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This retrospective study aimed to evaluate patient satisfaction with different temporomandibular joint
(TMJ) treatments. Patients were included in the study according to the following inclusion criteria: 1)
arthrogenous and/or myogenous temporomandibular disorders (TMD); 2) Dimitroulis classification
category between 1-4; 3) conservative treatment without any improvement at least for 3 months; 4)
indication for one of the following TMD treatments: injection of botulinum toxin; arthrocentesis;
arthroscopy, and open surgery without alloplastic material; and 5) age �16 years. An independent
satisfaction questionnaire with 11 queries was applied via phone call to all patients, which included 6
questions using a 10-point Likert scale and 5 yes-or-no questions. The principal outcome was the overall
satisfaction with the clinical result of the treatment, and the secondary outcomes were specific satis-
faction with the following: 1) pain reduction; 2) range of mouth opening; 3) chewing ability; 4) post-
operative recovery; 5) the fulfillment of expectations; 6) treatment choice; 7) treatment
recommendation to a friend; and 8) the need for another intervention. Anxiety and depression were also
included as variables. Data were analyzed using descriptive statistics, non-parametric Kruskal-Wallis and
Spearman rank correlation coefficient tests. A total of 120 patients (mean age 41.20 ± 17.78 years) were
enrolled, comprising 109 women (90%) and 11 men (10%). The overall clinical satisfaction of all patients
was 8.24 ± 2.23 (mean ± SD), and 97 patients (80.8%) stated that they would repeat the treatment.
Patients submitted to TMJ arthrocentesis and arthroscopy had higher overall clinical satisfaction
(9.09 ± 0.971 and 9.03 ± 1.13, p ¼ 0.021) followed by open surgery (8.38 ± 1.84). The authors observed
three statistically significant correlations: 1) overall clinical satisfaction and patient expectations
(r ¼ 0.803; p < 0.0001); 2) overall clinical satisfaction and post-treatment pain (r ¼ �0.299; p ¼ 0.003);
and (3) the presence of depression and the need for further TMJ treatment (r ¼ 0.186; p ¼ 0.043). Within
the limitations of the study it seems that patient expectations should be addressed ad initium, and the
presence of a diagnosis of depression with concomitant TMD must alert the clinical team and patient for
the possible need of additional treatment.

© 2023 European Association for Cranio-Maxillo-Facial Surgery. Published by Elsevier Ltd. All rights
reserved.
1. Introduction

Temporomandibular disorders (TMD) are a group of arthroge-
nous and/or myogenous problems associated with morphological
and functional deformities (Murphy et al., 2013; Yap et al., 2021).
TMD is the most common cause of orofacial pain of nondental
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origin (Soni, 2019). The estimated prevalence among adults ranges
between 5% and 15% (Liu and Steinkeler, 2013; Ahmad and
Schiffman, 2016; Li and Leung, 2021; Yap et al., 2021), yet TMD-
related symptoms may be present in up to 50% of adults (Li and
Leung, 2021).

The main goal of TMD treatment is pain reduction and function
improvement, and increasing patients’ quality of life (Liu and
Steinkeler, 2013; Al-Moraissi et al., 2021). Historically, treatment
strategies for arthrogenous TMD have involved a sequential
approach (Al-Moraissi et al., 2020). In a first attempt, the literature
Elsevier Ltd. All rights reserved.
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highlights the role of reversible strategies. Second, minimally
invasive, non-reversible procedures should be attempted: (1) intra-
articular injection (IAI) of different drugs (hyaluronic acid, platelet-
rich plasma); (2) temporomandibular joint (TMJ) arthrocentesis; or
(3) TMJ arthroscopy (alone or in combinationwith IAI) (Dimitroulis,
2018; Al-Moraissi et al., 2020).

Among the available reversible approaches, botulinum toxin
(BTX) injections have demonstrated interesting therapeutic effects
in the treatment of myofascial pain (Schwartz and Freund, 2002;
Song et al., 2007; Awan et al., 2019). Some studies report that BTX
injections into the masticatory muscles are a considerable treat-
ment method to address TMD pain, reducing its intensity (Sipahi
Calis et al., 2019; Machado et al., 2020) and improving quality of
life (Villa et al., 2019). In addition, it is a simple procedure with a
good risk-to-benefit ratio (Sunil Dutt et al., 2015; Sipahi Calis et al.,
2019). Minimally invasive techniques such as TMJ arthrocentesis
and arthroscopy are now among the most widely used techniques
in the treatment of internal derangements. Open joint surgeries are
recommended for more severe arthrogenous TMD (Krug et al.,
2004; Doucet and Morrison, 2011, Ângelo et al., 2022).

