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SUMMARY

Objective: The aim of the study is to evaluate the effectiveness of the modified closed reduction maneuver in patients with
temporomandibular disease other than joint dislocation.

Material and Methods: 218 patients with suspected temporomandibular disease who applied to the outpatient clinic with complaints of
earache, jaw pain, noise in the joint, and pain radiating to the head, face, and neck were reviewed. The data of 153 patients who underwent
the modified closed reduction maneuver were included. These patients were divided into two groups according to their short-term or long-
term complaints. The patients" visual analog scale scores before and after undergoing the modified closed reduction maneuver were
compared within and between groups.

Results: The overall mean visual analog scale scores of both groups before and after undergoing the maneuver were 7.54+1.07 and
1.82+1.09, respectively (p<0.001). The visual analog scale scores were significantly decreased after the maneuver in each group (p<0.001).
The overall scores of both groups were also found to be significantly decreased after the maneuver (p<0.001).

Conclusion: According to the current study, the modified closed reduction maneuver is effective for symptom control in patients with
temporomandibular diseases (other than joint dislocation). It may be proposed as an alternative to the other treatment modalities or used in
combination with them.

Keywords: Temporomandibular disease, temporomandibular joint dysfunction, visual analog scale, modified closed reduction
maneuver

DISLOKASYON DISI TEMPOROMANDIBULAR HASTALIKLARDA MODIFiYE KAPALI REDUKSIYON
MANEVRASININ ETKINLIGI

OZET

Amag: Calismanin amaci, dislokasyon disi temporomandibular hastaligi olan hastalarda modifiye kapali rediiksiyon manevrasinin
etkinligini degerlendirmektir.

Gereg ve Yontemler: Temporomandibular hastalik siiphesi ile poliklinige kulak agrisi, gene agrisi, eklemde ses, basa, yiize ve boyuna
yayilan agr sikayetleri ile bagvuran 218 hasta incelenmistir. Modifiye kapali rediiksiyon manevrasi uygulanan 153 hastanin verileri dahil
edilmistir. Bu hastalar sikayetlerinin kisa siireli veya uzun siireli olmasina gore iki gruba ayrilmistir. Hastalarin modifiye kapali rediiksiyon
manevrasi Oncesi ve sonrasi viziiel analog skala skorlar1 gruplar i¢inde ve gruplar arasinda karsilastirilmistir.

Bulgular: Her iki grubun ortalama viziiel analog skala skorlar1 manevra Oncesi ve sonrasi sirasiyla 7.54+1.07 ve 1.82+1.09 idi
(p<0,001). Viziiel analog skala puanlari her grupta manevra sonras1 anlamli olarak azalmistir (p<0,001). Manevra sonrast her iki grubun grup
ici skorlar1 da anlaml olarak diismiistiir (p<0,001).

Sonug: Bu c¢alismaya gore modifiye kapali rediiksiyon manevrasi temporomandibular hastaligi olan hastalarda (dislokasyon diginda)
semptom kontroliinde etkilidir. Diger tedavi yontemlerine alternatif olarak dnerilebilir veya bunlarla birlikte kullanilabilir.

Anahtar Sozciikler: Temporomandibular hastalik, temporomandibular eklem disfonksiyonu, viziiel analog skala, modifiye kapali
rediiksiyon manevrast
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its relatively high prevalence, the level of public
awareness is quite low. This leads to referral to
non-relevant clinics, which causes delays in
diagnosis and treatment. With the acute onset of
severe pain, patients" quality of life decreases.
Pain control and treatment become compelling
when TMD becomes arduous because of delayed
diagnosis. In some patients, the clinical picture is
severe; likewise, the symptoms may be of
varying degrees in a similar clinical picture'”.
For these reasons, difficulties are experienced in
TMD treatment. Medical treatment (oral
treatment and intra-articular injections), physical
therapy, dental treatments, surgery and other

treatment options (acupuncture, etc.) are
available in the management of TMD. However,
most of these treatment modalities vary

considerably in effectiveness, and it takes time to
get satisfactory results. Currently, there is a lack
of a simple, rapid, easy-to-apply and fast-
response method that can reduce or eliminate the
pain symptoms of patients at the time of
admission.

In this study, we evaluated the modified
closed reduction maneuver (MCRM), which is
modified from the closed reduction maneuver
used in TMJ dislocations by us. This maneuver
can be easily applied to patients with TMD in
outpatient settings and rapid response can be
obtained. We aimed to evaluate the effectiveness
of this maneuver using pain-related visual analog
scale (VAS).

