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The purpose of this study to evaluate the changes in the activity of 

muscles of mastication by using neuromuscular occlusion versus 

centric occlusion repositioning splint in treatment of myofascial pain 

dysfunction syndrome. 

Search was made in 2 databases including PubMed and CENTRAL , 

title and abstract were screened to select studies comparing changes in 

the activity of muscles of mastication by using neuromuscular 

occlusion versus centric occlusion repositioning splint in treatment 

Articles which did not follow the inclusion criteria were excluded. 

Included papers were then read carefully for a second stage filter, this 

was followed by manual searching of biblioghraphy of selected articles. 

The search resulted in 5 included papers. One study evaluated the 

patient satisfaction, while the other 4 evaluated the masticatory 

function  . Two of them used VAS as a measurement tool , while the 

other two  used VAS and CAT .reducing muscle activity , relief pain 

clicking disappearance  were the main outcomes of the  included 

papers. Conflicting results was observed between the two types of 

stent. 
                   

                  Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Myofacial Pain Dysfunction (MPD) is a musculoskeletal dysfunction involving malrelationship among the 

neuromuscular system, temporomandibular joints, and dental occlusion
 1
  

 

Pain, discomfort and disability associated with myofacial pain dysfunction can greatly affect a person’s quality of 

life, as well as perpetuate a headache, commonly described by the patients as tension headache, or even cause a 

migraine 
2
 

 

A variety of treatment modalities have been suggested including pharmacological management, occlusal appliances, 

physiotherapy and many others
. 
Occlusal splints are removable interocclusal appliances that are usually fabricated 

out of hard acrylic
.3
 

 

The objectives of splint use in the treatment of temporomandibular disorders (TMD) and myofascial pain 

dysfunction (MPD) include: eliminating occlusal interferences, stabilizing tooth and joint relationships, passive 
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stretching of the musculature to reduce abnormal muscle activity, decreasing parafunctional habits, protecting 

against tooth abrasion and decreasing joint loading 
( 4,5)

 

 

Repositioning splints: Plane bite splints increase the vertical diamension but should not affect the position of the 

mandible when habitual clenching occurs on the splint. It guide mandible into a different position at closing, which 

is supposed to facilitate repositioning of the disk and reduce the load on retrodiscal pain sensitive areas 
6 

 

In the natural dentition a slide from centric relation (CR) to centric occlusion (CO) takes place mostly with a vertical 

and sometimes also with a lateral shift in the mandible’s position. One important goal in the fabrication of a plane 

splint is to create an area around the contacts at habitual closing (neuromuscular position) which makes it possible 

for the mandibular teeth to move from CR to a CO position without such vertical or lateral shifts 
7 

 

The maxillo-mandibular realignment theory proposes that the mandible is malpositioned relative to the maxilla at 

the position CR. It is believed that if the mandible is repositioned, a more optimum maxillo-mandibular relationship 

can be evolved, and the symptoms eliminated 
8
 

 

However CR cannot be properly registered in most patients with acute signs and symptoms of TMJ disorders. It may 

even be contraindicated to try to make such a registration. Any pushing of the mandible in a patient with TMJ 

inflammation and/or internal derangement can increase tissue injury
. 9

 

 

For myofascial pain dysfunction syndrome patients receiving superior repositioning splints, would the use of splint 

with neuromuscular occlusion result in less pain intensity and improve muscle activity or not 

 

The aim of this study to evaluate the changes in the activity of muscles of mastication by using neuromuscular 

occlusion versus centric occlusion repositioning splint in treatment of myofascial pain dysfunction syndrome. 

 

Materials and Methods:-  
Search Strategy:-  

An Electronic Search of the literature was performed on PubMed Cochrane, using the following search terms 

:- 

1. Dentulous Jaw 

2. Centric relation recording, 

3. Centric relation occlusion, 

4. Centric relation  record 

5. Occlusal splints 

6. Occlusal splint therapy 

7. Occlusal splint bruxism 

8. Soft Occlusal splint  

9. Hard occlusal splint  

10. Occlusal splint  and  bruxism , 

11. Occlusal splint tmd 

12. Nuromusclar splint 

13. Oral splint 

14. TMD 

15. Disc displacement with reducation 

16. Disc displacement  

17. 17- 9 OR 10 OR 11 OR 12 OR 13 OR 14 OR 15 OR 16 

18. 8 AND 17 

 

Hand search was done on the bibliography of the included papers. Last hand search was performed on the 25
th
 of 

April – 2016 

 

Selection criteria:-  

Clinical trials comparing different occlusal splints for the dentulous patients were selected according to the 

following inclusion criteria:- 

 Human studies     
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  Clicking  

 Limited mouth opening 

 Complete dentulous 

 

Study Selection:- 

Retrieved titles were all screened, and all papers that met the inclusion criteria were selected. Abstracts of all 

headings chosen were screened and obtained for inclusion criteria. After absracts were screened, full text studies 

were retrieved for the selected papers. In case both the heading and the abstract of an article wasn’t enough to obtain 

data needed to make a decision regarding inclusion criteria , full texts were retrieved. Full text papers meeting 

inclusion criteria were screened upon their methodology and results. Two reviewers performed the screening 

procedure. 

