MedNEX

Journal of Medical an Health Sciences

L)

Check for
updates

8 REVIEW ARTICLE

Temporomandibular joint and complications in the dental implant: a

systematic review

Thais Alarcon Idalgo®?, Anténio Abdoral Soares Neto'?, Fabio Alarcon Idalgo?,
Silvio Antonio dos Santos Pereiral?, Alexandre Gomes Nunes'?,

Elias Naim Kassis!?, Alvaro José Cicarelil?2

1 UNORTE - University Center of Northern Sao Paulo, Dentistry department, Sdo José do Rio Preto, Sdo Paulo, Brazil.
2ZUNIPOS - Post graduate and continuing education, Dentistry department, Sdo José do Rio Preto, Sdo Paulo, Brazil.

*Corresponding author: Dr. Fabio Alarcon Idalgo.
Unorte/Unipos — Graduate and Postgraduate education,
Dentistry department, Sdo José do Rio Preto,

Sdo Paulo, Brazil.

Email: dridalgo@gmail.com

DOI: https://doi.org/10.54448/mdnt23S215

Received: 02-18-2023; Revised: 05-31-2023; Accepted: 06-02-2023; Published: 06-05-2023; MedNEXT-id: €235215

Abstract

Introduction: Surgical procedures in the oral cavity
and maxillofacial complex are used to remove
pathologies and infections, restore function, optimize
occlusal relationships, and prosthetically replace teeth
and temporomandibular joints. Objective: It was to
present, through a systematic review, the main clinical
outcomes of the treatment of the temporomandibular
joint in the scenario of dental implants and
complications. Methods: The systematic review rules
of the PRISMA Platform were followed. The search was
carried out from February to May 2023 in the Scopus,
PubMed, Science Direct, Scielo, and Google Scholar
databases, using articles from 2018 to 2023. Results
and Conclusion: A total of 107 articles were found, 37
articles were evaluated and 19 were included and
developed in this systematic review study. Considering
the Cochrane tool for risk of bias, the overall assessment
resulted in 25 studies with a high risk of bias and 24
studies that did not meet GRADE. It was concluded that
for the entire gear of the temporomandibular joint to
work efficiently, occlusion, joint, musculature,
ligaments, and psychological factors must be in
complete harmony. Clinical studies have shown that
factors associated with implant placement, such as the
long duration of surgical procedures, may represent risk
factors for temporomandibular disorders.
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Introduction

Surgical procedures in the oral cavity and
maxillofacial complex are diverse and involve multiple
tissues exclusive to this region, such as the
temporomandibular joints (TMJ) [1]. These procedures
are used to remove pathologies and infections, restore
function, optimize occlusal relationships, prosthetically
replace teeth and temporomandibular joints, improve
esthetics, and increase the dimensions of the upper
respiratory tract [2].

In this context, the failure of conservative
treatment of TMJ is one of the main problems [1]. The
TMJ is the only mobile joint in the skull, allowing rotation
and translation movements, this is due to its double
articulation next to the condyle and its condylar cavity
[1,2]. For all this gear to work efficiently, occlusion,
joint, musculature, ligaments, and psychological factors
must be in complete harmony [1-3]. As a corollary of
this, the TM] can be affected by arthritic disease,
trauma, and hookworms - Temporomandibular
Disorders (TMD) [4,5]. The TM] prosthesis is indicated
for diseases that result in anatomical changes and aims
to restore joint function with pain relief, with good
functional results and low morbidity [6], especially
thanks to the use of 3D printing [7].

Also, TMD can be divided into two large subgroups,
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those originating from joint problems, that is, those in
which the signs and symptoms are related to the TMJ,
and those of muscular origin, in which their relationship
is associated with the structures of the stomatognathic
system [6,7], causing chronic pain processes and loss of
quality of life. According to studies, about 70% of the
general population has already suffered at least one
symptom of this disorder at some stage of life, especially
since it is observed that the female population is the
most affected [8-10].

Thus, the present study aimed to present, through
a systematic review, the main clinical outcomes of the
treatment of the temporomandibular joint in the setting
of dental implants and complications.

Methods
Study Design

This was followed by a systematic literature review
model, according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) rules.
Available in: http://prisma-
statement.org/?AspxAutoDetectCookieSupport=1.
Accessed in: 04/17/2023.

Data sources and Study Quality and Risk of Bias

The literary search process was carried out from
February to May 2023 and was developed based on
Scopus, PubMed, Science Direct, Scielo, and Google
Scholar, using articles from 2018 to 2023, using the
descriptors (MeSH  Terms): "Dental  implant.
Complications. Temporomandibular Jjoint.
Temporomandibular disorder”, and using the Booleans
"and" between the descriptors (MeSH Terms) and "or"
between the historical findings. The quality of the
studies was based on the GRADE instrument. The risk of
bias was analyzed according to the Cochrane
instrument.

Results
Summary of Literary Findings

A total of 107 articles were found. Initially,
duplication of articles was excluded. After this process,
the abstracts were evaluated and a new exclusion was
performed, removing the articles that did not include the
theme of this article, resulting in 62 articles. A total of
37 articles were evaluated and 19 were included and
developed in this systematic review study (Figure 1).
Considering the Cochrane tool for risk of bias, the overall
assessment resulted in 25 studies with a high risk of bias
and 24 studies that did not meet GRADE.

Figure 1. Selection of studies.
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Figure 2 presents the results of the risk of bias in
the studies using the Funnel Plot, through the
calculation of the Effect Size (Cohen's Test). The sample
size was determined indirectly by the inverse of the
standard error. The graph showed symmetric behavior,
not suggesting a significant risk of bias in studies with
small sample sizes, which are shown at the bottom of
the graph.

