce 
parafunctional activities accompanied by emo-
tional stress. Patients with a diagnosis of myofa-
scial pain can be treated with stabilization applia-
nce which will help minimize pressure that can da-
mage muscle tissue so that the healing process 
can occur.11

 In addition, the stabilization appliance 
is also expected to reduce other complaints of pa-
tients such as tinnitus, where the stabilization ap-
pliance plays a role in reducing the hyperactivity 
of the masticatory muscles around the tensor tym-
pani and tensor veli palatine.12 

It was concluded that the side effects of using 
methamphetamine that occurred in this case were 
clenching and meth mouth, which are the etiology 

of myofascial pain. In addition, other etiologies that 
contribute to this case are the existence of other 
bad habits such as chewing and sleeping on one 
side, frequent chewing gum, clenching while work-
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ing or when the patient is in an emotional state, 
and emotional stress that is being experienced. 
The chosen treatments are maximizing etiology-
related education and supportive care that aim to 
reduce muscle mastication activities such as phy-
sical self-regulation, assisted muscle stretching, 

warm compresses, and administration of analge-

sics to reduce pain that patients often experience. 

Definitive treatment by making stabilization appli-
ance will be carried out if after 1 month of educa-
tion and supportive care does patient complaints 
do not reduce, or if there has been improvement 
but one of the complaints such as tinnitus, click-
ing, or pain is still complained. 
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ABSTRACT 
The vertical dimension is one of the important aspects that affect facial appearance, because it is related in facial 
height ratio. The vertical occlusal dimension is the height of the lower face measured from two points (infra-nasal 
and gnation points) when the maxillary and mandibular teeth were occlusion in the maximum intercuspal position. 
In complex cases, tooth wear can result in a decrease in facial height because the predominant wear on the anterior 
teeth encourages downward movement of the condyles when the intercuspal is maximum so that the vertical di-
mension decreases. In addition, factors that cause a decrease in the vertical dimension are loss of posterior teeth 
accompanied by skeletal disharmony or accompanied by tooth abrasion and migration. The purpose of this paper 
is to explain how to restore the decreased occlusal vertical dimensions. Things that need to be considered are di-
vided into two, extraorally and intraorally. Extraoral considerations are in the form of a large reduction in OVD, fa-
cial esthetics and conditions of the temporomandibular joint. The parameters considered intraoral were the remain-
ing tooth structure and occlusion. It was concluded that tooth wear due to functional and parafunctional activities 
can result in dimensional changes in facial morphology as well as a decrease in the occlusal vertical dimension. 
Correct OVD rehabilitation is an important factor in the success of rehabilitation treatment.  
Keyword: occlusal vertical dimension, tooth wear, occlusal vertical dimension rehabilitation 
 

INTRODUCTION 

The vertical dimension (VD) is defined as the 
distance between two selected anatomical land-
marks, usually one on the tip of the nose and the 
other upon the chin.1 The VD is one of the import-
ant aspects that affect facial appearance, because 
it is related to facial height ratio. The occlusal ver-
tical dimension (OVD) is the vertical dimension 
measured when mandibular teeth are occluded 
with the maxillary teeth.2 

Loss of tooth structure due to functional acti-
vities or tooth wear is a physiological process that 
will occur over time. Attrition, abrasion, erosion 
and parafunctional habits that occurs excessively 
will damage the occlusal surface.3,4

 Basically, mas-

tication system will adapt to tooth wear due to 
functional activity through the dentoalveolar com-
pensatory mechanism, which is the formation of 
eruptive pressure that encourages vertical move-
ment of the teeth and alveolar until it reaches a 
resistance equal to the eruptive pressure.5,6 

This vertical movement will trigger a constant 
change in muscle contraction and affect the tem-
poromandibular joint (TMJ), rotational movement 
of the condyles from the horizontal axis to the 
maximum intercuspal position decrease OVD.6 
The decreasing of OVD affect facial appereance 
due to shortened  height in the lower third of the 
face, lip intrusion, decreased nasolabial angle 
and also phonetic  and mastication dysfunction.3 

The determination of the treatment plan is 
strongly influenced by an understanding of the phy-

siology and biomechanics of the vertical dimen-
sion. Lack of understanding can lead to iatrogenic 
damage to the teeth as well as undiagnosed TMD.6 

In decreased VD cases involving excessive loss 

of tooth structure and massively affect teeth in the 

arch, it is necessary to consider restoring the OVD 
by adding it because it can create space for fixed 

restorative, improve anterior tooth relations, res-
tore physiological VD as well as minimize invasive 

procedures such as crown lengthening surgery.5 
The purpose of this paper is to find out how to 

restore the decreased OVD and consideration in 
determining the treatment plan. 

