
Introduction

Patients with normal occlusion may undergo natu-
ral occlusal changes, and dental procedures or inju-
ries may result in various occlusal changes as well. 
In such cases, temporomandibular disorder (TMD) 
is presumed to be the primary underlying factor. 
Psychological factors also are known to contribute 
to the TMD. Diffierential diagnosis must be made 
to detect possible occlusal changes in contrast to the 

initial occlusal pattern. Occlusal changes caused by 
TMD are usually associated with disc dislocation, 
osteoarthritis of the temporomandibular joint (TMJ), 
and condylar resorption. While normal recovery 
can be expected following non-invasive treatment 
of TMD, subsequent irreversible or invasive treat-
ments such as occlusal adjustment, orthodontic 
treatment or prosthetic treatment may cause per-
manent change in the occlusion1-3). 

Clinicians should confidently recognize with TMDs 
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and other causative diseases that can induce occlu-
sal changes. It is advised to attempt selective and 
careful procedures only to correct occlusion and to 
try not in recruit unnecessary procedures. 

Case Report 

1. Case 1
A 56-year-old female patient who developed oc-

clusal changes following long-term implant treat-
ment of the posterior maxilla. 

A 56-year-old female patient completed implant 
placement (#16, #18) and prosthetic treatment after 
undergoing surgery for right maxillary sinusitis 
and maxillary sinus bone grafting for three years. 
Two months after the prosthesis was placed, the 
patient began to experience pain and pressure in 
the left temporal region, pressure in the mastica-
tory muscles on both sides of the face, and cracking 
sound in the left TMJ (Fig. 1A). Although the symp-
toms were remarkably alleviated after the patient 
underwent pharmacotherapy, physical therapy and 
splint therapy, pain continued in both temporal 
regions. Five months after the prosthetic treatment, 
the right implant prosthesis exhibited occlusal 

disengagement. The patient then underwent laser 
physical therapy and pharmacotherapy. Although 
the symptoms significantly improved one year after 
the prosthesis placement, the patient subjectively 
perceived a lack of occlusion on the right side (Fig. 
1B). After removing the prosthesis from the maxilla, 
a temporary prosthesis was placed in order to ad-
just the occlusion. Subsequently, a splint treatment 
and a Dysport® (Ipsen Pharma Ltd., Paris, France) 
injection were performed on both temporal regions 
as well as the masseter muscles. Twenty-five Units 
were injected at individual muscles. Three months 
later, the final prosthesis was placed again, and the 
splint was readjusted. All TMJ symptoms except 
for intermittent clicking were resolved during the 
follow-up period (Fig. 1C). 

2. Case 2
A 58-year-old female patient who suddenly devel-

oped occlusal changes in the posterior region.
A 58-year-old patient was admitted with chief 

complaints of pain in the right TMJ and noises 
from the TMJ. The patient tended to chew on the 
left side, had severe bruxism, and experienced pain 
around both temporal regions as well as the right 

A B

C

Fig. 1. A 56-year-old patient who developed temporomandibu-
lar disorder (TMD) and occlusal changes after undergoing long-
term implant treatment. (A) Panoramic radiograph obtained 2 
months after the final prosthesis placement. (B) Panoramic ra-
diograph obtained 1 year after the final prosthesis placement. (C) 
Panoramic radiograph obtained 4 years after the final prosthesis 
placement.
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TMJ upon finger pressure. The patient had received 
pharmacotherapy at another dental clinic, but the 
symptoms did not improve. The patient then vis-
ited our clinic. Teeth grinding was assessed using 
the BiteStrip (portable electromyography [EMG]; 
Alldent, Port Melbourine Victoria, Australia). BiteS-
trip displays the following values. L: when there is 
no or little grinding, i.e., 30 times or less in 5 hours, 1: 
mild, 31~60 times for 5 hours, 2: moderate, 61~100 
times, 3: severe, 100 times or more, E: operation 
error. The patient had Grade 3 bruxism, and her 
pain was alleviated after Valium and Naxen were 
injected for diagnostic purposes. The patient was 
then diagnosed as TMD 1 (muscle disorder) and 
type 3 TMJ internal derangement, based on clini-
cal and radiographic findings. The symptoms were 
relieved after five months of physical therapy and 

splint treatment (Fig. 2). However, one year and 10 
months later, the patient visited our clinic again, 
complaining of the right molar being lifted upward, 
leading to a lack of occlusion. Occlusal contact in 
the posterior region was reduced at a weak bite, 
but complete occlusal contact was gained with a 
forceful bite. The patient experienced pain and dis-
comfort when the lateral side of the left TMJ was 
pressed (Fig. 3). A diagnostic model showed lack 
of occlusion at the right premolars and molars. The 
patient was tentatively diagnosed as acute maloc-
clusion due to anterior displacement of the right 
articular disc and resumed pharmacotherapy and 
splint treatment. After one year, malocclusion was 
mostly relieved, and the patient had no difficulty 
chewing. Treatment was thus terminated. 

