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IMPROVEMENT IN QUALITY OF LIFE AFTER BOTULINUM TOXIN INJECTION

FOR TEMPOROMANDIBULAR DISORDER

ABSTRACT:

Background: Temporomandibular disorders (TMDs) cause chronic pain and interfere
with quality of life (QoL). Botulinum toxin is one of the treatment modalities popularly
used for TMDs. The primary objective of this retrospective study was to evaluate
improvement in QoL after botulinum toxin injections in patients with TMD.

Methods: Twenty-eight patients diagnosed with TMD were included in this study. In
accordance with the Research Diagnostic Criteria for Temporomandibular Disorders,
all patients had myofascial pain. They received botulinum toxin A (BTX-A) injections
in temporalis and masseter muscles. QoL was measured using a French translated
version of the validated Oral Health Impact Profile-14 (OHIP-14) and a second
guestionnaire, which was an adaptation of the temporomandibular joint replacement
QoL questionnaire (TMJ-QoL). Patients answered both questionnaires and a visual
analogue scale (VAS) before the injection, at 1 month after the injection and at 3
months after the injection. Relationship between QoL and factors such as bruxism,
age, sex and body mass index (BMI) were also evaluated.

Results: All patients reported significant improvements in QoL (OHIP-14 and TMJ-

QoL) and VAS scores at 1 and 3 months after BTX-A injections (p<0.0001). A



significant moderate positive correlation was noted between TMJ-QoL before BTX-A
injections and BMI (p=0.016).

Conclusion: Overall, QoL in patients with TMD improved significantly at 1 and 3
months after BTX-A injections. BTX-A injection in masticatory muscles of patients

with TMD can be a useful supportive therapy to control pain and improve QoL.

1. INTRODUCTION

Temporomandibular disorders (TMDs) have been known since the 20th century and
have been extensively researched. In fact, multiple factors contribute toward its
aetiology [1]. TMDs are influenced by several mechanical, structural, systemic and
psychosocial determinants which generate chronic disorders and have marked and
profound effects on daily life. Varying degrees and types of pain of the
temporomandibular joint can originate either from the joint himself or can be

secondar to hyperfunctioning of masticatory muscles [2].

Several lines of treatment have already been suggested for TMDs: pharmacological
treatment, physiotherapy, behavioural approach, psychotherapy, occlusal splints, or
surgical treatment [3]. At present, there is no consensus regarding the most effective
treatment approach. Botulinum toxin is one of the treatment modalities proposed in
literature. The painful and chronic characteristics of TMDs interfere with the quality of
life (QoL) of patients [4]. Botulinum toxin has a double action on the neuromuscular
junction: first, inhibition of acetylcholine release leads to degeneration of nerve
endings and consequently paralysis; second, botulinum toxin decreases

inflammatory pain by inhibiting substance P and glutamate release [5].



The first study, dating back to 1998 [6][7], demonstrated that botulinum toxin reduces
pain and improves mobility in patients with dysfunction of the masticatory system
[8][9]. However, no study has investigated QoL after injection of botulinum toxin in

patients with TDMs; the present retrospective study aimed to evaluate the same.

2. MATERIALS AND METHODS

Patients

This retrospective study was conducted at the Lille University Hospital. Given the
current lack of consensus regarding the therapeutic management of TMDs, the QoL
guestionnaires and EVA were systematically collected at our institution on a
prospective basis since November 2016. Patients with TMDs treated with botulinum
toxin A (BTX-A) injections from November 2016 to September 2017 were analysed.
TMD was assessed using routine clinical examination performed by the same
maxillofacial surgeon before injection treatment and entered into the Research
Diagnostic Criteria for Temporomandibular Disorders (RDC/TMD) [10]. In accordance
with RDC/TMD, all patients had at least myofascial pain. Body mass index (BMI) and

presence of bruxism were also evaluated in each patient.

BTX-A injection technique

Type-A botulinum toxin was Botox reconstituted with 1 mL physiological saline for

100 U of Botox. Patients received a total of 150 U of BTX-A injections into bilateral



masseter and temporalis muscles [11][12]: 50 U per masseter muscle was divided
into three injection sites and 25 U per temporalis muscle was divided into two

injection sites (Fig. 1).

QoL evaluation

Various approaches can be used to measure oral health-related QoL. We selected
two QoL questionnaires.

The first was an adaptation of the Oral Health Impact Profile questionnaire (OHIP-14)
(Table 1). OHIP-14 is a questionnaire designed to measure self-reported discomfort,
functional limitation and disability due to oral conditions. It is derived from an original
version of 49 items developed by the World Health Organization and adapted for oral
health by Locker [13]. The scores range from 10 to 50.