 
LITERATURE REVIEW  
The Glossary of Prosthodontic Terms defines 
the vertical dimension as distance between the 
two anatomical marks, one point on the upper 
half facial height and the other one in the lower 
half facial part. The first anatomical landmark is 
located on the tip of the nose and the other upon 
the chin, where one of the points is on movable 
tissue and the other is on fixed  tissue.1 

The OVD is the height of the lower face mea-
sured from two points (infra-nasal and gnation 
points) when the maxillary and mandibular teeth 
are occluded in the maximum intercuspal position. 
Threst vertical dimension (RVD) is the VD mea-
sured when the mandible is in a rest position. The 
interoclusal distance when the maxilla and man-
dible in rest position or the difference between 
RVD and OVD is called free way space (FWS).7 
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Figure 1A Schematic of the OVD, RVD and FWS; B 

Schematic comparison of distances between craniofa-
cial landmarks (Source: Raj N, Meshram A, Mulay S. 
Review on methods of recording vertical relations. Evo-
lution Med Dent Sci 2013; 2 (12): 1779–84.8 

 

Mandibular resting position is defined as the 
mandibular position when the head is in upright 
position and the masticatory muscles are in a tonic 
contraction state and the condyles are in a neutral 
position. The value of the OVD is obtained by sub-
tracting 2-4 mm from the obtained rest position 
value. The value of the resting position is measur-
ed from two anatomical points on the face (two 
dots), the tip of all the nose and chin, using mea-
suring instruments such as the Willis gauge, ca-
lipers, rulers (mm) and digital calipers.9 

The method for getting the mandible in a rest-
ing position is that the patient is instructed to say 
"M" and the lips are relaxed. In addition to this me-
thod, the patient can also be instructed to swallow 
when position the mandible in a relaxed manner. 
The disadvantage of measuring vertical dimensi-
ons based on mandibular resting position is that the 
position of the mandible can be influenced by many 
factors such as functional habits, head position, lip 
activity, anxiety and fear and other disorders invol-
ving the mandibular motor complex.8,9 

Figure 2 Willis bite gauge (Source: Raj N, Meshram 

A, Mulay S. Review on methods of recording vertical re-
lations. Evolution Med Dent Sci 2013; 2 (12): 1779–84.8 

 

Craniofacial parameters can be used to esti-
mate the height of the lower third of the face, the 
distance between nasal septum (Sn) to the base 

of the chin (Me) and the distance from the tip of 
the nose (N) and the tip of the chin (Gn) is the dis-
tance used to determine the OVD. Comparing the 
distance formed between craniofacial landmarks 
makes it possible to detect if there is a decrease in 
OVD. Nagpal et al evaluated the reliability of this 
measurement and concluded that the distance 
from the outer eye corner to the lip corner and the 
distance from the outer eye corner to the tragus 
had a significant correlation with the N-distance. Gn 
so that this can be a parameter if there is a change 
in the OVD by comparing the two distances.8.9 

Evaluation of OVD based on facial esthetics 
is seen from the balance ratio of the lower third 
of the face. The ideal OVD shows a face that is not 
taut with the lips slightly exposed. The appearance 
of the face becomes more tense, facial elongation 
is often accompanied by incompetent lips indica-
ting increased OVD. A lowered mouth angle and 
a lower vermilion rim are associated with decreas-
ed OVD.2,10 This method is effective for use in pa-
tients who are young to middle age because the 
facial tone is still in good condition. The reliability of 
this method is reduced when applied to patients 
whose facial tone is weakening and lips are in-
competent.9 

This method utilizes anatomical points on the 
skeletal via cephalometric tracing to determine the 
VD and maxillomandibular relations. This method 
is accurate but requires adequate radiographs and 
the radiation generated makes the application of 
this method limited. Electromyography (EMG) can 
also be used to determine VD, this tool will record 
muscle activity, the value of minimal muscle activi-
ty indicates the mandible is in a resting position.2.9 

The VD is basically influenced by the maxillo-
mandibular relation which is formed from the repe-

titive contraction mechanism of the mandibular ele-

vator muscle, so that the teeth will erupt at a dis-
tance formed from the maxillomandibular relation.6 

