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» Abstract

Though implant treatment is considered as a common treatment option for edentulous patients, there have
been few studies on the temporomandibular disorder (TMD) related with implant treatment. The purposes of
this study were to evaluate the relevance of TMD to the implant patients and to evaluate the risk factors of
TMD in relation with implant treatment.

For the evaluation of various risk factors of TMD in relation with implant therapy, clinical evaluation focused
on patient factors and implant factors.

From a group of 694 patients, 25 patients (3.6 %) were included in this study. The majority of the patients
were included in the asymptomatic ‘adaptive’ group. Parafunction was detected in 11 patients, 8 patients
were male. Four patients having parafunction showed complications such as implant failure or fracture of the
suprastructure.

From the results, it is possible that TMJ related symptoms are developed or aggravated after implant therapy,
which requires relatively more chair time; so TMJ examination should be included in the pre-operative
evaluation for dental implant patients. Also, it is important to treat patients after they sign an informed
consent that includes a detailed explanation on the possibility of TMD during treatment.

» Keywords : implant, temporomandibular disorder,

« J Kor Dent Sci. 2009; 2(1) : 4 - 10



Introduction

Some patients complained of temporomandibular disorder
(TMD) related symptoms after dental treatment. In those
cases, if there was inadequate preoperative explanation
about and evaluation for temporomandibular joint (TMJ),
the patients may consider that their TMD related symptoms
were caused by dental treatment. The patients may insist
that the direct cause of their TMJ problem is dental
treatment because the onset of their symptoms occurred
immediately following dental treatment, which often leads
to a greater incidence of legal problems. Delcanho”
recommended TMIJ evaluation for screening on every
patient prior to dental treatment because the majority of
patients had one or more TMD related symptoms. Actually,
TMD related symptoms are usually detected in the normal
population. In the 1980s, Pullinger et al® reported that only
42% of men and 36% of women were free of subjective
symptoms from a sample population (composed of 437
young adults) and 12% of men and 15% of women had
eccentric TMJ position on tomogram in a clinically
asymptomatic group (n=54). Limitation of jaw movement
and joint noise were found in 40-75%, TMJ pain was
detected in 28-33% of the American normal volunteers not
having any clinical symptoms in the TMD epidemiologic
study of the early 1990s. Also, they reported that 5% of the
normal patients experienced bouts of TMJ pain during the
previous 6 months?. Dental implant treatment is grossly
divided into surgical and prosthetic procedures. Each
procedure has multiple steps so more time is necessary
compared with conventional prosthodontic treatment. This
means that patients are required to keep their mouths open
for extended periods during treatment. Therefore, especially
in the patients with potential or subclinical TMD related
symptoms, symptoms may be developed or aggravated.
Patients having parafunctional habits (i.e. bruxism,
clenching) can be potential candidates for TMD. Also, these
habits can be considered as risk factors in implant failure.
Though implant treatment is considered a common
treatment option for edentulous patients, there have been
few studies on TMD related with implant treatment. The
purposes of this study were to evaluate the relevance of
TMD to implant patients and to evaluate the risk factors of
TMD in relation with implant treatment.

Materials and Methods

From the patients who had undergone implant treatment at
Seoul National University Bundang Hospital from June
2003 to December 2007, those having TMD related
symptoms were included in this study. For the evaluation of
various risk factors of TMD, clinical evaluation focused on
patient factors and implant factors. Initial TMJ status,
clinical diagnosis of TMJ, radiographic abnormality, oral
parafunction, and previous TMD treatment history were
included as patient factors. Duration of implant treatment,
the number of implants, and type of prosthesis were
included as implant factors. TMJ screening was performed
on all implant patients to determine their initial TMJ status.
Initial TMJ status of new patients was classified into four
groups on the basis of criteria described by Delcanho”. ; I:
healthy, II: asymptomatic adaptive, III: temporomandibular
dysfunction, IV: temporomandibular disorder (Table 1).
Clinical diagnosis was made on the basis of clinical
symptoms and radiographic findings. Basically, research
diagnostic criteria (RDC) were used as reference. The
criteria were suggested by the Japanese Association for TMJ
(Table 2). Oral parafunctions (i.e., clenching, bruxism, etc.)
were admitted in cases where a definite description was
provided by patients (or family members) on the
parafunction or in cases of objective evidence (i.e., attrition,

cervical abfraction, etc.).