The majority of the studies evaluate clinical outcomes to define
surgical success: TMJ pain in VAS scale and maximum mouth
opening (MMO, mm) (Eriksson and Westesson, 2001; Bas et al.,
2019; Insel et al., 2020). However, few studies evaluate patient
perspective on clinical outcomes. The non-evaluation of patient
perspective may be associated with a distortion between clinical
and patient interpretation of the results. Therefore patient-
centered studies may present an advantage in evaluating the
effectiveness of each treatment taking into account the patient's
perspective. Thus, the authors formulated the following hypothe-
ses: 1) minimally invasive treatments are associated with higher
clinical satisfaction compared to open surgery? 2) botulinum toxin
injections in myogenous TMD are associated with high satisfac-
tion? 3) mental disorders (eg, depression, anxiety) have a relation
to patients' clinical satisfaction?

The main purpose of this study was to evaluate patients’ clinical
satisfaction with different TMJ treatments: BTX injections, TMJ
arthrocentesis, arthroscopy, and open joint surgery without allo-
plastic material.

2. Materials and methods

2.1. Study design

A cross-sectional retrospective study was performed that
included patients treated for TMD from April of 2017 to April of
2021. The study was approved by the institutional ethics commit-
tee. All enrolled patients gave their informed consent in writing,
following current legislation.

The inclusion criteria were as follows: 1) arthrogenous and/or
myogenous TMD; 2) Dimitroulis classification category between 1-
4; 3) conservative treatment without any improvement at least for
3 months; 4) indication for one of the following TMD treatments:
injection of botulinum toxin; TMJ arthrocentesis; TMJ arthroscopy;
TMJ open surgery without alloplastic material; and 5) age �16
years. An age over 16 years was considered as an inclusion criterion
for the following reasons: 1) it is accepted in the literature that 99%
of facial bone growth is complete (Weaver et al., 1998); and 2) a
young adult is able to understand the application of the question-
naire and to answer it autonomously (Hargreaves et al., 2018).
Exclusion criteria were as follows: 1) previous TMJ surgical inter-
vention; 2) impaired cognitive capacity; 3) age <16 years; and 4)
current pregnancy or breastfeeding.

Prior to treatment, all patients were examined and treated by
the same TMJ surgeon (D.A.). TMJ pain was assessed with a visual
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analog scale (VAS; 0e10, with 0 being no pain and 10 having
maximum insupportable pain) and MMO (mm) using a certified
ruler between the incisor teeth. Arthralgia was diagnosed through
positive history for both of the following criteria: 1) pain in the jaw,
temple, ear, or in front of the ear and 2) pain modified with jaw
movement, function, or parafunction. Positive examination for
arthralgia was reported if pain location in TMJ area was observed
and pain was experienced on palpation of the lateral pole; or pain
on maximum unassisted or assisted mouth opening, right or left
lateral movements, or protrusive movements. The final arthroge-
nous diagnosis was confirmed with magnetic resonance imaging
(MRI). Myogenous disease, including myalgia, was diagnosed ac-
cording to a clinical history positive for the following: 1) in the past
30 days, pain in the jaw, temple, in front of the ear, or in the ear,
with clinical confirmation of pain location in the temporalis or
masseter muscle; and 2) pain modified with jaw movement,
function or parafunction, and a positive clinical evaluation for
palpation pressure (5 s/1 kg pressure) in masseter and/or tempo-
ralis muscles, as defined in DC/TMD (Schiffman et al., 2014).
Myalgia was graded in accordingly with pain intensity in each
muscle: 0 ¼ no pain/pressure only; 1 ¼ mild pain; 2 ¼ moderate
pain; 3 ¼ severe pain (Goiato et al., 2017).

Postoperative pain was assessed at each patient's last follow-up
visit before the application of the questionnaire.