Teeth have eruptive pressure that pushes the 
tooth to erupt until it reaches the same pressure 
resistance. If the resistance is greater than the 
eruptive pressure, the tooth will intrude, and vice 
versa if the eruptive pressure of the tooth is greater 
than the resistance of the mandibular elevation 
muscle, the tooth will extrude until it reaches the 
same resistive pressure.6 

This maxillomandibular relationship is consist-
ent because it is controlled by contraction of the 
mandibular elevator muscle so that there is a com-

pensatory mechanism of the alveolar bone to 
maintain the maxillomandibular relationship in the 
event of tooth wear due to parafunctional habits, 

A B 
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bruxism and clenching (Fig.3).6 In complex cases, 

teeth can result in a decrease in facial height be-
cause the predominant wear on the anterior teeth 
encourages downward movement of the condyles 

when the intercuspal is maximum which leads to 

the VD decreases. In addition, factors that cause 
a decrease in the VD are loss of posterior teeth 
accompanied by skeletal disharmony or accom-
panied by tooth abrasion and migration (Fig.4).6,7 

 
Figure 3 Compensation mechanism of alveolar bone 

against tooth wear (right) due to abrasion, showing con-
sistent length of mandibular elevator muscle during re-
petitive contraction (Source: Dawson PE. Functional 
occlusion-from TMJ to smile design. Missouri: Mosby; 
2008. p33-56).6 
 

In Fig.5A, the decrease in OVD is due to the 
rotation of the mandible in the anterior region with 
the axis at the condyles, while the loss of occlusion 
support in the posterior region causes movement 
of the mandible (rotation) with the axis at the most 
distal side of the remaining tooth.6 

Changes in the VD that occur tend to encou-
rage patients to feel insecure because they reduce 

Figure 4 Decrease in the VD due to changes in con-

dyle position (Source:Dawson PE.Functional occlusion-

from TMJ to smile design. Missouri: Mosby; 2008. p.33-
56).6 

 
the aesthetic value of the face, in addition to that 
in the case of decreasing VD it results in facial dis-
harmony, disruption of the TMJ that triggers le-
sions such as angular cheilitis.10 Determination 
of a good treatment plan is necessary because 
errors in the treatment approach can affect the 
condition of the TMJ and the stomatognathic sys-
tem.6 

Excessive increase in VD can lead to pain in 
muscles and joints, functional disorders in the form 
of tense speech, difficulty swallowing, and chew-
ing. Changes in the VD are made if you want to im-
prove the occlusal relationship and prepare space 
for permanent restoration.6,12 

Things that need to be considered are divided 
into two, extraorally and intraorally. Extraoral con-
siderations are in the form of a large reduction in 
OVD, facial esthetics and conditions of the TMJ. 
The parameters considered intraoral were the 
remaining tooth structure and occlusion.2 

 
Measurement of the decreased OVD  

Evaluation is by measuring the interocclusal 
rest space (IORS), which is the reduction in the 
VD when the mandible is in a resting position and 
to the VD when the mandible is occluded. This

 

Figure 5A Decrease in OVD due to condyle rotation; B due to loss of posterior occlusion support (Source: Dawson 
PE. Functional occlusion-from TMJ to smile design. Missouri: Mosby; 2008. p33-56).6 



Eri H. Jubhari & Mariska Juanita: Considerations in occlusal vertical dimension rehabilitation 64 

This aims to determine the amount of additional 
VD that will be made. Physiologically, the IORS 
value is 2 mm, so if a value greater than 2 mm is 
obtained, it indicates a decrease in OVD and can 
be added safely.2.5 
 
Facial aesthetics 

The determinants of facial esthetics are the 
sagittal profile, facial appearance, lip morphology 
and appearance of the teeth. Examination of the 
sagittal profile may reveal pseudoprognathy which 
is a sign of decreased OVD and mandibular over-
closure. The results of cephalometry showed that 
the worn teeth caused a reduction in arch width and 
gonial angle, thus showing a pseudoprognathic 
appearance.2  
 
The state of the TMJ  

Examination of TMJ before returning the VD 
is important in the form of examination of joint 
pain, mandibular movement and whether or not 
clicking. Comprehensive examination and treat-
ment approaches need to be carried out, especi-
ally in patients with TMJ disorders, because  the 
symptoms of TMJ neglect often detected because 
they are masked by the patient's discomfort du-
ring the adaptation period. Patients with TMJ dis-
orders are treated with removable occlusal devi-
ces that function to stabilize the TMJ and increase 
the OVD prior to permanent restoration.2 
 