Fig. 2. Initial panoramic and temporomandibular panoramic radiography (TM panoramic radiography) of 58-year-old female patient. 
The patient was diagnosed as temporomandibular disorder 1 (muscle disorder), and type 3 temporomandibular joint internal de-
rangement, based on clinical and radiographic findings. The symptoms were relieved after five months of physical therapy and splint 
treatment.

Fig. 3. Panoramic and temporomandibular panoramic radiography (TM panoramic radiography) 1 year and 10 months after initial 
examination. Left posterior open bite was observed. The patient experienced pain and discomfort when the lateral side of the left 
temporomandibular joint was pressed.
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3. Case 3
A 54-year-old patient with mouth opening limita-

tion and malocclusion.
A 54-year-old female patient visited our clinic 

with a chief complaint of mouth opening limitation. 
Upon the clinical examination, the patient’s maxi-
mum mouth opening ranged from 27 to 31 mm. 
The patient experienced a lack of occlusion in both 
posterior regions, pain in the lateral side of the right 
TMJ under finger pressure, lower jaw displacement 
upon mouth opening, stiff jaw in the morning, and 
tinnitus. Despite splint treatment at another dental 
clinic, the symptoms were not relieved. The patient 
also underwent a radiographic examination and 
received medication at a nearby hospital. When she 
visited our clinic (Fig. 4, 5), she had systemic disor-
ders including hypertension, rheumatoid arthritis, 
and chronic lung disease. Anterior displacement 
of the articular disc without reduction was found 
on the magnetic resonance imaging (MRI). Slight 
increase in hot uptake was observed at both TMJ on 
radioisotope bone scan, which did not necessarily 

indicate osteoarthritis (Fig. 6). The patient was di-
agnosed as acute mouth opening limitation due to 
type 3 TMD (anterior displacement of the articular 
disc without reduction). Accordingly, the patient 
underwent splint treatment, pharmacotherapy, and 
two sessions of intra-articular injection (stenoid, 
hyaluronic acid), but did not see much symptom re-
lief. As a result, the patient underwent bilateral TMJ 
arthroscopy and thereafter, consistently underwent 
physical therapy, pharmacotherapy, and traction 
therapy using SAS screws. TMJ arthroscopic lavage 
and lysis were performed at both TMJ superior joint 
spaces. Arthroscope showed fibrous adhesion and 
ecchymosis (Fig. 7). Posterior open bite was elimi-
nated after arthroscopic treatment and elastic trac-
tion (Fig. 8). In 4 years and 10 months after the ini-
tial visit, the occlusion is stable and well maintained 
(Fig. 9). Radiograph 4 years and 10 months after the 
initial visit shows right condyle remodeling change 
and all therapies were terminated on February 15th, 
2013 (Fig. 10).

Fig. 4. Initial panoramic and temporomandibular panoramic radiography (TM panoramic radiography) of 54-year-old female patient.

Fig. 5. Oral photograph at initial visit. Posterior open bite is observed.
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Discussion

Malocclusion may be indirectly related to TMD 
and numerous studies have revealed that there is 
little evidence that occlusal treatment, prosthodon-
tic or orthodontic treatment effectively treats TMD4). 
There is no scientific evidence that orthodontic 
or prosthodontic treatment to treat malocclusion 
induces TMD5). However, loss of occlusal support 
may be associated with the degenerative changes of 
the TMJ. In other words, when the vertical occlusal 
dimension decreases due to severe attrition, the risk 
for TMD significantly increases. In female patients, 
loss of occlusal support with age increases the risk 
for the degenerative condylar changes, and sub-
acute malocclusion may also occur6). In the case of 
the first patient presented in this case report, TMD 

may have worsened as the implant support sank, 
causing the loss of both open bite and occlusal sup-
port.