MATERIAL and METHODS

Study Design and Sample

This study was approved by the
institutional ethical committee (protocol number:
20.478.486). Written informed consent was
obtained from every participant. The study
population included patients who applied to
otorhinolaryngology outpatient clinic between
April 2015 and April 2016 with the complaints
of earache, jaw pain, noise in the joint, and/or
pain radiating from the jaw to the head, face, and
neck, as well as patients with a pre-diagnosis of
TMD (other than joint dislocation). Data of all
cases including age, sex, physical examination
and history of TMD were obtained. Accordingly,
a total of 218 patients were enrolled in the study.
At first, standard treatment modalities were
offered to each of these patients. Patients who
refused these modalities for various reasons or
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patients who were seeking a more practical
solution were offered the MCRM option. No
imaging examination (radiography, magnetic
resonance imaging etc.) was performed on the
patients who accepted the maneuver. Patients
who did not accept and preferred the standard
examination were directed to imaging
examination and were not included in the study.
Ultimately, target sample consisted of 153
patients who accepted and underwent the
MCRM. These 153 patients were divided into
two groups according to the duration of their
complaints. Those with complaints for a
maximum of 10 days were categorized as short-
term (group 1), and those for longer than 10 days
were categorized as long-term (group 2). The
effectiveness of the maneuver was evaluated by
comparing the VAS scores of the patients before
and after the maneuver (Figure 1). Patients were
reexamined 15 days after the maneuver.

VISUAL ANALOG SCALE

Patient name: Date:

Please mark your pain intensity on the scale below

No pain
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Very severe pain

Figure 1: Pain-related visual analog scale

Inclusion criteria for the target sample

1) Patients with a pre-diagnosis of TMD
(other than joint dislocation) due to the
localization of the symptoms, history of previous
dental interventions (extraction, prosthesis, etc.),
increased sensitivity in the TMJ, limitation of
mouth opening, presence of crepitation,
asymmetry in jaw movement, and findings in
teeth because of unilateral chewing habits on
physical examination

ii) Patients with referred otalgia without
any pathology of ear, oropharynx or larynx.
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Exclusion criteria

1) Patients with suspected TMJ luxation
by history and physical examination

i) Patients with a non-TMD disease that
may cause existing symptoms

iii) Patients with pathologies in other
joints or with rheumatological and/or
inflammatory diseases and suspected infection

iv) Patients who did not accept the
MCRM, instead choosing the standard
examination and treatment protocol.

Maneuver technique

While the patient was in a sitting
position, the doctor-after wrapping his thumbs
with gauze-placed his thumbs inside the
patient"s mouth on the lower posterior teeth, or
on the alveolar process if there were no teeth,
and grasped the lower jaw with his other fingers.
By pressing on the last lower molars or on the
retromolar trigone, the doctor gently and quickly
pulled the chin down on the axis of the condyle.
During pulling, the patient was asked to leave
the lower jaw relaxed, not to contract the jaw
muscles, and not to allow the head and body to
lean forward. The patient was expected to
cooperate and maneuver was performed (Figure
2).

Figure 2: A. Traditional closed reduction maneuver, B.
Modified closed reduction maneuver

Statistical analysis

While the data were presented as mean +
standard deviation (SD), the normality test
(Shapiro-Wilk test) was used to evaluate the
distribution. Comparison of quantitative data was
done using the independent sample t-test or the
Mann Whitney U and Wilcoxon test, considering
the result of the normality test. In-group
comparison was done by paired sample t- test.
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The results were evaluated in a 95% confidence
interval and p<0.05 was considered statistically
significant. (IBM SPSS Statistics for Windows,
Version 21.0.; Armonk, NY, IBM Corp.).

RESULTS

Descriptive data

Shapiro-Wilk  test  results  were
asymmetric for all data except age (p=0.16 for
Group 1, p=0.37 for Group 2) (p<0.05). For this
reason, when comparing groups, we used
independent samples t-test for age, the Wilcoxon
test for VAS, and the Mann Whitney U test for
side and gender.