The decision regarding which treatment to apply was based on
the Dimitroulis classification (Dimitroulis, 2013), as follows: Cate-
gory 1: patients without joint noises, no history of locking or disc
dislocation, with TMJ pain associated with myofascial pain. These
patients were treated with botulinum toxin injections. Category 2:
patients with intermittent pain, joint clicking, diagnosis of DDwRor
indication of joint inflammation with normal condyles. These pa-
tients were treated with TMJ arthrocentesis. Category 3: patients
with long-standing closed lock (>2 months), painful recurrent
dislocation of the TMJ with diagnosis of DDwoR, absence of clicks,
TMJ internal derangement or synovial chondromatosis. These cases
were treated with TMJ arthroscopy. Category 4: patients with
radiological signs of changes in condylar morphology such as
osteophytes, small subcondral cysts and with loss or thinning of
cartilage layer, severe displaced and deformed articular discs,
including disc perforation. When the disc was salvageable, the
patients were treated with discopexy; if the disc was unsalvage-
able, discectomy was performed (Ângelo et al., 2022).

2.2. Treatment protocol

2.2.1. BTX injections
One session of BTX injections was used for patients with muscle

tenderness without an arthrogenous disorder. For muscular
tenderness grade 1e2 and 3, 155 U and 195 U of incobotulinum
toxin A, respectively, was injected equally distributed in the right
and left temporal and masseter muscles. The authors used Xeo-
min® (Merz).

2.2.2. TMJ arthrocentesis
Local anesthesia was done with lidocaine and epinephrine

(1:80.000), blocking the auriculotemporal nerve. The first puncture
point was performed with a careful palpation of the lateral rim of
the glenoid fossa. A 5-cc syringe was prepared with 3-cc of Ringer's
lactate and 1.8-cc of lidocaine with epinephrine 1:80.000. A 21-G
needle coupled with a 5-cc syringe was gently inserted into the
joint, and when the tip of the needle made contact with the pos-
terior slope of the eminence of the upper joint compartment, the
surgeon verticalized the needle to access the upper compartment.
The first validation was performed with a successful pumping ac-
tion with inflow and outflow of fluids in the joint space. If the
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surgeon was not able to achieve a positive pumping, the arthro-
centesis was aborted. After this step, the second portal was easily
completed with a 21-G needle, promoting a successful outflow
fluid. After completing an effective circuit, a joint washing was
performed with 60e80 ml of Ringer's lactate solution. Supple-
mental injection was performed with hyaluronic acid (1.5 ml) or
hyaluronic acid and platelet-rich plasma (PRP) in patients with
osteoarthritis (OA).

2.2.3. TMJ arthroscopy
TMJ arthroscopy was performed with a 1.9-mm arthroscope

including a video system (Stryker, San Jose, CA, USA), with a 2.8-
mm outer protective cannula. Additional equipment has been
previously described (Ângelo et al., 2021). Briefly, for TMJ arthros-
copy level 1, the authors used the classic puncture with an entry
point 10 mm anterior and 2 mm below the HolmlundeHellsing
(HeH) line. The arthroscope was inserted into the superior joint
space. A second puncture with a 21-G needle was performed
30 mm anterior and 7 mm below the HeH line to wash the joint
with 250e300 ml Ringer's solution. After washing the joint, 1.5e2-
cc of hyaluronic acid was injected into it. For arthroscopy level 2,
the second puncture was substituted by a 2.8-mm outer protective
cannulawith a sharp trocar until the joint was reached. The 2.8-mm
cannula was used for an instrumental passage way for: 1) a ReFlex
Ultra 45 PlasmaWand system for intra-articular coblation and/or 2)
intra-synovial medication through a 22-G long spinal needle.
Antibiotic protocol (amoxicillin/clavulanic-acid or clarithromycin)
and non-steroidal anti-inflammatory drugs (ibuprofen) were
routinely prescribed following surgery. No bandage was applied or
special care performed after the surgery. No hair washing re-
strictions were recommended. All patients were hospitalized for
less than 24 h.

2.2.4. TMJ open surgery
A classic preauricular incision or a root of helix inter tragus

notch incision (RHITNI) was used in most cases, as previously
described (Ângelo, 2020). Discectomy or discopexy with mitek
mini-anchors was performed, depending on whether the TMJ disc
was salvageable or not. Condilectomy or condiloplasty was also
performed for condyle hyperplasia or severe osteoarthritic changes,
respectively. No bandage or special care was performed after the
surgery. No hair washing restrictions were recommended. All pa-
tients were hospitalized for 24 h.

All patients were instructed to follow a soft diet for 3 days after
intervention and to have 5 physiotherapy and 3 speech therapy
sessions starting 1e3 days after the intervention.