 

Results:-  
A total of 504 titles were identified by the electronic search. After initial titles and abstracts screening , 495 

irrelevant articles were excluded and a total of 8 articles were selected for full-text screening. No additional articles 

were found through hand searching. After full text screening, 5 articles 
(10- 16)

 were included in the present analysis.  

Were study was excluded as edentulous patients were included  which didn’t match the inclusion criteria
(17 ,19 )

  also 

other study was excluded as the study had surgical procedures before splint placement.
 18

  ( Figure 1). 

 
The 5 articles  included in this study were published in a period ranging from 1995 to 2012 . They differed widely 

with respect to methodology, study designs and outcomes   So the possibility of attempting a meta analysis was 

eliminated. (Table 1) 
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Table  1:- Included Studies. 

Study Arch  Age(years) Outcome 

Nasseret,alBraz Oral 

Res. 2012 

Nov,Dec;26(6):530-5. 

Epub 2012 Sep 27 

mandible N N Pain relief  

Patient satisfaction 

Increase mouth opening   

Nandaet,al, Indian J 

Dent Res. 2011 

Mar,Apr;22(2):303-8 

mandible N N Patient satisfaction 

 

Cooper BC.N Y State 

Dent J. 1995 

Nov;61(9):48-53. 

mandible N N   Patient satisfaction 

 

M Ziad Al‐Ani , Stephen 

J Davies , Robin JM 

Gray , Philip Sloan and 

Anne‐Marie Glenny 

January 2009 

maxilla 6 7 Pain relief  

Patient satisfaction 

Increase mouth opening   

Frisardi G.J Prosthet 

Dent. 1995 

Aug;68(2):355-60. 

maxilla N N Increase mouth opening   

 

 

pain analysis:- 

Four studies 
( 18- 21 ) 

has evaluated the ability for pain relief  within comparison of two groups of patients . A 100 

scale VAS (mm) was used to asses the ability to speak for all the four studies. No significant difference between 

groups was reported, Feine and Heydecke studies 
(18, 19, 21).

 In those studies , VAS records was higher for the fixed 

group in studies 
(18, 19)

 , while in Heydecke study 
(21)

 ,  VAS was higher for the removable group . While a significant 

difference in favour of the removable group was reported in study 
(20)

.  

 

A single study 
(21)

 has reported into depth the speech quality & errors by using a fixed prosthesis in one trial and a 

removable prosthesis in another trial. This study tested stops, fricatives & vowels between both the removable and 

fixed groups. The study revealed a statistically significant difference for the favour of the removable group in case 

of correctly produced sounds, specially for stops & fricatives, while non significant difference was observed for 

vowels, with higher means for the removable prosthesis.  

 

Electromyographic activity of the masticatory:- 

 all studies   have evaluated the efficiency of mastication between oral splints . Jaw mastication muscles, and 

mandibular movements were recorded using an electromyographic activity. It was reported that There were no 

statistically significant differences in the electromyographic activity of the masticatory muscles in the different 

time periods The use of a Lucia jig over 0, 5, 10, 15, 20 and 30 minutes did not promote any statistically 

significant increase in muscle activity
(22

 

 

Patient satisfaction:- 

Four studies 
(18- 21)

 reported the patient satisfaction with different reporting methods and outcomes. Two studies 
(18, 

20)
 out of four has used a 100 mm VAS (Visual Analouge Scale) and CAT (Categorical Scales),to asses the patient 

own words in describing his satisfaction about the splint in different aspects, while the other two 
(19,  21)

 only used 

VAS. (Table 2) 

 

In studies 
(18- 20)

 using the VAS, Significant difference was obvious between the treatment groups regarding rapid 

pain relief  in favour of the centric splint , while non significant difference between both groups was reported 

regarding the clicking disappearance , 
(18,  19)

. 