The remaining tooth structure  

The prognosis of the restoration depends on 
the amount of remaining tooth structure, measured 
by the VD between the edges of the preparation 
and the occlusal-axial angle line. The height of the 
preparation is a determinant of the retention and 
resistance of the restoration, the minimum recom-
mended restoration height is 3-4 mm. If the clini-
cal crown height of the tooth is inadequate, an 
alternative treatment, crown legthening surgery 
(CLS), can be performed.2 
 
Occlusion 

In the case of worn anterior teeth, the mandi-
ble tends to be in a more anterior position, by no-
ting the horizontal position of the mandible when 
the centric and intercuspal relationships are maxi-
mum, adequate interinsisal distance can be ob-
tained for the restoration of the worn anterior tooth. 
Loss of posterior tooth support is also one of the 
main causes of decreased OVD. The clinical im-
plication of this is that there is excess chewing pres-

sure on the remaining anterior teeth, resulting in 

potential wear. Decreased clinical crown height 
tends to render the incisal relationship edge to 
edge. This impairs esthetics and causes loss of 
anterior guidance. This condition requires the ad-
dition of a OVD in order to re-establish overjet and 
overbite and restore anterior guidance.2.5 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 The consequences of worn teeth on the ante-

rior relations (a) normal relations of the anterior teeth; (b) 

wearing of the anterior teeth makes the anterior relation 
edge to edge; (c) improvement of the anterior relation by 
increasing the OVD (Source: Abduo J. Safety of increas-
ing vertical dimension of occlusion: a systematic review. 
Quintessence Int [Internet]. 2012; 43: 369-80. Available 
from: http://www.ncbi.nlm.nih.gov/pubmed/22536588 
(Accessed on 15 Sept 2020).5 

 
DISCUSSION 

Rehabilitation of patients with worn tooth in the 
occlusal area is a complex treatment and a chal-
lenge in the field of dentistry. Teeth are prone to be 
worn and torn due to functional activity. But this 
condition can be worsened in cases of posterior 
tooth loss because the chewing load will be con-
centrated on the remaining anterior teeth resulting 
in occlusion disorders and parafunctional habits 
such as bruxism. 

Bruxism is a parafunctional habit of grinding 
teeth, or a habit of unconsciously grinding, grind-
ing teeth in addition to chewing movements of the 
mandible, thus triggering occlusal trauma. The 
cause of bruxism has not been specifically known 
with certainty, but several factors that influence, 
namely morphological factors such as dental oc-
clusion, psychosocial factors such as stress and 
certain personality characteristics, pathophysiolo-

gical factors (disease, trauma, genetics, smoking, 
alcohol, caffeine consumption, drugs) and sleep 
disorders (sleep apnea and snoring).3,6 

When the mandible alternately moves lateral-
ly, the teeth will be subjected to large horizontal 
stresses, increasing the likelihood of breaking the 
tooth structure to the periodontal tissue. Bruxism 
also occurs in an eccentric position, resulting in an 

http://www.ncbi.nlm.nih.gov/pubmed/
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uneven distribution of pressure but only on a few 

teeth, in contrast to performing functional activities 
where the mandible is in a centric position for oc-
clusion. Worn tooth due to parafunctional habits 
were associated with the development of tooth 
sensitivity, a decrease in the height of the clinical 
crown and the possibility of a change in OVD. Loss 

of tooth structure does not directly result in loss of 
VD, so to determine whether there is a change in 
OVD, various aspects need to be be considered 
such as how the occlusion of the posterior teeth, 
the level of tooth wear, phonetic evaluation of his-
sed sounds, interocclusal distance and facial ap-
pearance. The increase in OVD causes the teeth 
to contact when making a hissing sound, difficulty 
in closing the lips and difficulty in swallowing ac-
companied by pain, whereas if the OVD decreas-
es, it shows excessive closure during occlusion, 
which disturbs the TMJ, excessive lip contact and 
angular cheilitis.3 