TMJ osteoarthritis is a degenerative change ac-
companied by secondary joint inflammation that 
can lead to bone disruption, which surpasses the 
bone remodeling ability of the condyle. It can be 
caused by impaired growth, tumor, local tooth loss, 
malocclusion, aging, metabolic abnormalities in the 
cartilage, and systemic disorders such as rheuma-
toid arthritis. Symptoms may appear around the 
TMJ after a delayed period in adult patients who 
have been suffering from rheumatoid arthritis for 
a long time. Juvenile idiopathic arthritis (JIA) is a 
systemic inflammatory disorder that induces the 
destruction of hard tissue, soft tissue and various 
joints. When the TMJ are affected, swelling, pain, 

Fig. 6. Both disc displace-
ment without reduction was 
observed in temporoman-
dibular joint (TMJ) magnetic 
resonance imaging. Bone scan 
showed mild TMJ uptake ratio 
(right: 3.20, left: 3.34) (asym-
metric index, right: 1.07, left: 
0.93).
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Fig. 8. Posterior open bite was eliminated after arthroscopic treatment and elastic traction.

Fig. 9. Oral photograph 4 years and 10 months after the initial visit. The occlusion is stable and well maintained.

Fig. 7. Temporomandibular 
joint (TMJ) arthroscopic lavage 
and lysis were performed at 
both TMJ superior joint spaces. 
Arthroscope showed fibrous 
adhesion and ecchymosis.
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crepitation, mouth opening limitation, mandibular 
retrognathism, anterior open bite, and facial asym-
metry can result. Patients with JIA are more likely 
to experience craniofacial or neck pain, and to have 
impaired functions even after 20 years, when com-
pared to people without JIA7-9). Idiopathic condylar 
resorption (ICR), also called condyle atrophy and 
progressive condyle resorption, is considered a se-
vere type of osteoarthritis. It commonly occurs pre-
dominantly among women aged 15 to 35 years with 
high mandibular plane angle and Class II occlusion. 
It frequently affects teenage girls who are physically 
active. The pathology can be caused or aggravated 
by microtrauma or microtrauma. For this reason, 
it used to be called “cheerleader syndrome.” Ado-
lescent internal condylar resorption is the most 
common type of condylar resorption. It commonly 
develops in teenage girls during puberty8). 

TMJ osteoarthritis, JIA, and ICR can result in se-
vere malocclusion and facial deformities. Patients 
without previous symptoms may begin to have 
symptoms after stress, or after a load application to 
the TMJ during dental treatment. For this reason, 
clinicians must be familiar with simple clinical ex-
aminations or useful diagnostic methods that can be 
used to identify these patients. Common diagnostic 
methods include the following1,2,6-9).

1)   Physical examination for identifying systemic 
disorders: Measure the erythrocyte sedimenta-
tion rate (ESR), C-reactive protein level (CRP), 
rheumatoid factor (positive for 80% of patients 
with rheumatoid arthritis and 33% of patients 
with scleroderma), and antinuclear antibodies 
(detected in 40%~60% of patients with rheuma-
toid arthritis) to identify patients with rheuma-
toid arthritis, scleroderma, and other autoim-
mune diseases. 

2)   Investigate the patient’s history of steroid use
3)   Investigate the patient’s history of orthodontic 

or orthopedic treatment 
4)   Investigate the patient’s history of orthodontic 

device use, such as chin cups, mandibular repo-
sitioning device, and orthopedic braces for the 
treatment of scoliosis or kyphosis.

5)   Radiographic examination: Assess changes in 
the condylar shape and morphology on radio-
graphic images, such as panoramic and com-
puterized tomography images. Most patients 
show small and slender condyles with irregular 
cortical bone surfaces; however, if bone resorp-
tion has stabilized, the cortical bone may show 
a normal morphology. A shortened ramus of 
the mandible may be observed on lateral cepha-
lograms, and various open bite patterns can be 
observed as the mandible rotates clockwise.

6)   Nuclear medical imaging: The diagnostic value 
of single photon emission computerized to-
mography (SPECT) is known to be significantly 
greater than that of common nuclear medical 

Right Left

Fig. 10. Radiograph 4 years and 10 months after the initial visit.
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tests. Teenage patients who are still undergoing 
condylar growth tend to exhibit a symmetric 
increase in uptake during a nuclear medical test. 
However, if uptake increases abnormally or 
asymmetrically, condylar resorption or progres-
sion to inflammatory lesions may be suspected. 

7)   MRI: MRI is the most important diagnostic tool 
for locating the articular disc, detecting changes 
in bone and soft tissue, and tracking inflamma-
tory reactions. 