 

Increase mouth opening was significantly better for the repositioning splint  in studies 
(18, 19)

. On the contrary it was 

significantly better in favour of nuromusclar splint in study 
(17)

 ,while no significant difference was noticed in study 
(20)

 between both groups . 
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A contradicting outcome evaluating the general satisfaction between the two groups gave a significant difference for 

the centric splint  group in study 
(20)

, while reporting no significant difference between studied groups in study 
(18)

, 

with higher VAS means for the repositioning splint  group 

 

Discussion:- 
Patients with any systemic disease were excluded from the study to decrease the variables between groups and also 

to be sure for the right effect of the stent 
(21.22)

 

 

Occlusal splint is ―Any removable artificial occlusal surface used for diagnosis or therapy affecting the relationship 

of the mandible to the maxillae. It may be used for occlusal stabilization, for treatment of TMJ disorders, or to 

prevent wear of dentition.‖ The appliance can be made to cover the occlusal surfaces of maxillary or mandibular 

teeth and can be fabricated from many different materials, giving it a hard, soft, or intermediate feel. 
(23)

 

 

Splint therapy is considered an adjunct to pharmacologic therapy and most appropriate when nocturnal 

parafunctional activities can be identified. Typically, a flat-plane maxillary occlusal splint designed for bilateral 

contact of all teeth is fabricated. 
(24)

 

 

It has been hypothesized in the literature that the presence of a foreign object in the palate may reduce nocturnal jaw 

muscle activity, possibly due to changes in the oral tactile stimuli, a decrease of oral volume, and space for the 

tongue 
(25)

  

 

It has also been hypothesized that an intraoral splint may make the patient aware of the position and potentially 

harmful use of the jaw this has been labeled a ―cognitive awareness‖ concept. 

 

Disc displacement with reduction (DDWR) of TMJ is common in TMD clinics. Patients usually present with a 

complaint of joint sounds, and only few patients present with persistent TMJ pain or locking of the jaw. MRI is a 

standard diagnostic tool for DDWR but the goals of treatment are to reposition the disc, eliminate the joint sounds 

and pain, and achieve rehabilitation of jaw functions. 
(26)

  

 

Although joint sounds and disc displacement without pain or impaired jaw functions were considered less important 

clinically, the elimination of sounds contributes to a patient’s well being. 
(27)

  

 

A normal disc position might prevent more severe diseases from occurring early, making a noninvasive method with 

a short therapeutic time and less complications preferable to radical surgery or ignoring the problem.
(28)

 

 

It was believed that different TMDs need different splint designs and various treatment regimens. Although upper 

stabilization splint is good for muscle disorders and bruxism, ARS might be suitable for DDWR, but each has its 

own shortcomings, which need to be overcomed. These are open bite, difficulty having normal diet when wearing 

the appliance, and osteoarthrotic changes in the condylar form.
(29)

  

 

Some patients need complex dental treatment for stabilization of occlusion. Splint therapy for TMDs may be 

classified into three major groups on the basis of splint functions: stabilization splints (centric splints) the 

neuromuscular splints, and ARS
30

  

 

The stabilization splint provides a balanced bilateral occlusal contact on a flat splint surface; during lateral 

movement, only cuspids are in contact with the splint this method is used to stabilize occlusion, muscles, and joints. 
31

 

 

The ARS is used to treat DDwR and DDwoR The treatment goals of splint for DDwR of TMJ are to reposition the 

condyle downward and recapture the disc anteriorly, correct the relationship between the glenoid fossa, articular 

disc, and condyle ,improve jaw function , reduce joint pain and sounds, eliminate mechanical interference and 

prevent progression of the disorder
(32)

   

 

We elevated the bite vertically just enough to eliminate the joint sounds, but we did not reposition the jaw anteriorly 

in three groups however, the conventional ARS was designed to protrude the mandible anteriorly to varying 

amounts.
(33)

  

https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
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Treatment time should be long enough to recapture and to stabilize the disc, and the splint should be removed 

gradually. Although the length of treatment time is still controversial, we suggest 4–8 weeks, followed by slow 

weaning off to avoid surgery and post treatment occlusal therapy (prosthetic or orthodontic treatment). 
34)

 

 

In this study, we were able to perform MRI in patients to confirm the diagnosis and results of treatment this make 

proper diagnoses of the internal derangement before treatment.  The MRI examination on patients showed a high 

correlation between clinical examination and MRI image finding. 
35)

  

 

A plastic sheet was used to be sure of standardization of position of electrode during period of follow up using fixed 

anatomical landmarks.  