The initial stage in the case of tooth wear in the 
anterior region, namely the return of the OVD, is 
performed to restore the height of the lower third 
of the face and establish an interoclusal distance 
to allow occlusal reconstruction, anterior and cani-
ne guidance. Several techniques can be used to 
measure OVD, but in this case using the Willis Me-
thod which states that the distance between the 
base of the nose to the chin (lower third of face) 
is equal to the distance from the corner of the lips 
to the commissure of the eye (middle third of face) 
when the teeth are in the maximum intercuspal po-

sition. Tools developed are shaped like the letter 
"L" since 1930 to facilitate this measurement. This 
method is the right technique, accurate and practi-
cal because it does not require expensive equip-
ment and the use of the tool is easily understood 
by the operator.2,3,8 

Restoration treatment still should not precede 
the return stage of OVD because it will be difficult 
for patients to adapt to the new OVD. Return of the 
OVD is done incrementally to allow movement of 
the condyles back to the centric position and to 
increase the OVD in the anterior region without in-

creasing contraction of the mandibular elevator 
muscle.3.11 Gough and Setchell3 stated that OVD 
returns with fixed interim dentures are more com-
fortable and provide better results than removable 
dentures. 

The removable denture tends to make it difficult 
for patient to speak, is less aesthetically pleasing 
and causes symptoms that stem from the use of 
the removable denture, not because of an increase 
in OVD. The use of the OVD return method with 
fixed dentures can reduce cases involving para-
functional habits such as grinding and clenching, 
and become visible within 1-2 weeks of use.5 

The period of adaptation of the patient to the 
new OVD is not definite, but the minimum interval 
period of 4 weeks will be evaluated for TMJ disor-
ders, mastication, swallowing, speech and aesthe-

tics. This is in line with Carisson et al3 who stated 
that there was a decrease in muscle activity de-
tected by EMG in the adaptation period of 1 month. 
Permanent restoration can be performed after the 
patient has adapted to the new OVD. It is neces-
sary to return the OVD in patients with the habit of 
grinding teeth even though they are not accompa-
nied by pain symptoms because this parafunction-
al habit can interfere with the aesthetics and func-
tion of the masticatory system.3 

It was concluded that worn teeth due to func-
tional and parafunctional activities can result in 
dimensional changes in facial morphology as well 
as a decrease in the OVD. Correct OVD rehabili-
tation is an important factor in the success of reha-
bilitation treatment, because decreasing OVD lead 
to tooth decay, muscle disorders, TMJ, ingestion, 
and phonetics disfunction. The VD rehabilitation 
currently tends to use fixed dentures because they 
have better aesthetics, adaptation and functional 
enhancement in patients. The use of removable 
dentures shows a complaint that is often misin-
terpreted because the complaints arising from the 
use of removable dentures are similar as com-
plaints after the new OVD adaptation so that it be-
comes a complicating factor in evaluating patients 
during the adaptation period.
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ABSTRACT 
Background: Tooth loss is one of the effects of periodontal disease and dental caries. Tooth loss can be resolved 

by making a denture prosthesis. Several factors that influence society on denture use include aesthetic, social, func-
tional, educational, and cultural factors. The large number of lost teeth will certainly increase the demand or desire 
to manufacture dentures to restore the function of the missing teeth. One of the materials that are often used in den-
tures is acrylic resin. Acrylic resins frequently used for denture base materials are cold polymerized acrylic resin 
and hot polymerized acrylic resin. Cold polymerized acrylic resin uses chemical activation, and this type of resin is 
often used for denture repair materials. Denture repair aims to repair prostheses that have many fractures in the mid-

line area. Chemical polymerization acrylic resin is often used as a repair material because it is easy to apply and 
can be done directly on the patient. This resin has a disadvantage because it often leaves residual monomer in the 
polymerization process, so it impacts porosity. This problem can be overcome by modifying the resin's chemical 
structure using polyethylene glycol or by adding ZrO2. Objective: This study aims to determine the effect of adding 

3%, 5%, and 10% of zirconium dioxide (ZrO2) nanoparticles to the surface roughness of self-cured acrylic resin as 
a denture repair material. Methods: Four sample groups, each consisting of 10 samples, were divided into the con-

trol group (K), the treatment group with ZrO2 addition 3% (P1), the treatment group with the addition of ZrO2 5% (P2), 
and the treatment group with the addition of ZrO2 10% (P3). The results of all treatments and controls were tested 
for surface roughness using the MST-301 surface roughness test profilometer. Results: Based on the results of the 
descriptive test, the mean of group K = 0.395 ± 0.161, group P1 = 0.813 ± 0.525, group P2 = 1.284 ± 0.336 and 
group P3 = 1.093 ± 0.558. In the Kruskal-Wallis test, there were significant differences in all groups. Conclusion: 
The self-cured acrylic resin with the addition of 3% concentration of ZrO2 has the lowest surface roughness com-
pared to the other groups, and the roughness is almost similar to the surface roughness of the control group. 
Keyword: resin akrilik self cured, zirconia dioksida, kekasaran permukan 
 