The second questionnaire was an adaptation of the temporomandibular joint
replacement quality of life questionnaire (TMJ-QoL) (Table 2). It consists of 12
qguestions, which cover physical, functional and psychosocial aspects of patients’
lives [14]. The scores range from 12 to 60.

Treatment efficacy was evaluated by measuring pain on a visual analogue scale
(VAS), with scores ranging from O to 10.

All patients answered both questionnaires and VAS before BTX-A injection, at 1
month after injection and at 3 months after injection. Any reduction in scores
represented improvement in QoL. No missing data was reported for any of the
recruited patients. All patients provided written informed consent for data collection

and presentation.



Statistical analysis

Quantitative variables were described using mean and standard deviation. Normality
of distributions was verified with the help of graphs and the Shapiro—Wilk test. On the

other hand, qualitative variables were described using frequencies and percentages.

Evolution of patients’ QoL (TMJ-QoL and OHIP-14) and pain (VAS) from baseline
(injection) to 1 and 3 months after injection was appreciated using longitudinal mixed

models.

Correlation between age, BMI and QoL was calculated using Pearson’s correlation
coefficients. Moreover, correlation between sex, bruxism and QoL was assessed
using student’s t-tests. In case of non-normality of data, nonparametric Wilcoxon

tests were used.

The threshold for significance was set at 0.05. Analyses were performed using SAS

software version 9.4 (SAS Institute, Cary NC, USA).

3. RESULTS

In total, 28 patients with TMD (17 women, 11 men) were included. The mean patient
age was 45.0+£14.0 (range: 18-68) years, and the average BMI was 25.416.2. All
patients presented myalgia of masticatory muscles. Associated to TMD, the most
commonly diagnosed condition was disc displacement (32%), followed by TMD-

related headache (10.5%) and arthralgia (7%). Disc displacement without reduction



was the least common Axis | diagnosed condition (3.5%). Bruxism was noted in 21

patients. None of the patients reported any adverse effects after injection.

QoL assessment

Significant improvement in QoL (TMJ-QoL and OHIP) was noted at 1 (p<0.0001) and

3 months after BTX-A injection (p<0.001) (Fig. 2).

Pain assessment

All patients reported significant improvements in VAS scores (p<0.001) at 1 and 3

months after BTX-A injection (Fig. 2).

Association between QoL and other factors: bruxism, age, sex and BMI

No significant association was identified between improvement in QoL after BTX-A
injection and age, sex and bruxism. However, a significant positive but moderate
correlation (Pearson Correlation Coefficient of 0.45) was noted between TMJ-QoL
before BTX-A injection and BMI (p=0.016), indicating the relative importance of BMI.
As the correlation is positive, hight BMI would be associated with hight TMJ-QoL

scores before BTX-A injection, which, in turn, would indicate a worse QoL (Table 3).

4. DISCUSSION



Management of TMD, a multi-factorial and polysymptomatic pathology, cannot be
univocal and must be customized on case-by-case basis. Permanent muscle
involvement in various mechanisms of the temporomandibular joint and consequently
TMD justifies the use of multiple muscle-relaxant therapies such as botulinum toxin.
Although botulinum toxin has not been proven superior over other treatments for
TMD, it is a part of the therapeutic arsenal with a good risk-to-benefit ratio. Treatment
for TMD aims to relieve algebraic attacks and break the vicious cycle of chronic pain.
Findings from our study, like various other publications, confirmed improved pain

relief after botulinum toxin injections [15]. A previous study proved a correlation
between severity of TMD and its impact on QoL [16]. In the present study,
improvement in QoL was significantly greater at 1 month after injection compared
with at 3 months after injection; this finding was consistent with reports from previous
studies, wherein the maximum effect of treatment was obtained after 1-4 weeks,

which lasted for up to 3—-6 months depending on individual patients [17].

The World Health Organization defined Health (1947) as ‘a state of complete
physical, mental and social well-being, and not only as the absence of disease’. This
definition incorporates both social and psychological aspects. Thus, level of health
must be assessed within the larger framework of QoL.

In general, health-related QoL takes into account not all dimensions of QoL but only
those which can be modified by the disease, including the physical condition of the
patient, somatic sensations (symptoms, therapeutics, pain, sequelae), psychological
state (emotionality, anxiety, depression) and social relations (relation to the family

environment, friendly or professional).



OHIP is recognised as being specific to oral functions [18]. As no French version is
available, we created a translated version (as accurate and faithful as possible) of the
same. This questionnaire included 10 questions grouped into seven domains:
functional limitation, physical pain, psychological discomfort, physical incapacity,
psychological incapacity, social incapacity and handicap.

