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The Treatment of Temporomandibular 
Disorders Through Repositioning Splint Therapy: 
A Follow-up Study 

E.H. Williamson, D.D.S., M.S.; B.J. Rosenzweig 

ABSTRACT: The purpose of this study was to investigate the effectiveness of repositioning splint 
therapy as a conservative treatment modality for TMD patients. The treatment sequence of 160 
randomly sampled TMD patients was monitored in order to assess different aspects of the patients' 
response to splint therapy. Included among these aspects were the pretreatment symptoms; the 
treatment duration required for initial and final alleviation of symptoms; the number of patients requiring 
surgery; and the particular appliance and its wear pattern utilized to maintain the treatment results. The 
treatment success was based on the remission of symptoms including but not limited to pain to 
palpation, headaches, earaches, jaw locking, and joint noises. Eighty-nine and four tenths percent 
(89.4%) of the patients experienced a complete remission of symptoms and did not require any surgical 
intervention. The average time for initial improvement was 22.3 days, while the average time 
for complete remission of symptoms was 4.3 months. The results of this study indicate that reposition-
ing splint therapy is an effective treatment modality for the conservative treatment of temporoman-
dibular disorders. 
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ally and has published research papers 
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and muscle function. The use of diagnostic 
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treatment decisions is a technique devel-
oped by Dr. Williamson. 

The treatment of temporomandibular joint disorders 
continues to be a controversial issue despite the 
breadth of knowledge obtained by clinicians and 

researchers over the past 20 years. The most current 
research indicates that the primary cause of temporo-
mandibular joint dysfunction may be internal derange-
ment, with the primary clinical sign being joint noises." 
Westesson, et al. performed a study in which 100% of 
autopsy specimens with joint clicking also presented with 
anterior disk displacement.' The clicking noises correlate 
to the impacting on the disk and the temporal aspect of 
the joint after having rapidly passed the posterior band of 
the disk.? This process of the condylar head moving onto 
the disk and emitting a clicking noise during mandibular 
movement is termed reduction.' 

Aside from the gross anatomical basis for joint dys-
function, recent research has revealed a neuromuscular 
pathway ultimately leading to a painful response.I 2  As the 
disk undergoes displacement in the joint, it may subse-
quently block condylar translation, and it can be con-
torted by folding upon itself. 2, I 3  When this occurs the 
condyles articulate on the vascular and innervated 
paradiskal tissues, thereby triggering a painful out-
cm-m. 2,12,13  The physiologic sequelae to this abnormal 
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relationship involves masticatory muscle hypercontrac-
tion, resulting in myofacial pain.232,13  As noxious stimuli 
occur within the TMJ, auriculotemporal afferent nerves 
carry impulses to the principle sensory nucleus of V in 
the brainstem. 12. 13  Internuncial fibers then connect to the 
motor nucleus of V in the Pons, which send out efferent 
impulses to the muscles of mastication and prompt con-
traction. 12. 13  The effect of this reflex is to stabilize the 
TMJ and prevent the movement which elicits noxious 
stimuli. 1243 Isberg, et a1. 14  noted that when the disk is dis-
placed, the temporal and masseter muscles on the ipsilat-
eral side showed increased EMG activity and with 
reduction a decreased contraction. Continuous contrac-
tion of these muscles results in metabolic end products 
that can act as noxious stimuli, thereby potentiating the 
cycle. 12,13  According to these mechanisms, myofacial 
pain is secondary to disk displacement. 1 .2.7• 12,13 Despite the 
recent anatomic and physiologic findings demonstrating 
the most common basis for temporomandibular dysfunc-
tion, practitioners are still employing treatment modali-
ties not in accordance.' 5  