2.3. Design and application of patient satisfaction questionnaire

Patients who met criteria to be included in the study were
contacted via phone call, and all patients were asked if they wished
to participate in the questionnaire, and had the freedom of choice
to decline participation. The survey consisted of 11 questions, 6
using a 10-point Likert scale (0 ¼ very dissatisfied and 10 ¼ very
satisfied) (questions 1e6) and 5 yes-or-no questions (questions
7e11) (Table S1). Three of the questions had the possibility to
explain the given answer and thus to allow an open response
(Table S1).

The questions were written in Portuguese in the most neutral
form to reduce response bias, specifically wording bias. Binary
response questions (yes-or-no) were included, with those that
offered a range of options, to require the patient to think about the
answer. Open-ended questions were also included, because this
allows the patient the opportunity to reflect on possible
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dissatisfaction factors that should be actively investigated by the
researcher.

The questionnaire was developed based on surgical surveys
evaluating patient satisfaction related with clinical outcomes
(Mahomed et al., 2011) (Posnick and Wallace, 2008). The principal
outcome was the overall satisfaction with the clinical result of the
treatment (question 4) and the secondary outcomes were specific
satisfaction with the following: pain reduction (question 1); range
of mouth opening (question 2); chewing ability (question 3);
postoperative recovery (question 5); the fulfillment of expectations
(question 6); treatment choice (question 7); treatment recom-
mendation to a friend (question 8); and the need for another
intervention (question 11). Questions 1 to 5were based on thework
of Mahomed et al. (2011) and Posnick and Wallace (2008). Ques-
tions 1 to 3 and 5 were included as patient-related outcome mea-
sures of treatment satisfaction. Question 6, regarding the fulfilment
of expectations, was based on the idea that satisfaction may actu-
ally represent the fulfilment of an expectation rather than only
satisfaction with the outcome (Graham et al., 2015; Graham, 2016).
The patients were also asked if they would undergo the same
treatment again (question 7) and if they would recommend it to
friends (question 8), since these are indirect measures of satisfac-
tion (Espeland et al., 2008; Rauck et al., 2020). Finally, patients were
also asked whether, in the present or recent past, they had had a
diagnosis, performed by a psychiatrist or family physician, of anx-
iety (question 9) or depression (question 10) (Table S1). The authors
decided to include these questions, given the burden that anxiety
and depression represent in TMD and also based on the work of
Rauck et al. (2020), who hypothesized that patients with worse
preoperative mental and physical health would be less satisfied.
Patients were also asked about the need for further TMJ treatment
(question 11), since we believe that the need for further TMJ
treatment may reduce the level of overall clinical satisfaction. The
level of educationwas also assessed, since it may have an impact on
the patient perception of post-intervention outcome (Chow et al.,
2009; Kahlenberg et al., 2018; Rauck et al., 2020).

2.4. Statistical analysis

Variables are expressed as themean (± standard deviation [SD]).
The normality analysis was performed with the Shapiro�Wilk test.
A normality assumption was not fulfilled. For comparison between
groups, the Kruskal�Wallis test with multiple comparison with
Dunn correction was performed. Correlations between the study
variables were performed with the Spearman rank correlation co-
efficient. p- values < 0.05 were considered statistically significant.
These data analyses were obtained using SPSS (v26) and GraphPad
Prism (v9).

3. Results

A total of 158 patients were assessed for study eligibility. Of
these, 30 could not be reached with the contact details provided, 6
refused to participate, and 2 died. Thus, 120 patients (108 female
and 12 male) were included in the present study (Table 1). The
mean age was 41.20 ± 17.78 years (ranging from 14 to 89 years)
(Table 1). Regarding education, 12 patients (10.0%) had completed
primary and/or middle school; 35 patients (29.2%) had completed
secondary school, and 73 patients (60.8%) had a college degree
(Bachelor's, Master's, and/or doctorate degrees) (Table 1). A total of
188 joints were diagnosed with arthrogenous TMD (Table 2). The
mean preoperative pain was 4.9 ± 3.2 (mean ± SD), MMO was
32.2 ± 10.1 mm (mean ± SD), and degree of myalgia was 2.5 ± 0.8
(mean ± SD) (Table 2). Considering the TMJ treatments, 22 patients
undergone BTX injections, 25 TMJ arthrocentesis, 46 TMJ



Table 1
Demographic data of study participants.