Occlusal changes can occur because of impaired 
growth of the muscles of the TMJ, and TMJ internal 
derangement such as articular disc displacement. 
They can be classified as follows10): 

1)   Occlusal changes related to the progression of 
TMD (Fig. 11, 12): Excessive effusion, swelling, 
and pain occur as articular capsules, retrodiscal 
tissue, and ligaments become inflamed, and the 
mandibular moves to the opposite side as the 

mandibular condyle is pushed forward. When 
TMD becomes chronic, permanent structural 
changes such as articular disc displacement, 
condylar resorption, and condylar displacement 
can occur. When the anterior displacement of 
the articular disc without reduction continues, 
the mandibular condyle is pushed backward, 
and the mandible moves to the affected side, 
leading to anterior open bite and centric rela-
tion (CR)-centric occlusion (CO) discrepancy. 
As bone resorption progresses, the height of 
the mandibular ramus is reduced, leading to 
excessive contact with the posterior part of the 
affected side and the posterior open bite of the 
unaffected side. When osteoarthritis becomes 
bilateral, anterior open bite may occur11-13). 

2)   Occlusal changes related to the treatment of 
TMD (Fig. 13): If a patient wears a defective de-
vice, wears an anterior repositioning device or 

Fig. 12. Malocclusion was re-
solved after conservative treat-
ment (medication, joint cor-
ticosteroid injection, physical 
therapy, stabilization splint).

Fig. 11. Acute malocclusion developed 34 months after final implant prosthetic function (maxilla and mandible fixed hybrid pros-
thesis) in 48-year-old female patient. There were temporomandibular joint (TMJ) pain in the right side and mouth opening limitation 
(<20 mm). Irregular cortical surface on the right condyle was found in panoramic radiograph. This patient was treated with right TMJ 
steroid injection, medication, physical therapy and stabilization splint therapy.
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partial coverage splint for a long time, or has a 
normal device but does not visit the hospital or 
wear the device regularly, then occlusal changes 
can occur. Therefore, it is desirable to choose a 
safe device (stabilization splint) that does not 
induce irreversible occlusal changes but instead 
has excellent therapeutic effects14-16). 

If occlusal changes develop in association with 
TMD, then it must be determined whether occlusal 
treatment must be performed after initial treatment 
of the TMD. Irreversible treatment such as occlusal 
adjustment, prosthetic treatment, and orthodontic 
treatment should be avoided in the beginning of 
pathology11,17). Instead, remedies including nonste-
roidal anti-inflammatory drug injections for reduc-
tion of inflammation, occlusal stabilization splint 
for reduction of the load applied to the TMJ, physi-
cal therapy, short-term oral administration or intra-
articular injections of steroids (in the case of severe 
symptoms), elastic traction using an intermaxillary 
traction device or titanium screws, arthrocentesis, 
and arthroscopic surgery may be considered. 

For Case 1 in this study, occlusal changes were 
presumably induced by anterior displacement of 
the articular disc, or by the muscular disorder de-
veloped due to long-term dental treatment. How-
ever, the fact that malocclusion persisted for a long 
period of time, even after TMJ treatment, suggests 
that the occlusal changes may have been caused by 
other factors, such as sinking of the implant sup-
port. Therefore, there is a possibility that occlusal 
changes worsened the TMD. Prosthetic treatment 
in the maxilla to recover occlusion, occlusal stabili-
zation following TMJ treatment, continuous BTX-
A injections and the splint treatment, may resolve 
TMD and malocclusion. For Case 2, it appears 
that acute malocclusion occurred as TMJ internal 
derangement recurred. It was successfully treated 
by pharmacotherapy, physical therapy, and splint 
treatment. Case 3 developed a mouth opening 
limitation and malocclusion because the anterior 
displacement of the articular disc was maintained 
for a long period of time. The conditions were not 
relieved even after pharmacotherapy, intra-articular 

A

B

Fig. 13. Inaccurate appliance, anterior repositioning splint, ill-fitting appliances can cause irreversible occlusal change. Even if a nor-
mal device is made, if the patient does not want to go to the hospital well and is used for a long time arbitrarily, malocclusion may 
result. (A) Defective splints made by healthcare professionals other than dentists must not be used. It is best to choose a stabilization 
splint that does not cause irreversible occlusal changes and that has a good therapeutic effect. (B) A 37-year-old female patient pre-
sented with irreversible malocclusion with long-term intraoral appliance wear. On the panoramic radiographs, the shape of the bilat-
eral condyles was normal. The device was worn for two years. Severe open bite remained long after removal of the device.
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injections, physical therapy, and splint therapy, and 
the patient was treated with TMJ arthroscopy. 

In conclusion, differential diagnosis of occlusal 
changes associated with TMJ is very important. 
One should be careful about performing irrevers-
ible treatment, and must try conservative treatment 
instead. If they are not resolved after conservative 
treatment, then TMJ arthrocentesis and TMJ ar-
throscopy may be considered. If malocclusion per-
sists even after symptoms are relieved through TMJ 
treatment, then prosthetic or orthodontic treatment 
may then carefully be considered. 
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