Table 1. Classification of TMJ status (Delcanho, 1994)

Groups Definition

|. Healthy
II. Asymptomatic ‘adaptive’

No abnormal findings

The group of patients having
subclinical symptoms which are not
recognized and well adapted. The
patients can be regarded as
‘unknown’ risk group.

|Il. Temporomandibular dysfunction ~ The patients are aware of symptoms
indicative of a TMD yet the problem
severe enough to warrant them

seeking care for those symptoms

V. Temporomandibular disorder The patients present with the
complaint of TMD symptoms and so
are actively seeking treatment of a

TMD
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Table 2. Diagnostic classification (Japanese Association for TMJ)

Classification ~ Major target area Pathology

| Masticatory muscle Myospasm, myositis

Il Articular capsule, Extension, contusion of
ligament, disc articular capsule, ligament,

meniscus

IIl Articular disc, synovial Disc displacement, deformity,
membrane perforation, fibrosis

1% Articular cartilage, disc, Cartilage destruction, bone
synovial membrane, remodeling and/or
mandibular condyle, degeneration
glenoid fossa

Vv Psychological problem, others
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Results

From the 694 patients, 25 patients (3.6 %) were included in
this study. The patients’ age ranged between 19 and 70
(mean: 48). From the 25 patients, 13 were male and 12 were
female. In this study, in the aspect of pre-operative TMJ
status, there was no difference in the ratio of men:women in
the healthy and TM dysfunction groups. However, the
male:female ratio was 8:3 in the asymptomatic ‘adaptive’

group. Five of six patients in the TMD group were women.
1) Initial status of TMJ

The majority of the patients were included in the
asymptomatic ‘adaptive’ group (11 patients) (Table 3).

Table 3. Classification of TMJ status (Delcanho, 1994)

Group Number
I. healthy 6(M:3,F:3)
II. asymptomatic ‘adaptive’ 11(M: 8, F:3)
IIIl. TM dysfunction 2(M: 1,F:1)
IV.TMD 6(M: 1,F:5)
Total 25(M: 13, F: 12)
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2) Clinical diagnosis

Eight patients were included in the mixed type (included in
more than 2 types). Seven patients were in the normal group

Table 4. Clinical Diagnosis of TMD (Japanese Association for TMJ)

Types Number
1 2
Il 4
1l 4
Normal 7
Combined 8
I+ 111 1
[+ 10+ 1V 1
I+ 1V 2
[+l +V 1
[ +V 1
N+V 1
H+1V+V 1
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category (Table 4).

3) Clinical symptoms and signs

Major symptoms were joint pain (60.0%) and noise
(36.0%). Miscellaneous symptoms such as teeth attrition
(28.0%), headache (16.0%), and occlusal problem (12.0%)
were also detected in the patients. Multiple symptoms were
present in one patient (Table 5).

Table 5. Clinical symptoms and signs

Types Number

ol

Joint pain
Noise
Teeth attrition/fracture
Headache
Occlusal problem
Muscle tenderness
Limitation of jaw movement
TMJ locking
Facial change
Mouth opening deviation
TMJ subluxation
Cervical abfraction
Facial parasthesia
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4) Radiographic findings

In 5 cases, bony changes (i.e., flattening, hyperplasia,
hypoplasia, deformity) were detected in the radiographs.
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TMD treatment was provided before implant treatment to 3
of them. In the asymptomatic group, 2 patients complained
of TMD symptoms during implant treatment.

5) Oral parafunction

Parafunction was detected in 11 patients, 8 of whom were
male. Initial TMJ status included the asymptomatic
‘adaptive’ group with 9 patients and the TMD group with 2
patients. Clinical diagnosis was classified as normal in 7
patients, TMD in 4 patients (previous TMD in 1 patient,
post-treatment TMD in 3 patients) (Table 6). Splint therapy
had been performed on 3 patients before implant treatment
and on all patients after implant treatment. In the evaluation
of the effect of parafunction on implant treatment, four
patients showed implant related complications.
Examinations detected osseointegration failure in 3 patients,
repeated falling off of the suprastructure in 1 patient, and

damage to the prosthesis in 2 patients.