Out of 218 patients with TMD (other than
TMJ dislocation), 153 patients [90 females, 63
males; mean age 45.12+17.61] were included in
the study. Of these, 94 patients [53 females, 41
males; mean age 35.95+13.31] were included in
Group 1 and 59 patients [37 females, 22 males;
mean age 59.73+13.23] were included in Group
2. The left side of 80 patients and the right side
of 73 patients were affected. The mean age of the
group 2 was higher than group 1, and the
difference was significant (p<0.001). There was
no difference between groups in terms of
affected side (p=0.44) and gender (p=0.78)
parameters.

The most common primary complaint at
admission was earache (n=119), followed by
pain in the jaw joint (n=27), noise in the joint
(n=4), and pain radiating from the jaw to the
head, face and neck (n=3). We summarized the
complaints of the patients in Figure 3.

M Earache
Jaw pain
M Noise in the joint
® Radiating painto the head, face and neck

Figure 3: Pie chart showing distribution of patient
complaints
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Comparison of visual analog scale and
demographic data

We used the Wilcoxon test to compare
VAS scores and observed a significant decrease
in the mean VAS scores of all patients after the
maneuver (p<0.001) (Figure 4). When patient
groups were evaluated separately, pre-maneuver
VAS scores were found to be higher than post-
maneuver VAS scores (Figure 4). In addition, we
found pre-maneuver VAS scores to be
significantly higher in group 1 compared to
group 2 (p<0.001).

Mean VAS scores

p<0,001 p<0,001 p<0,001

Group 1

(= A ]

Group 2 All patients

M Before maneuver After maneuver

Figure 4: Bar chart showing mean VAS scores of all
patients and patient groups before and after the
maneuver

DISCUSSION

In this study, we evaluated pain-related
VAS scores of the TMD patients (other than
joint dislocation) before and after MCRM, which
can be easily applied to patients with TMD in
outpatient settings. According to our findings
MRCM provides rapid relief from symptoms.
We found that this maneuver is particularly
effective in reducing or eliminating pain.

One of the most assumed factors in the
etiology of TMD is occlusion disorders. Loss of
maxillary or mandibular posterior teeth also
creates an unstable TMJ'". We observed that
most of the patients in this study had occlusion
disorder or tooth loss, especially in the group 2.
Mandible hyperextension during long-term and
forceful dental applications may also cause
trauma to the TMJ and surrounding tissues.
Especially applications such as third molar tooth
extraction and root canal treatment are known to
cause TMD'*. It was noteworthy that most of our
patients in the group 1 had dental applications
that caused prolonged opening of the mouth. In

66

KBB-Forum
2023;22(1)
www.KBB-Forum.net

/ k.
Ll Y

the group 2, we think TMD develops secondary
to mandibular hyperextension or subsequent
malocclusion, especially in elderly patients. We
referred our patients, who had TMD secondary
to malocclusion and tooth loss, to dentistry
because of the possibility of recurrence, even if
their symptoms improved after the maneuver.

Temporomandibular diseases are self-
limiting pathologies of which symptoms tend to
improve over time. There are adaptation
mechanisms, such as bone remodeling, TMJ soft
tissue  metaplasia, and hypoactivity or
hyperactivity in the muscles'>. Despite these
mechanisms, symptoms may recur or not be fully
controlled. Because of this uncertainty, it is more
appropriate to prefer a fast, an easy, and an
effective method to relieve the symptoms. As far
as we know, MCRM has not been used or
defined in any study before. We think that it may
be superior to other conservative modalities with
easy applicability and rapid relief effect. During
the maneuver, especially in the group 1, a sudden
relief with a clicking sound on the side of the
complaint was observed.

Pain-related VAS is a reliable and valid
measurement method for assessing the severity
of pain'®. Considering the VAS scores, we
observed a decrease after maneuver in
comparisons within and between groups (Figure
4). These findings showed that MCRM was quite
effective in pain control. Because of the long
treatment period in most of the other
conservative treatment methods, adaptation
mechanisms may come into play. We think this
situation should be considered when evaluating
the effectiveness of the other treatments.

The mean age of the group 2 was higher
than the group 1 (p<0.001). This may be because
of the higher incidence of TMDs due to tooth
loss in the elderly. In addition, pre-maneuver
VAS scores were higher in the group 1 than in
the group 2. It seems that, as the severity of pain
increases, the time for admission gets shorter. It
can also be asserted that as the disease becomes
chronic, the severity of pain decreases with the
effect of adaptation mechanisms.