Currently, practitioners employ educational and behav-
ioral counseling, pharmacological and mechanical 
approaches, occlusal therapies, surgeries, and various 
combinations of these modalities to treat TMD. 15  While 
all of these treatments may achieve some degree of suc-
cess, they can only be deemed as palliative unless the 
anatomic and physiologic aspects of TMD are targeted. 
In 1987 Williamson and Sheffield nonsurgically treated 
300 consecutive internal derangement patients with 
mandibular repositioning therapy.' Ninety percent of 
these patients were treated to a generally pain free and 
functionally satisfactory state.' This study aims to demon-
strate that mandibular repositioning therapy is a very suc-
cessful nonsurgical treatment modality available for the 
treatment of internal derangement of the temporo-
mandibular joint, and also to serve as a follow-up study to 
the 1987 work of Williamson and Sheffield. ,  

Materials and Methods 

One hundred sixty-four consecutive patients, referred 
with a chief complaint of temporomandibular pain and/or 
headache, were selected from the private practice of 
Dr. E.H. Williamson. These patients were all judged as 
having internal derangement of the temporomandibular 
joint following clinical examination. Initial examination 
included a complete medical history along with measure-
ment of maximum opening, auscultation, and palpation 
of the joints and muscles of mastication. Cephalometric 
and panoramic radiographs were taken and mounted 
models were made in each case. 

Treatment involved anterior repositioning of the 
mandible to the point of reduction of the disks, using 
anterior repositioning splints (ARS). Patients were asked 
to open to the point at which the click occurred, to retain 
the mandible in that anterior position, and to close the 
mandible sufficiently to make tooth contact. An upper 
ARS was constructed for nighttime wear, and a lower 
ARS was made for daytime use. The maxillary ARS had 
a reverse ramp from canine to canine which guided the 
mandibular anterior teeth into the reduced position, 
requiring the mandible to remain forward during sleep. 
The length of the ramp was determined by the resting 
posture of the mandible, i.e., the lower incisors remained 
anterior to the ramp when the lower jaw was at rest. The 
lower posterior teeth made contact with the surface of the 
splint with only the buccal cusps. 

The daytime splint was constructed at the same posi-
tion as the upper but was made on the mandible with def-
inite indentations for the maxillary teeth to close into 
from the canines distally. The upper incisors only made 
contact with the anterior of the lower splint. The acrylic 
extended 1.5 to 2 mm apically on the buccal and lingual 
of the maxillary posterior teeth. The patient was then 
required to posture the mandible into the forward position 
to comfortably occlude. Splint construction techniques 
have been published previously. 16  The subjects were 
required to wear these appliances full time, including 
eating with the lower ARS in the mouth for the first two 
weeks. At subsequent appointments, if the joint sounds 
were still present, the mandible was repositioned to the 
point of least audible noise, as determined by ausculta-
tion. As the patients became pain-free, they were asked to 
discontinue wearing the lower daytime splint but to con-
tinue nighttime wear of the upper splint. 

If the patients remained symptom free until the follow-
ing appointment, the ARS therapy was discontinued and 
the mandibular splint changed to allow the mandible to 
reseat fully into the glenoid fossa. This was achieved by 
removing acrylic from the ARS until it was flat. New 
autocuring acrylic was then added in a roll to the occlusal 
surface, and the patient was asked to close into it with 
gentle pressure placed downward on the chin by the oper-
ator to give the closing muscles light resistance. After the 
acrylic had been cured, the splint was adjusted to allow 
the lingual cusps of the upper posterior teeth to occlude 
with the splint surface. This splint has been described 
previously and is called a superior repositioning splint'' ,  
It is intended to allow the mandible to seat superiorly on 
the posterior slope of the eminence and to be placed there 
by the patient's own healthy musculature. The SRS was 
adjusted at subsequent appointments until no changes 
were detected, at which point the patient was observed 
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for another month to ensure stability. If the patient's dis-
location relapsed after changing to the SRS, he was given 
the choice of returning to the ARS for an indefinite period 
or an arthrogram and probable arthroplasty.'s 

In order to evaluate the degree of success or failure, the 
patients were graded at follow-up examinations by palpa-
tion, auscultation, and subjective questioning. The time 
durations were noted in order to assess the average length 
of treatment required to achieve initial and final allevia-
tion of symptoms. Initial alleviation of symptoms refers 
to the point during treatment at which the patient feels a 
definite improvement in symptoms has occurred, but not 
necessarily eradicated. Final alleviation of symptoms 
refers to the point at which the patient has not just 
improved, but achieved a generally pain free and func-
tionally satisfactory state. 