Table 6. TMJ status and clinical diagnosis of the patients with parafunction

Number
Initial TMJ status
Il. asymptomatic ‘adaptive’ 9
IV. TMD 2
Clinical Diagnosis
I,V 1
IV 1
(1,1 1
I 1
Normal 7

Young-Kyun Kim et al : Implant therapy and temporomandibular disorder. J Kor Dent Sci 2009.

6) Type of TMD treatment before implant surgery

In 9 patients, TMD related treatment was performed before
implant surgery. Pre-operative TMJ status of the patients
were one asymptomatic ‘adaptive’ , 2 TM dysfunction, and
6 TMD patients. Instruction, medication, and physical
therapy were provided to the 4 patients and a splint was
applied to 5 patients. Among the 4 patients who received
instruction, medication and physical therapy, 3 patients
experienced no specific symptoms related with TMJ during
the treatment. However, splint therapy was recommended in
a patient because the symptom persisted during implant
therapy. Among the patients who had undergone splint

therapy, parafunction was detected in three of them. Pre-
operatively Splint therapy had been applied to one of the
five patients for the prevention of bruxism. splint therapy
was continued after implant treatment. There were no TMD
symptoms. In a patient who showed TMD related symptoms
in the pre-treatment period, the symptoms were completely
alleviated by splint therapy. However, in three patients, the
symptoms persisted. So, splint therapy, hyaluronic acid, and
botulinum toxin injection therapy were followed in a step-

by-step manner (Table 7).

Table 7. Type of TMD treatment before implant surgery

Types Number
Counseling, medication, physical therapy 4
Counseling, medication, splint 5
Total 9
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7) TMJ treatment during or after implant treatment

TMD treatment was performed on 14 patients. TMD related
symptoms occurred during the implant treatment in 11
patients (male : female = 4 : 7). In 3 patients, pre-operative
TMD persisted and combined approaches with medication,
hyaluronic acid injection, botulinum toxin injection, and
splint were performed. In 11 patients, TMD occurred 0.5 ~
37 months after implant surgery. Counseling, medication,
and splint therapy were applied to those patients. All TMD
related symptoms were relieved in 10 patients after 1-12
months of treatment. The case of a 50-year-old female
patient included in the asymptomatic group preoperatively
did not respond to the treatment during 20 months and
resulted in a medical dispute. Among those cases where
TMD related symptoms developed after implant treatment,
Group I initial TMJ status included 6 patients, Group II
(asymptomatic ‘adaptive’ group) had 4 patients, and the

Table 8. TMD occurrence in the course of implant therapy

Types Number
Persistent TMD (Pre-existing TMD) 3 (all female)
Newly developed TMD (0.5-37 months) 11(M:4,F:7)
| 6
Il 4
I\ 1
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TMD group had 1 patient. (Table 8).
8) The duration of implant treatment

The time from implant placement to completion of
prosthesis ranged from 4 to 30 months (mean: 11.4 months).
The duration of implant treatment of the 14 TMD-related
patients who had TMD ranged from 6 to 30 months (mean:
12 months). The duration of implant treatment of the 11
TMD-free patients ranged from 4 to 28 months (mean: 11
months).

9) Medical dispute (Legal problem)

An asymptomatic ‘adaptive’ female patient complained of
persistent pain, MOL, intermittent locking during the
implant treatment. There was no response to splint therapy.
A medicolegal problem ensued.

10) The relation between TMD and type
prosthetic component / implant site

A single implant prosthesis was used in 8 patients and a
fixed partial prosthesis in 17 patients. Considering the
number of implants, more than 4 implants were placed in 9
patients. Among them, previous TMD symptoms were
detected and treated in 1 patient and TMD developed after
implant surgery in 3 patients. 3 or less implants were placed
in 16 patients. Among them, pre-operative TMD treatment
was performed on 5 patients, and TMD occurred after
implant treatment in 8 patients. In this study, there was no
significant difference in the TMD incidence rate between
single implant cases and multiple implant cases (more than
three implants). It was suspected that the number of

implants was not associated with TMD.