Variables n (%), or Mean ± SD

Number of patients 120
Sex Female

Male
108 (90%)
12 (10%)

Age, mean (years) 41.20 ± 17.78
<18 6 (5.0%)
18e30 29 (24.2%)
30e45 41 (34.2%)
45e65 27 (22.5%)
>65 17 (14.2%)

Education Low level 12 (10.0%)
Medium level 35 (29.2%)
High level 73 (60.8%)

Table 3
Overall clinical satisfaction of study patients.

Outcome n (%), or Mean ± SD

Overall clinical satisfaction 8.24 ± 2.23
Satisfaction with pain reduction 8.38 ± 2.06
Satisfaction with range of mouth opening 8.52 ± 1.97
Satisfaction with chewing ability 8.41 ± 1.97
Satisfaction with postoperative recovery 8.24 ± 1.95
Satisfaction of postoperative expectations 8.20 ± 2.43
Satisfaction with the treatment choice Yes 97 (80.8%)

Maybe 12 (10.0%)
No 11 (9.2%)

Treatment recommendation Yes 106 (88.3%)
Maybe 7 (5.8%)
No 7 (5.8%)

Fig. 1. Analysis of the need for further temporomandibular joint (TMJ) treatment.
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arthroscopy, and 27 TMJ open surgery (Table 2). Through questions
9 and 10, it was verified that almost two-thirds of the group (63.3%)
reported a clinical history of anxiety (38.3%, 46 patients) or
depression (25.0%, 30 patients) (Table 2).

The overall clinical satisfaction (question 4) of all four treat-
ments included in this study was 8.24 ± 2.23. A total of 97 patients
(80.8%) reported that they would repeat the procedure performed
(question 7) (Table 3). Furthermore, 106 patients (88.3%) would
recommend the treatment (question 8) (Table 3). Pain reduction,
range of mouth opening, and chewing ability evaluation were
included in the study as patient-related outcome measures of
treatment satisfaction. The mean subjective in pain reduction
(question 1), range of mouth opening (question 2), and chewing
ability (question 3) was 8.38 ± 2.06, 8.52 ± 1.97, and 8.41 ± 1.97,
respectively. Patients also rated their satisfaction regarding ex-
pectations in 8.20 ± 2.43 (question 6). The mean satisfaction with
postoperative recovery (question 5) was 8.24 ± 1.95 (Table 3).

Of the study patients, 99 (83%) required no other TMJ inter-
vention, and the remaining 21 patients (17%) needed further TMJ
treatment: either BTX injections (4 patients); arthrocentesis (13
patients); and open surgery (4 patients) (Fig. 1).

The degree of satisfaction with each surgical intervention was
analyzed. The overall clinical satisfaction was higher with TMJ
arthrocentesis, 9.09 ± 0.971, followed by TMJ arthroscopy,
9.03 ± 1.13, and TMJ open surgery, 8.38 ± 1.84 (Table 4). The
treatment that provided less overall clinical satisfaction to patients
was the BTX injections (7.05 ± 2.90) comparative to arthrocentesis
Table 2
Clinical evaluation and treatments performed.

Number of joints 188

DDwR
DDwR þ OA
DDwR þ oste
DDwoR

Preoperative arthrogenous diagnosis DDwoR þ OA
DDwoR þ pe
DDwoR þ OA
DDwoR þ OA
Arthralgia

Preoperative VAS (0e10) (mean ± SD) 4.9 ± 3.2
Preoperative MMO, mm (mean ± SD) 32.2 ± 10.1
Preoperative myalgia (0e3) (mean ± SD) 2.5 ± 0.8
Psychiatric disorders diagnosis Anxiety

Depression
Treatments performed BTX injection

Arthrocentes
Arthroscopy
Open surgery

Postoperative VAS (0e10) (mean ± SD) 0.93 ± 1.97

DDwoR: disc dislocation without reduction; DDwR: disc dislocation with reduction
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(p ¼ 0.029) and arthroscopy (p ¼ 0.013) (Table 4, p ¼ 0.021).
Regarding the analysis of other satisfaction parameters, no statis-
tically significant differences were found.
81 (43.1%)
7 (3.7%)

ophytes 1 (0.5%)
31 (16.5%)
19 (10.1%)

rforated disc 16 (8.5%)
þ osteophytes 1 (0.5%)
þ osteophytes þ condylar resorption 3 (1.6%)

29 (15.4%)

46 (38.3%)
30 (25.0%)

s 22 (18.3%)
is 25 (20.8%)

46 (38.3%)
27 (22.5%)

; OA: osteoarthrosis.