The main treatment modalities for TMD
are dental treatments, medication, intra-articular
injection, physical therapy, mind-body-based
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approaches and surgery' . Hard/soft stabilization
splints, prefabricated splint, mini-anterior splint,
anterior reposition splint, and counseling therapy
were evaluated in a meta-analysis of 48
randomized controlled studies on occlusal
splints, which are the most widely used dental
treatments'®. They stated that there is moderate
to low-quality evidence confirming the efficacy
of occlusal splint therapy in the treatment of
TMD, and that rigid stabilization splint can
provide maximum recovery with counseling
therapy. However, in another meta-analysis in
which 33 randomized controlled studies were
evaluated, it was reported that splints provided
short-term benefits for patients, and their effects
were equalized with other therapeutic methods in
long-term follow-up'. It has been reported that
physical therapy methods are useful in patients
with pathology in the masticatory muscles but
not in the TMJ'"**°. The American Academy of
Craniomandibular Disorders and the Minnesota
Dental Association have also suggested physical
therapy as an important treatment modality for
relieving  musculoskeletal  pain, reducing
inflammation, and restoring oral motor
function®. Physical therapy modalities can be
listed as superficial and deep hot applications,
cold applications, massage, transcutaneous
electrical nerve stimulation (TENS), therapeutic
exercises, and manual therapy techniques®'.
Although the evidence for these treatments is
weak, it has been reported that they are effective
in the symptom control of TMD. Furthermore, it
can be used alone or in combination with
orthodontic, pharmacological, relaxation and/or
behavioral treatments'**. Therapeutic exercises
are widely used physical therapy methods which
are reported to be effective. In one study,
patients  with  TMD  associated  with
localized/regional TMJ pain and diffuse pain
were administered a structured supervised
exercise program over 10-20 weeks, including
10 sessions of relaxation, coordination of the jaw
and neck/shoulders, and resistance training. They
revealed reduced pain in terms of jaw pain
intensity, time to withstand jaw opening,
resistance and protrusion against chewing, and
the effects of pain on daily activities. Although
this physical exercise program is convenient, it
requires time, which makes MCRM superior in
this sense.
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Manual therapy techniques are somewhat
similar to the MCRM. They can be categorized
as joint mobilization, manipulation, or treatment
of soft tissues. They are used to improve range of
motion, reduce local ischemia, stimulate
proprioception, break up fibrous adhesions,
stimulate synovial fluid production, and reduce
pain®’. However, it has been reported that
manual therapy techniques are not superior to
occlusal splints”. In addition, it was reported
that there is a need for several sessions of
manual therapies and it would be more effective
to combine with therapeutic exercises®®. This
suggested that MCRM would be more
appropriate to be applied as the first choice in
TMD diseases. However, in a meta-analysis
evaluating only 6 randomized controlled studies,
it was concluded that manual therapy is effective
in the medium term, and the effect can be
prolonged when combined with therapeutic
exercises”’. Nevertheless, only in three of these
studies manual therapy was applied to the
temporomandibular region. Mouth opening was
also evaluated in these three studies®™™’.
However, it was reported that the efficacy of the
treatment in terms of mouth opening subsides by
the 6 month. Therefore, we thought that MCRM
might be more effective than manual therapy in
terms of pain control.

Concerning the literature, success in the
treatment of TMD was defined as i) significant
reduction in the severity and frequency of pain,
il) maximum mouth opening of 35 mm, iii)
absence of joint sounds’'. Since it is impossible
to eliminate joint sounds, some reduction in joint
sounds can also be accepted as a success™-.

As mentioned before, we did not measure
maximum mouth opening, objectively. However,
the significant reduction in pain and in joint
sounds with MCRM shows that it is quite
effective. In addition, pain-related VAS scores
also demonstrated the effectiveness of MCRM.
Another advantage of this maneuver is that it can
be combined with other conservative treatments.
Furthermore, it has a positive effect on both
muscle and joint pathologies. We believe that
MCRM is beneficial with mechanisms such as
restoring the joint space, correcting the disc
displacement if there is any, and reducing the
tension by sudden stretching of the muscles.
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However, there is a need for studies with a long
follow-up period and using imaging techniques
such as magnetic resonance imaging performed
before and after the maneuver. Besides,
evaluating some functional parameters of the
TMJ, such as painless maximum mouth opening,
disability index, and quality of life scales, would
increase the strength of our results.

CONCLUSION

This study showed that the MCRM has
positive effects on patients with TMD (other than
joint dislocation). This maneuver can be easily
applied in outpatient settings and provides fast
relieve. It is quite successful in symptom control
of TMDs.
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