 

Although surface electromyography has been presented for long time as a method in dental medicine for muscular 

activity research and evaluation, there is no evidence about its role in TMD diagnosis. While one group of authors 

disagrees with regard to EMG in TMD diagnosis and treatment evaluation, others stressed on its major role in 

diagnosing alterations in neuromuscular function considering both views, in this investigation our aim was to 

evaluate masticatory muscle activity alterations in TMD patients. 
(38)

  

 

The use of electromyography in temporomandibular dysfunction diagnosis is based upon the hypothesis that various 

pathologic and dysfunctional conditions, such as muscle hyperactivity, muscle fatigue and muscle imbalance, can be 

detected from the EMG recording. The term muscle hyperactivity has been used to describe any increased muscular 

activity over and above that necessary for function. Muscle hyperactivity thus includes not only the parafunctional 

activities of clenching, bruxing, and other oral habits but also any general increase in the level of muscle tonus.
36)

  

 

In the first instance, EMG signal analyses are qualitative with the inspection of the raw signal in the last decades, the 

application of mathematical models and statistical analyses has offered a better understanding of EMG signal 

properties, allowing the evaluation of the physiologic events of muscles. Such advances have made it possible to 

study muscle electrical manifestations in amplitude domain as well as wave frequency.
37

 

 

However this investigation has confirmed that EMG is a useful and non-invasive method in TMD diagnosis. 

However, EMG is not sufficient if applied alone, but together with other methods it forms a complementary 

approach in TMD diagnosis. 
(39)

 

  

The maxillo-mandibular realignment theory proposes that the mandible is malpositioned relative to the maxilla at 

the position of maximum tooth intercuspation (CR). It is believed that if the mandible is repositioned, a more 

optimum maxillo-mandibular relationship can be evolved, and the symptoms eliminated. 
(40,41)

 

 

More than one type of scale is used to measure patient's satisfaction. Out of those is the OHIP (Oral Health Impact 

Profile) which is meant to provide information about perceptions of oral health however, the complete 49 item 

version is not always applicable in a clinical study because its time consuming .This led to the development by Slade 

, a simplified version, the OHIP-14
 (36)

. This questionnaire includes 14 items, two from each domain, selected 

because they have been shown to be the most frequently reported. The OHIP questionnaire includes seven main 

scopes 
(37)

. Another type is the Visual analogue scales (VAS) and categorical scales (CAT) which are known to be  

predictible assessment tools 
(38)

.VAS, is frequently used to measure subjective perceptions, while CAT questions are 

used to collect information about the patients’ physical, psychological function and general health. Patients are 

asked to choose a word from a four-point scale that best described their response. Our included studies used a VAS 

scale from 0 to 100, other authors have used VAS with scores from 0 to 10 or from 1 to 5 
(39)

. The need for 

multidimensional evaluation of implant therapy, using consistent instruments and valid tools when available, has 

been displayed in literature for many years 
(40)

. 

 

Conflicting results in our systematic review , is mainly due to lack of randomization in all of the included studies 
(18-

21)
 , outcomes vary obviously when true randomization takes place , rather than a patient centered protocol , in 

matter of directing patients to a specific treatment group . Follow up period wasn’t enough to judge satisfaction 

scores, only two months were given for patients to test their perception. Only five studies were included in our 

review, which isn’t a valid number to synthesize a definitive conclusion about the treatment options. In two studies 

https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
https://en.wikipedia.org/wiki/Temporomandibular_joint_dysfunction#cite_note-Shetty_2010-30
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(19,21)
 only a single scale measurement (VAS) was used while its recommended to use more than one assessment tool 

for more reliable outcome results. 

 

The degree of patient satisfaction is the result of a complicated interaction between psychological and physiological 

factors 
(45)

. Even though, up till now, there is no any accurate scale or a questionnaire with items related to personal 

behavioral habits, which might be relevant for motivating the patient to shift their choices towards a specific 

prosthesis design, keeping in mind conservation of the oral tissues functions 
(46)

. 

 

Conclusion:- 
This study clarified that Temporary splint does not cause permanent or irreversible changes in the structure or 

position of the jaw or teeth. It has better patient compliance, fewer side-effects, and is more cost-effective than 

surgical treatment 

Splint using centric relation record has a greatest patient satisfaction and easy in manipulation , Pain relief was 

achieved in all groups use of repositioning splints might be very useful in the initial management of TMJ pain and 

dysfunction. Decreased internal pressure and relieve of retrodiscal tissues ,There are different types of occlusal 

appliances, each one has its special design, indication and precautions that should be followed so that it was strongly 

advised to thoroughly understand the masticatory system dynamics and perform a comprehensive examination to the 

TMJ and its related structures to be able to choose correct appliance perfectly with fewer complications, Further and 

bigger randomized controlled trials need to be conducted to verify the findings. 
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