INTRODUCTION 

Based on the results of primary health res-
earch (RISKESDAS) in 2013, the prevalence rate 
of dental and oral diseases was 25.9%. The na-
tional tooth loss percentage at the age of 35-44 
years is 0.4%, and it increased at the age of 65 
years and over to 17.6%.1 Several factors that in-
fluence society on denture use include aesthetic, 
social, functional, educational, and cultural factors. 
The large number of teeth lost will undoubtedly in-
crease dentures' demand to restore the missing 
teeth' function.2 

One component of the dentures is the den-
ture base, which can be made of metal or alloys, 
and polymers.3 The denture's basic function here 
is to replace the lost alveolar bone, improve facial 
aesthetics, and deliver occlusal pressure to the 
tooth-supporting tissue and the residual alveolar 
ridge.2 Acrylic resin is one of the selected mate-
rials in the manufacture of removable denture ba-
ses to date. This material is often used in dentistry 
because it has various advantages such as bio-
compatibility, satisfactory elastic quality, low water 
absorption, good thermal conductivity, and easy 

processing and repairing.4 
This study used acrylic resin; specifically, it 

was a chemical polymerized resin.3 This material 
is commonly used for restoration materials, remo-
vable orthodontic tools, denture repair, and the 
manufacture of special printing spoons.5 

Polymethyl methacrylate (PMMA) resin has 
low mechanical properties, so it often experiences 
denture base fractures.6 Fractures in the denture 
base can occur either outside the mouth due to 
hard impact, accidentally falling during cleaning, 
or inside the mouth caused by small but repetitive 
occlusal loads. A very small, one-time load does 
not appear to have any visible impact on compo-
nents. However, this creates tiny cracks that can 
only be seen microscopically. With similar events 
continuing, these tiny cracks will coalesce into gaps 
that weaken the material.7 Other statistical data 
shows that fractures frequently occur in the midline 
of removable dentures, which is 35% of the total 
320 samples where fractures in the midline of 
the maxillary dentures are more common than 
those of the mandible.8 

Chemical polymerized acrylic resins have low-
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er transverse strength than hot polymerized acrylic 
resins.9 Chemical polymerized acrylic resins also 
have large porosity due to the air in the monomers 
that are insoluble in the polymer at room tempe-
rature. The rheological properties of chemical po-

lymerization acrylic resin materials are also lower 
than hot polymerized acrylic resin. Therefore, che-
mical polymerization acrylic resin tends to be used 
in small-scale prosthodontics applications, such as 
in denture repair, ortho devices, and many more.3 

The problem of mechanical properties of acrylic 
resin can be minimized by increasing the strength 
of the resin. Several ways have been done to in-
crease acrylic resin's strength, for example, by ad-
ding 3%, 5%, and 10% ZrO2 nanoparticles.10

 To 
obtain good biocompatibility of the materials, the 
surface roughness of the material must be minimi-
zed.11

 Surface roughness is critical in determining 
restoration success because a rough and porous 
surface can result in developing microorganisms' 
preference conditions.12

 One of the requirements 
for fine acrylic resin materials for use in the oral ca-
vity is a well-polished surface of the resulting resin 
material to reduce organic debris retention. There-

fore, surface roughness is one of the considered 
characteristics.13

 Clinically, the threshold value for 

denture base surface roughness is 0.2 m.14
 The 

best addition of ZrO2 nanoparticles with concen-
trations 2%, 3%, 5%, and 7% on the acrylic resin 
in increasing the impact of strength and transver-
sal is a concentration of 5%.15 Zirconium dioxide 
has a high strength and hardness, is resistant to 
abrasion, non-toxic, biocompatible, low thermal con-

ductivity, better thermal strength than aluminia, 
and has corrosion resistance.16 The addition of 
zirconium dioxide (ZrO2) nanoparticles as a coat-
ing on PMMA has been suggested to improve 
PMMA properties.17 

Silane is a linking material used to make bonds 
between organic and inorganic materials simul-
taneously. Silane is used to modify the surface of 
inorganic materials to increase the adhesion bet-
ween organic and inorganic materials.18 

This study aims to determine the effect of ad-
ding ZrO2 nanoparticles to the surface roughness 
of self-cured acrylic as a denture repair material. 
 