Discussion

It is possible that overloading on the masticatory muscle and
TMJ was induced by prolonged chair time and mouth
opening and that temporary medial pterygoid muscle spasm
or myositis resulted from the block anesthesia of IAN. Also,
a prosthesis that is inadequate for masticatory function may
be considered as one of the TMD causes. In those cases,

patients may complain of various TMD related symptoms

such as mouth opening limitation or pain. In the worst case
scenario, failure to adequately inform the patient of the
potential risks and consequences of the procedure may
result in legal action by the patient *.

Lundeen® reported that the prevalence of clinically
significant physical TMD symptoms ranged from 17 to 35%
among denture wearers. Because denture wearers usually
have subclinical symptoms, there is a high possibility of
TMD incidence during dental treatment including implant
therapy.

Dworkin® reported that about 50% of the normal population
showed joint noise, deviation in mandibular movement, and
that intervention was needed in 3.6~7% of cases.
Alexander” reported that 9-13% of healthy patients having
asymptomatic TMJ showed disc displacement on MRI.
Pereira® et al reported that 91% of TMJ showed disc
deformation, disc displacement, and TMJ degenerative
change in cadaver study.

Johansson et al” evaluated the risk factors of TMD in
elderly patients. Some TMD pain was reported by 12.1% of
the sample. The prevalence of mouth opening difficulty was
11.1%, and those with a combination of TMD pain and/or
difficult mouth opening comprised 19.2% of the sample.
Women, and those who reported impaired general health,
dissatisfaction with dental care and with their teeth, dental
fear, bruxism, intraoral problems, and those with removable
dentures had significantly higher risk for both pain and
dysfunction symptoms.

There have been many reports on TMD with dental
treatment. Huang and Rue'” reported that there were 391
patients complaining of TMD related symptoms following
3rd molar extraction from among 34,491 patients studied.
They also commented that preoperative explanation on the
possibility of TMJ complications and care to protect against
TMIJ during surgery are important. Lee'” reported clinical
cases of TMD with headache in the course of periodontal
treatment. However, McNamara et al'" suggested that TMD
related symptoms occur in healthy individuals and increase
with age, particularly during adolescence; thus, TMD
symptoms that originate during various types of dental
treatment may not be related to the treatment but may be a
naturally occurring phenomenon.

There are high possibilities of medical dispute in the cases
of TMD where symptoms developed after dental treatment.
If the patient pursues legal action, it is difficult to improve

his/her subjective symptoms. Also, dentists should be
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careful in dealing with lawsuit-related patients because they
may exaggerate their symptoms and respond to treatment
poorly. Previous studies of direct trauma TMD patients
demonstrate that litigating patients have a higher number of
pain sites and more complaints of pain than nonlitigating
patients'.

Delcanho” recommended that TMJ evaluation should be
performed on all the patients before dental treatment and
that information should be served on the possibility of TMD
development. Asymptomatic ‘adaptive’ patients (group II)
meant a group of patients with subclinical symptoms that
are not recognized and well adapted. The patients can be
regarded as an ‘unknown risk’ group. If TMD related
symptoms develop in group II patients without pre-
treatment TMJ evaluation and explanation, there may be
significant problems with their management. Those patients
aware of mild TMJ related symptoms but remain without
treatment are classified as temporomandibular dysfunction
patients (group III). If there is adequate TMJ evaluation and
explanation before treatment, there will be no legal problem
in group III patients. TMJ treatment should be done prior to
any dental treatment for TMD patients (group IV).

It will be time-consuming work to examine TMJ of all the
patients in detail. However, evaluation for pain free range
of mandibular movement, active range of movement,
palpation for preauricular TMJ tenderness, TMJ sound
evaluation, palpation for masseter and temporalis muscle
tenderness, symmetry and alignment of the face and jaws,
intraoral inspection for parafunction should be performed.
An osseointegrated implant has direct bone contact and
there are no periodontal receptors. It has been demonstrated
that tactile perception is reduced at osseointegrated oral
implants compared to teeth with more than 8-fold higher
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