Table 4
Degree of satisfaction in each treatment.

Outcome Botulin Toxin (BTX)
(n ¼ 22)

Arthrocentesis (n ¼ 25) Arthroscopy (n ¼ 46) Open surgery (n ¼ 27) p Value

mean ± SD mean ± SD mean ± SD mean ± SD

Overall clinical satisfaction 7.05 ± 2.90 9.09 ± 0.971 9.03 ± 1.13 8.38 ± 1.84 0.021a

Satisfaction with pain reduction 7.34 ± 2.82 8.91 ± 1.35 8.66 ± 1.72 8.78 ± 1.58 0.189
Satisfaction with range of mouth opening 8.05 ± 2.09 8.83 ± 1.72 8.81 ± 1.96 8.31 ± 1.84 0.203
Satisfaction with chewing ability 7.74 ± 2.51 8.83 ± 1.83 8.84 ± 1.34 8.22 ± 1.91 0.158
Satisfaction with postoperative recovery 8.05 ± 2.15 8.48 ± 1.76 8.31 ± 2.09 8.25 ± 1.44 0.772
Satisfaction of postoperative expectations 7.45 ± 3.39 8.74 ± 1.57 7.94 ± 2.82 8.56 ± 1.74 0.851

a p < 0.05.

Table 6
Patients’ reasons for an overall clinical satisfaction score of �7.

Reasons for Overall Clinical Satisfaction �7 n

TMJ pain 14
Muscle tenderness 7
Surgical complications/recovery time 4
Migraines/headaches 2
TMJ clicks 1
Range of mouth opening 1
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To assess possible controlling factors in satisfaction, the authors
used the Spearman rank correlation coefficient (Table 5). It was
shown that the overall clinical satisfaction (question 4) and the
fulfillment of expectations (question 6) were strongly correlated
(r¼ 0.803) and statistically significant (p < 0.0001). This is relevant,
because it demonstrates that the individual's satisfaction rating is
dependent on the degree of the patient expectations (Graham,
2016). Preoperative pain, DDwoR or DDwR diagnosis, Dimitroulis
classification, anxiety and depression diagnosis were not found to
be correlated with the degree of satisfaction (Table 5). Instead, the
degree of satisfaction was inversely correlated with the post-
operative pain recorded in consultation (r ¼ �0.299, p ¼ 0.003).
The presence of depression in the present or recent past (question
10) and the need for further TMJ treatment (question 11) were
positively correlated (r ¼ 0.186, p ¼ 0.043).

The main reasons given by patients for having a lower-than-
average level of satisfaction (satisfaction �7) included TMJ pain
(n ¼ 14), muscle tenderness (n ¼ 7), surgical complications (speech
difficulty, tinnitus)/recovery time (n ¼ 4), migraines/headaches
(n ¼ 2), TMJ clicks (n ¼ 1), and range of mouth opening (n ¼ 1)
(Table 6).
4. Discussion

In this work, all of the studied treatments achieved a high level
of overall patient satisfaction. According to the literature, it is re-
ported that 80% of patients with signs and symptoms of TMD have
some form of internal derangement (Paesani et al., 1992). In this
study, 188 joints had a preoperative diagnosis of an arthrogenous
TMD, mainly disc displacement with or without reduction, 47 of
them with other additional TMD diagnoses (OA, osteophytes,
condylar resorption, perforated disc). Because of the different types
of TMD typology, it was decided to sub-classify all patients
Table 5
Correlations between the study variables.

Correlations

Overall clinical satisfaction and Age
Overall clinical satisfaction and Expectations
Overall clinical satisfaction and Sex
Overall clinical satisfaction and Education
Overall clinical satisfaction and Preoperative Pain (VAS)
Overall clinical satisfaction and DDwoR Diagnosis
Overall clinical satisfaction and DDwR Diagnosis
Overall clinical satisfaction and Dimitroulis Classification
Overall clinical satisfaction and Postoperative Pain (VAS)
Overall clinical satisfaction and Anxiety Diagnosis
Overall clinical satisfaction and Depression Diagnosis
Further TMJ Intervention and Anxiety Diagnosis
Further TMJ Intervention and Depression Diagnosis

Spearman rank correlation coefficient (r) and p values shown.
a p < 0.05; ** p < 0.01; *** p < 0.001.