METHODS 

This research was a true experimental rese-
arch with a post-test only control group design. 
The sample used was blocks with a size of 15x15 
x1.5 mm as many as 40 pieces, made of self-cured 

acrylic resin added with ZrO2, which was divided 

into four groups, where the chosen criteria were 

smooth and flat, non-porous surfaces, shape, and 
size according to the criteria.19 

This research was started from the manufac-

ture of the main model with a size 50x20x3 mm 
which was planted in the cuvette. Cold mold seal 
applied to the hard cast surface on the lower and 
upper cuvettes and left for a few minutes. Stir the 
polymer and self-cured acrylic monomer with a ra-

tio of 3 g:4.5 g in a porcelain pot to the dough stage, 

then put it in the bottom cuvette mold. Cellophane 
plastic is placed between the top and bottom cu-
vettes, close the cuvette, and pressed with a hy-
draulic press with a pressure of 1000 psi. Open the 
cuvette and excess cut acrylic with a lecron mass, 

then close the cuvette again. Press the second 

with a pressure of 2200 psi, then install the bolts. 
Remove the sample, and the excess acrylic is also 

removed with a fraser bur and smoothed with wa-
terproof sandpaper and number the sample using 
a marker. In the polymerization procedure, mix the 

self-cured acrylic resin material without the addi-
tion of ZrO2 with the polymer and monomer ratio 

according to the factory dosage, then wait for the 

set time. The next group was given the silanization 

of ZrO2 nanoparticles, which increased adhesion 

between the ZrO2 nanoparticles and the resin ma-
trix. To increase the adhesion of the material, a 

ZrO2 silanization process is needed to place 30 g 
of ZrO2 nanoparticles into an erlenmeyer tube con-
taining 200 mL of pure ethanol, which was used as 

a solvent. Then the erlenmeyer tube was put into 

the sonicator at room temperature for 20 minutes. 

Then, vibrate it for 20 minutes at room tempera-
ture using a magnetic stirrer so that the ZrO2 na-
noparticles and ethanol were mixed homogene-
ously. After that, the solution was added to the sila-
ne coupling agent as much as 1.5 mL (3%, 5%, 
10% of the ZrO2 nanoparticles) into the ZrO2 na-
noparticle mixture and ethanol using a sterile sy-
ringe and then vibrated with vibration of 250 rpm 

for 60 minutes. 
Pour the mixture in a closed container and left 

for two days at room temperature so that the sub-
stance dissolved by the silane coupling agent can 
completely absorb at the ZrO2 surface. The etha-
nol mixed in the ZrO2 nanoparticles was evapora-
ted using a rotary evaporator with a temperature of 

60°C and a speed of 150 rpm for 30 minutes to se-
parate the ethanol solvent and the silane coupling 

agent mixture that had been fused with ZrO2. 
Remove the remaining ethanol and silane 

coupling agent using a vacuum buffer tool. Then, 
the silanized ZrO2 nanoparticles were dried in an 
oven at 60°C for 20 hours, then removed from the 
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oven. Next, ZrO2 nanoparticles were processed 
using a sonicator at a speed of 250 rpm for three 
minutes to break down clumped particles, then 
sonicate again for three minutes to mix the mo-
nomer and ZrO2 to become nanoparticles again. 

Mixing of self-cured acrylic resin was done by 

the addition of ZrO2 nanoparticles with a concen-
tration of 3%, 5%, 10%. The ZrO2 nanoparticles that 
had been silanated were weighed as much as 0.54 

g for one cuvette consisting of 3 impact strength 

samples. The calculation was equivalent to 3%, 

5%,7% of the polymer, and monomer's total weight. 
The ratio of ZrO2:polymer:monomer for filling mold 
compressive strength was 0.54 g: 11.46 g: 6 mL. 
Stir the nanoparticles, polymer, and monomer in 

the capsule until they were homogeneous. 
Surface roughness measurements used a 

profilometer, which was calibrated in advance. The 
sample was placed in the space provided (table 1) 

so that the measuring device can move freely to 
the surface of the sample being measured for sur-
face roughness. To control whether the tool had 
touched properly or been too pressing can be seen 
on the monitor screen. When the start button was 
pressed, the tool will move at a 1 mm/second 
speed. After that, the results were recorded. 
 