However, as a disadvantage, the OHIP scoring system lacks clarity regarding certain
issues. Nuances between discomfort and disability are sometimes difficult to grasp,
and inaccurate interpretation could affect the scores obtained. Nevertheless, OHIP
was chosen as an assessment tool because of its international recognition and its
use in several recent studies [19]. The second QoL questionnaire TMJ-QoL was
chosen because of its greater specificity regarding symptoms, which affect the
temporomandibular joint, but this questionnaire has not yet been validated. In our
study, improvement in pain levels had, independent of associated psychopathological
comorbidities, a reverberating impact on daily life by improving somatic sensations,

psychological state as well as social relations, and consequently QoL on the whole.

In a previous study, TMD was more prevalent in women than in men, but no gender
differences were noted in terms of its impact on QoL [16]. However, in the present
study, no correlation was identified between age, gender, as well as bruxism and
improvement in QoL after BTX-A injections, which could probably be explained by
the insufficient statistical power of the study. On the other hand, a positive correlation
was observed between high BMI and lower QoL in patients with TMD. Several
studies have investigated the relationship between TDM and obesity with discordant

results. In a recent study, Rhim et al. found that TMD was associated with low BMI



and abdominal obesity in women [20], whereas no such correlation has been found

in other studies [21][22].

Our study had certain limitations. It is a monocentric study with a small sample size.
In addition, subjective interpretation of questionnaires could have altered the results.
Furthermore, several other factors, which could have affected QoL, were perhaps not
taken into account, such as patients taking treatments other than BTX-A injections

and presence of multiple pathologies other than TMDs.

5. CONCLUSION

Clinical injection of BTX-A in masticatory muscles of patients with TMD can be
considered as a useful supportive treatment option to control pain and improve QoL.
However, additional studies with larger samples are required to extrapolate these
results, perhaps a randomised, double-blind, placebo-controlled trial testing a null

hypothesis.
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FIGURES

Fig. 1. BTX-A injection distribution in temporal and masseter muscles
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Fig. 2. Evolution (mean and 95% confidence intervals) of the two QoL questionnaires
(OHIP and TMJ-QoL) and VAS from injection (TO) to 1 month after injection (T1) and

3 months after injection (T3) with p values of comparison with TO



TABLES

Hardly Fairly
Because of problems with your teeth, mouth,| Never Occasionally Very often
ever often

or dentures...
Have you had painful? 1 2 3 4 5
Have you found it uncomfortable to eat

1 2 3 4 5
any food?
Have you been a bit embarrassed? 1 2 3 4 5
Have you felt tense? 1 2 3 4 5
Has your diet been unsatisfactory? 1 2 3 4 5
Have you had to interrupt meals? 1 2 3 4 5
Have you found it difficult to relax? 1 2 3 4 5
Have you had difficulty doing your usual
_ 1 2 3 4 5
jobs?
Have you felt that life in general was less

- 1 2 3 4 5

satisfying?
Have you been totally unable to

1 2 3 4 5

function?




Table 1. Adaptation of the Oral Health Impact Profile-14 (OHIP-14)



No Mild Moderate Severe
Unable
difficulty | difficulty difficulty difficulty
Having a conversation 1 2 3 4 5
Eating 1 2 3 4 5
Yawning 1 2 3 4 5
Sleeping 1 2 3 4 5
Recreational activities 1 2 3 4 5
Pain not
Never Rarely |Once aday| Regularly
controlled
How often do you have to
take medication to control 1 2 3 4 5
your pain?
Never Seldom | Quite often | Very often | Always
How often do you feel
depressed because of your 1 2 3 4 5
TMJ problems?
Not at all  [Slightly Moderately |[Quite a bit |Extremely
Do you feel your mouth
1 2 3 4 5

iImproved?




Table 2. Adaptation of the temporomandibular joint replacement quality of life

questionnaire (TMJ-Qol)



OHIP TO |OHIP T1 |OHIP T3 [TMJ-QoLTO |TMJ-QoLT1 |TMJ-QoLT3
AGE PCC -0.05 0.18 0.31 -0.14 0.08 0.19
p value 0.79 0.35 0.10 0.47 0.69 0.34
BMI PCC 0.32 -0.17 -0.04 0.45 -0.03 -0.02
p value 0.10 0.3878 | 0.8504 0.016 0.89 0.90

Table 3. Correlation between QoL scores and age and BMI by using Pearson

correlation coefficient (PCC)
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