48
according to the Dimitroulis classification (Dimitroulis, 2013). The
Dimitroulis classification includes a broader spectrum of TMD sub-
types and also suggests suitable medical treatment for each grade
(Dimitroulis, 2013).

Treatment with BTX injections is a highly reviewed topic, and
studies seem to indicate that it has therapeutic value (Thomas and
Aronovich, 2017; Villa et al., 2019). However, it still remains off-
label treatment for TMD. The literature presents multiple evi-
dence supporting the use of BTX injections alone or in combination
with other treatments to address TMD, asserting its improvement
of pain and quality of life (Thomas and Aronovich, 2017; Villa et al.,
2019). The lack of a validated protocol regarding the type of BTX,
length of the follow-up period, and outcomes studied makes it
difficult to interpret the existing results in the literature.Within our
study group, BTX injections had a lower level of overall clinical
satisfaction (7.05 ± 2.90, p¼ 0.021) compared to arthrocentesis and
arthroscopy. Moreover, this group of patients had the highest
standard deviations across all parameters evaluated, which is in
agreement with the answers collected, with some patients
reporting full satisfaction and complete improvement in quality of
life and others reporting some positive change but not as much as
they had expected. This is an important evidence, reinforcing that
r P-value

�0.100 0.280
0.803 <0.0001***
0.105 0.257
�0.174 0.059
�0.057 0.539
0.026 0.777
�0.023 0.805
0.116 0.208
�0.299 0.003**
0.016 0.860
0.027 0.774
�0.044 0.637
0.186 0.043a
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BTX has efficacy but that perhaps not all patients respond the same
way. Another reason that may explain the BTX results is the tran-
sient effect and cost. Six patients in our study stated that BTX in-
jections were too expensive for the result to last less than a year.
The cost has been referred to be a disadvantage in other studies
(Yurttutan et al., 2019; Thambar et al., 2020). Finally, in this group of
patients, therewas a greater need for some patients to engagemore
in the physiotherapy sessions and to acquire some muscle relaxa-
tion techniques to use in their daily life. This need for greater pa-
tient compliance and the potential risk to not fully follow the
recommendations could help explain the level of satisfaction ach-
ieved. We believe that the results obtained were very satisfactory,
especially considering the low risk of the BTX treatment, and
therefore it seems to be a viable option that surgeons should
consider.

TMJ arthrocentesis was the treatment with the best results,
9.09 ± 0.971. This treatment is described as a simple, less invasive,
less expensive, and highly effective procedure with a minimum
number of complications and significant clinical benefits (Al-
Moraissi, 2015; Laskin, 2018; Soni, 2019). According to Al-
Moraissi and colleagues, there may be a current paradigm shift in
the treatment of arthrogenous TMD, supporting the initiation of
minimally invasive procedures, particularly in combination with
platelet-rich plasma or HA sooner in the treatment course, since
they seem to be more effective than conservative treatments for
pain reduction and MMO improvement. Nevertheless, the success
rate of this treatment varies significantly within the available
literature. The review performed by Soni in 2019 evaluated seven
studies, with a success rate for arthrocentesis ranging from 70% to
95%, and it was recognized that arthrocentesis could re-establish
normal mouth opening and reduce pain and functional disorder
(Soni, 2019).

With a small difference in regard to arthrocentesis, the overall
clinical satisfaction obtained with TMJ arthroscopy was 9.03 ± 1.13.
According to Laskin, the effectiveness of both arthrocentesis and
arthroscopy is comparable (Laskin, 2018). However, arthrocentesis
is less invasive, less expensive, and is associated with less post-
operative morbidity and possible complications (Laskin, 2018). In
addition, unlike arthrocentesis, arthroscopy is performed under
general anesthesia, which may lead to a greater potential for
complications and also contribute to a longer recovery period.
Nevertheless, the arthroscopy group of patients still presented with
high levels of satisfaction regarding postoperative recovery.
Instead, TMJ arthroscopy allows the surgeon to see the joint during
the procedure, thus having a diagnostic and therapeutic role
(Sidebottom and Murakami, 2017) that cannot be equaled by
arthrocentesis. Moreover, arthroscopy has shown to be superior to
arthrocentesis in terms of improvement of mouth opening (Al-
Moraissi et al., 2020). However, in this work, patients who under-
gone arthrocentesis and arthroscopy had equal satisfaction levels
regarding the ability to open the mouth and to chew.