Results 

One hundred sixty private practice patients demon-
strated TMD signs or symptoms including myofacial 
pain, headaches, joint clicking with and without reduc-
tion, crepitus, and locking. Of these patients one hundred 
forty three (89.4%) were treated to a pain free and func-
tionally stable condition. Seventeen (10.6%) patients 
were unable to have their symptoms completely allevi-
ated and required surgical treatment. Of these seventeen 
patients, all of them experienced a definite improvement 
while the anterior repositioning splint was in place, but 
changing this splint to the superior repositioning splint 
brought back the discomfort. 

The average time for the initial remission of symp-
toms, as noted by the patient feedback and clinical find-
ings, was 21.0 days. The range for the initial remission 
of symptoms was one day to 72 days. The final remission 
of symptoms was defined as the length of time for no 
symptoms to be present, with the added stipulation that 
they did not return throughout the remainder of the treat-
ment. The average time for the final remission of symp-
toms was 130 days, or approximately 4.3 months. The 
range for the fmal remission of symptoms was six days 
to 730 days. 

Discussion 

Although there are currently many methods being 
utilized to treat temporomandibular dysfunction, this 
study indicates that nonsurgical repositioning splint ther-
apy is among the most successful. In a previous study, 
Williamson and Sheffield reported a 90% success rate in 
treating TMD patients with repositioning splint therapy.' 
This study collaborates their previous findings by  

successfully treating 89.4% of the TMD patients with 
nonsurgical anterior repositioning splint therapy. It is 
important to note that the final phase of this treatment 
involves guiding the condyle, and hopefully a reattached 
disk, back into the glenoid fossa by using a superior repo-
sitioning splint. The rationale behind this mode of treat-
ment is based on studies showing that the seated position 
is utilized by the patient while masticating hard foods on 
the working side. 19,20  It therefore seemed prudent to test 
the success of treatment by allowing the mandible to seat 
utilizing the SRS. 

It is estimated that 4-28% of adults in the United States 
suffer from temporomandibular joint dysfunction result-
ing from displacement of the disk or meniscus. 21 .22  
The Journal of the American Dental Association reported 
that devising a treatment plan for a TMD patient must 
consider the patient's perception of pain and dysfunction 
and the impact of these on the patient's life. 15  In the 
absence of discomfort to the patient, it is not always 
necessary to begin treating the patient since current 
epidemiological information indicates that TMD is 
frequently self-limiting.' 5  

On the other hand, when the patient's discomfort war-
rants action, this author believes that the treatment 
options are actually quite clear. If there are no clinical 
signs or symptoms of disk displacement, then the etiol-
ogy of the symptoms more than likely represent a myofa-
cial origin. In this case the patient's problem may be 
bruxism or clenching the teeth, in which case a centric 
relation splint may be effective in alleviating the myofa-
cial symptoms. When the patient presents with clinical 
signs or symptoms indicating disk displacement, the 
results of this study and similar previous studies indicate 
that repositioning splint therapy is one of the most effec-
tive nonsurgical modalities available.' ,23-29  

Treating TMD patients successfully requires an under-
standing of the anatomic and physiologic etiologies. 
Without this knowledge, the practitioner will be unable to 
relate clinical signs and symptoms with the science that 
so fundamentally underlies them. 

Summary 

One hundred sixty TMD patients were diagnosed with 
internal derangement and treated nonsurgically with 
repositioning splint therapy. One hundred forty-three 
(89.4%) of these patients were successfully treated to 
a pain free and functionally satisfactory state. The aver-
age time for the initial remission of symptoms was 21 
days, while the average time for the final remission of 
symptoms was 130 days. The patients were initially 
treated with an anterior repositioning splint followed by a 
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superior repositioning splint to reorient the condyle 
and disk back to the glenoid fossa. In nearly every case, 
the patient required some form of occlusal equilibration 
following treatment. The results of this study indicate 
that repositioning splint therapy is an effective treatment 
modality for the conservative treatment of temporo-
mandibular disorders. 
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