Figure 2. The symmetric funnel plot does not suggest
a risk of bias between the small sample size studies that
are shown at the bottom of the graph (N = 19 studies
(2018-2023).
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Major Results

Alloplastic total prosthesis of the
temporomandibular joint (TMJ) has good evidence of
safety and efficacy, despite failures. Due to the failure
of several of these systems, the use of alloplastic
prostheses has drastically declined, despite their
advantages over autogenous restorations. Thus, a study
analyzed the criteria that must be met by a biomaterial
to be considered suitable for implantation, as well as the
common complications that may occur. Still, several
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surface modification techniques are proposed as an
alternative to the materials used in current TMJ]
prosthesis systems [11-13].

In this scenario, a study evaluated the main intra
and postoperative complications associated with two
different therapeutic approaches for the treatment of
mandibular condyle fractures: conservative treatment
(CTR) and surgical treatment (ORIF, Open Reduction,
and Internal Fixation). A total of 2458 patients with 2810
fractures were collected for the study. Patients treated
with CTR and ORIF were on average 29 years old, of
those treated with CTR, 72.37% and 27.63% were male
or female, respectively, and of those treated with ORIF,
70.36%, and 29.64 % were male or female,
respectively. The main complications suffered by
patients with CTR and ORIF were asymmetry
(10.2%/6.4%), residual pain (6.5%/5.6%),
temporomandibular joint and joint imbalance (15.9%
/10.3%), and malocclusion (11.1%/4.0%), respectively.
Significant differences were found between CTR and
ORIF only in the number of cases of TMJ and joint
imbalance and malocclusion. Facial nerve damage was
found exclusively in patients with ORIF (8.6%), of which
8.3% were temporary and 0.3% were permanent [14].

Furthermore, a retrospective cross-sectional study
in the US analyzed medical malpractice claims involving
TMJ operations. A total of 1,455 closed claims occurred
during the study period. There were 14 closed claims
involving TMJ] operations (0.96% of total claims).
"Improper performance" was the most common alleged
error for TMD claims. Two claims (1 TMJ arthroscopy
and 1 TMJ replacement) were settled with payment, and
the alleged error for these claims was a poor
performance. No TMJ] claim has received a court
payment. Claims related to dentoalveolar and dental
implants accounted for 68.73% (n = 1000) and 15.53%
(n = 226) of all claims in the World Health Organization
(WHONIC) registry, respectively [15].

In the context of dental implants, generalized
periodontitis can impair the integrity of the dentition,
which leads to functional disorders of the muscular
apparatus, TMJ], and aesthetic defects. The effective
method of restoring the integrity of the dentition is
dental implantation. In this sense, the issue of dental
implantation is of particular importance and requires
further development including different age groups. One
study sought to improve the results of dental
implantation and avoid its complications based on
identifying the causes of dental implantation
complications and developing preventive measures in
people of different age groups. A total of 65 patients
aged 35-60 years with secondary adentia were under
observation. The main study group included 45 patients
aged between 35 and 60 years with secondary adentia

caused by periodontal disease. The control group
included 20 age-matched patients with secondary
adentia due to caries complications. All patients in the
main and control groups underwent a comprehensive
examination of the condition of the peri-implant and
periodontal area before implantation within the shortest
time after surgery. The microbiological study was
carried out on 65 patients to study the colonization
dynamics of the oral microbiota. Complications after
implantation were identified in 24 (53.33%) patients in
the main group. The most frequent complications were:
interruption of wound healing in 7 (15.56%) patients,
pus in the postoperative wound in 8 (17.78%),
expressed pain and altered sensitivity after implantation
in 4 patients (8, 89%) patients, mandible perforation in
1 (2.22%) patient, a divergence of wound edges without
implant exposure in 4 (8.89%) patients. A large number
(53.33%) of postoperative complications in patients in
the main group with secondary adentia were due to
generalized periodontitis [16].

Besides, a study evaluated changes in pain and
range of motion (ROM), as well as postoperative
complications and comorbidities, in patients undergoing
TMJ surgery. Data were obtained from 95 patients who
underwent a total of 108 surgical procedures, with a
mean followup of 4.48 + 3.38 years. The most common
primary indications for TJR were ankylosis (44%) and
inflammatory disease (23%). Maximum interincisal
opening improved by an average of 7.7 £ 10.27 mm and
pain decreased by an average of 1.5 + 3.29 points on
the visual analog scale. Transient facial nerve paralysis
(25%) was the most common postoperative
complication; however, long-term complications were
rare. The most frequent comorbidities were psychiatric
disorders (56%) and gastrointestinal diseases (46%).
Psychiatric patients had similar preoperative pain scores
(6.0 £ 2.90) but significantly higher postoperative pain
scores (4.7 = 2.58) compared to non-psychiatric
patients. Twenty-eight percent of patients had previous
failures of TMJ implant materials, specifically Proplast-
Teflon. These patients were significantly older (50.4 +
8.26 years) and had shorter preoperative ROM (21.7 +
8.85 mm) and shorter postoperative ROM (28.3 + 9.59
mm). Therefore, patients showed a statistically
significant increase in ROM and a reduction in pain [17].

One study analyzed TMD in the context of implant
dentistry, noting that prolonged surgical procedures
may be a risk for TMD. On the other hand, implant-
supported prostheses contributed to the mitigation of
some aspects of TMD. The included clinical studies
showed that factors associated with implant placement,
such as the long duration of surgical procedures, may
represent risk factors for TMD. They also indicated the
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