Open surgery without alloplastic material is used only in more
advanced cases of TMD (Li and Leung, 2021) and sometimes as a
last attempt to prevent the need for a replacement joint. Al-
Moraissi and colleagues concluded that there are not enough data
available to draw meaningful conclusions as to the efficacy of open
surgery versus minimally invasive procedures (Al-Moraissi et al.,
2020). Open surgery should be the last resort to treat progressive
stages of arthrogenous disease when conservative approaches fail.
Even though our study participants still reported high levels of
satisfaction (8.38 ± 1.84), three of them also described side effects
that had implications for their quality of life: facial hypoesthesia,
tinnitus, and maxillary deviation. The greater risk of complications,
in combination with the fact that it is a more invasive treatment
with a longer postoperative recovery, may explain the lower levels
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of satisfaction achieved (8.25 ± 1.44), althought without statisti-
cally significant differences.

The analysis of satisfactionwith pain resolution, mouth opening,
and chewing ability were included as patient-related outcome
measures. No statistical differences were found between the
different types of treatment. Because of the complexity of the dis-
ease, it may be a combination of indirect measurements and factors
that can contribute to overall clinical satisfaction with treatment.
Although, not the target of analysis in this manuscript, the authors
believe that patient experience with the treatment may also in-
fluence answers to the questionnaire.

TMD have been related to emotional distress, disturbed sleep,
and impaired oral health�related quality of life (Lei et al., 2021).
Depression, anxiety, and stress usually coexist in patients with TMD
and they appear to be interconnected (Lei et al., 2015). Patients in
our study also reported the exacerbation of the symptoms in pe-
riods of greater stress and anxiety, which is in accordance with the
review by Li and Leung (2021), who reported that symptoms may
be exacerbated during times of stressful events in TMD patients.
This is an important fact, since some studies suggest that paraf-
unctional oral habits could be a risk factor for myofascial pain and
disc derangement (Michelotti et al., 2010). This is in accordance
with our work, in which 46 patients (38.3%) were diagnosed with
anxiety and 30 patients (25.0%) with depression in the present or
recent past. There was also a statistically significant correlation
between the need for further TMJ intervention and the presence of
a depression diagnostic (r ¼ 0.186; p ¼ 0.043). It is well established
that depression and pain intensity have complex interactions
(Goesling et al., 2013). Severe depression and higher levels of so-
matization are associated with TMD of arthrogenous and myoge-
nous origins (Yap et al., 2002). On the contrary, no statistically
significant correlation was identified between the need for further
TMJ treatment and anxiety diagnosis, which corroborates the work
of Reiter and colleagues, who suggested a less significant role of
anxiety in TMD (Reiter et al., 2015).

In this study, it was found the correlation between overall
clinical satisfaction and the fulfillment of patients' expectations
(r ¼ 0.803, p < 0.0001). It is clear that, when the outcome of
treatment fails to meet patients’ expectations, they will express
more dissatisfaction with the outcome (Graham, 2016). Therefore,
and as pointed out by our patients during the survey, surgeons
must explain, prior to treatment, what would be a reasonable
outcome, how long it might take to achieve it, how long it would
last, and possible risks and complications. The fulfillment of these
premises will help the patient not to feel disappointed in relation to
prior expectations. Instead, higher preoperative levels of pain, or
DDwR and DDwoR diagnoses and severity of the disease (Dimi-
troulis classification), have not been shown to correlate with lower
levels of satisfaction. This result showed that the degree of satis-
faction was not correlated with the type of diagnosis and the
severity of the disease. The main reason for lower degrees of
satisfaction were related to the presence of pain after treatment
(Table 6). This fact was corroborated by the inverse correlation of
the degree of satisfaction with post-treatment pain (VAS) recorded
by the clinician (p ¼ 0.003) (Table 5).

The main limitations of this study were: 1) the postoperative
period was different between patients; long periods can contribute
to recall bias, and with short periods it is possible that maximum
satisfaction was not yet achieved; 2) the small number of patients
with different diagnosis; 3) the authors assessed the presence of an
anxiety or depression diagnosis only in the present or recent past
but did not take into account how many years mean “recent past”;
4) this study included a non-validated questionnaire; and 5) a
sample size calculation was not performed.
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5. Conclusion

Within the limitations of the study it seems that patient ex-
pectations should be addressed ad initium, and the presence of a
diagnosis of depression with concomitant TMD must alert the
clinical team and patient for the possible need of additional
treatment.
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