RESULT 

The data obtained were tabulated, and statis-
tical analysis was carried out to obtain a description 
of the distribution and summarization of the data to 
clarify the results' presentation. Hypothesis testing 
was carried out using analytical statistics with a 
significance level of 95% (p=0.05) and processed 
with the program SPSS version 24. 
 

Table 1 The results of the mean calculation of the sur-

face roughness test (surface roughness) 
 

Group  Mean±Std.Deviasi 
 K  0.3950 ± 0.1609 
P1  0.8130 ± 0.5254 

 P2  1.2840 ± 0.3364 
 P3  1.0930 ± 0.5588 

 

Table 1 shows that the highest mean value of 
surface roughness was found in group P2 (1.284 
± 0.3364), while the lowest surface roughness was 
found in group K (0.395 ± 0.1609). The results of 
this study indicate that the concentration of self-
curved acrylic with the addition of ZrO2 results in 
the P2> K> P1 group, which means that P2 is 
more effective than K and P1. 

The normality test results using the Shapiro-
Wilk test showed that the P1 and P2 groups were 
normally distributed, while the P3 groups were not 

normally distributed. The data results were known 
not to be normally distributed; therefore, the test 
was continued using Kruskal-Wallis. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Diagram of means and std.deviation surfa-

ce roughness in self-cured acrylic 
 

The Kruskal-Wallis test results showed a sig-
nificance value of p=0.000 (p<0.05), so there was 
a significant difference in each group. From the re-
sults of the Kruskal-Wallis test, the Mann-Whitney 
test was continued to see the difference in surfa-
ce roughness between each group. 
 
DISCUSSION 

This research was conducted to determine the 
effect of 3%, 5%, and 10% of ZrO2 nanoparticles 
on the self-cured acrylic denture repair material. 
Self-cured acrylic resin is an acrylic resin whose 
chemically activated-polymerization.20

 Zirconium 
dioxide is zirconium oxide stabilized in the tetra-
gonal phase (t-ZrO2), primarily as a core or fra-
mework for dentures.3 

According to the research results, there was 
a change in surface roughness on the self-cured 
acrylic resin plate, which was added with zirconia 
dioxide filler. The greater the concentration of the 
addition of zirconia filler to self-cured acrylic, the 
more changes in surface roughness will occur. It 
was evidenced by the significant difference bet-
ween group K and group 5% and 10%. 

This difference is due to the addition of ZrO2, 
which has a very small particle size that easily 
spreads into the self-cured acrylic resin. This cha-
racteristic of zirconia makes these zirconia parti-
cles enter between the linear polymer chains and 
increased surface roughness, but the higher the 
concentration of ZrO2 added to the self-cured acry-

lic resin, the color of the acrylic resin plate turns 
whitish, thus disturbing the aesthetics. The reason 
for choosing zirconia as a self-cure acrylic resin fil-
ler is because zirconia material has good mecha-
nical properties and high compressive strength.21 
Good mechanical strength is very supportive of 



Vivin Ariestania, et al: The difference of surface roughness in acrylic resin self-cured  70 

denture plate repair materials. The addition of zir-
conia filler can stabilize the transformation of the 
crystal structure due to the heating process.22 

In mixing zirconia as a filler in self-cured acrylic 
resin, less temperature is used as the initiator du-
ring its polymerization. The greater the concentra-

tion of zirconia added, so the greater the surface 
roughness obtained because the heating tempe-
rature required during the acrylic polymerization 
process has not reached the best maximum tem-
perature to obtain the mechanical strength of the 
properties of the zirconia material. Therefore, the 
maximum concentration of ZrO2, which can meet 
surface excitation requirements while having me-

chanical strength, is obtained at a 3%. 

The results also stated that in the group, the 
addition of 5% zirconia compared to the addition 
of 10% zirconia, there appeared to be no signifi-
cant difference; this was because at a concentra-
tion of 10% there was a slight error during the po-
lymerization process and the sample polishing 
process. Errors in the polishing process affect to 
surface roughness of the sample. 

It was concluded that self-cured acrylic resin 
with the addition of ZrO2 3% has the smallest sur-
face roughness and the mechanical strength of 
the self-cured acrylic resin material achieves the 
strength expected of the denture repair material.
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