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Abstract: Temporomandibular disorder (TMD), occurring in the form of articular disc displacement with-
out reduction is one of the most serious and common forms of dysfunction.

The aim of this article was to present a complete sequence of procedures and intervention that consequently
led to the resolution of symptoms in most patients, associated with disc displacement without reduction and
the resolution of joint’s pain, as well as favorable results of treatment of disc displacement with reduction.
Material and Methods: A group of 128 patients (86 females, 42 males) aged 20 to 42 years old, diagnosed
with disc displacement without reduction undertook treatment at the Prosthodontics Clinic of the Univer-
sity Dental Clinic in Krakow, in period January 2020 — June 2024. Diagnosis of the condition was made on
the basis of the DC/TMD (Diagnostic Criteria for Temporomandibular Disorders) questionnaire axis I (re-
duction in mouth opening <35 mm, oblique lowering path of mandibular motion, pain of the joint) and
the results of ultrasonography (USG) of the temporomandibular joints. 121 patients reported experiencing
intrinsic pain and 7 patients presented for treatment without feeling pain.

Result: Analysis of the results of the carried-out tests (maximal mouth opening, mandibular lowering tra-
jectory deviation and pain intensity VAS + VNRS scale indicate that the displaced articular disc was un-
blocked and a statistically significant improvement in the clinical condition of the temporomandibular joints
was achieved.

Conclusion: The proposed sequence of procedures carried out is an effective treatment for displacement
of the articular disc with no reduction.

Key words: TMD, disc displacement without reduction, physiotherapy, biostimulation laser, occlusal splint,
USG of joints.
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Introduction

Temporomandibular disorder (TMD), occurring in the form of articular disc displacement with-
out reduction is one of the more common forms of dysfunction. Patients often seek help too late
to treat this form of disorder, leading to the most advanced form, which is accompanied by sig-
nificant pain. We can say that this form is the worst subgroup of TMD. The clinical signs of this
form of dysfunction are a reduction in the range of mandibular motion, a deviation of the man-
dible’s lowering tract and the cessation of acoustic symptoms in the form of clicking. This is often
accompanied by pain in the joint where the disc displacement without reduction occurred [1-3].
The patho-mechanism of posterior disc ligament damage is frequently associated with occlusal
parafunctions, in the form of teeth clenching or grinding. The parafunctions usually last for many
years, before the patient look for treatment, and a preceding form of dysfunction in the form of
disc displacement with reduction leads to excessive and uncontrolled compression of the articular
head on the overstretched posterior ligament [3-6].

The CD/TMD axis I classification is used in the diagnosis of disc TMD, and the described form
of the disorder belongs to group II B. To date, no single, specific algorithm of therapeutic manage-
ment has been developed [4]. Numerous articles describe various methods used to treat articular
disc displacement without reduction, but they are mainly based on personal experience, less on
scientific evidence. These include: the use of occlusal splints, active manipulation of the mandible,
intraarticular injection of hyaluronic acid or platelet rich plasma, arthrocentesis, physical thera-
pY> physiotherapy treatments, self-therapy, and necessity of changing harmful habits [6-12]. The
effectiveness of conservative treatment depends — among other things — on the timing under-
taking of the patient’s treatment after the onset of jaw restricted range of mandible motion. The
disease described by the author can take an acute or chronic form [2, 4, 13-15].

The aim of this article is to present the satisfactory treatment, which is based on contemporary
literatures and long, over 30 years of practice with this group of patients. The article presents
a complete sequence of procedures and intervention that consequently led to the resolution of
symptoms in most patients, associated with disc displacement without reduction and the resolu-
tion of joint’s pain, as well as favorable results of treatment of disc displacement with reduction.

Bioethics Committee Approval No. 1072.6120.62.2020

Material and Methods

Patient group

A group of 128 patients (86 females, 42 males) aged 20 to 42 years old, diagnosed with disc dis-
placement without reduction undertook treatment at the Prosthodontics Clinic of the Univer-
sity Dental Clinic in Krakow in period January 2020 — June 2024. Diagnosis of the condition
was made on the basis of the DC/TMD (Diagnostic Criteria for Temporomandibular Disorders)
questionnaire axis I (reduction in mouth opening <35 mm, oblique lowering path of mandibular
motion, pain of the joint) [4] and the results of ultrasonography (USG) of the temporomandibular
joints. 121 patients reported experiencing intrinsic pain and 7 patients presented for treatment
without feeling pain.

The inclusion criteria were: consent to participate in the study, age 20-40 years, both sex, good
general health, symptoms of disc displacement without reduction, a previous history of clicking,
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non-use drug consumption for 4 weeks before application of treatment. The exclusion criteria
were: willingness to give up of treatment, progression of the condition to a more advanced state,
the occurrence of a general condition affecting the disorders being treated.

A complex lecture was given to all subjects in the first stage of treatment to raise awareness
of: the etiological factors of TMD and the harmfulness of occlusal parafunctions, the necessary
mental control of the position of the mandible in which it is located, the necessity of disocclusion
lodging one’s own teeth, throughout the day, and the need for the patient to engage in self-therapy
(systematically performing a series of exercises, supplements with glucosamine and chondroitin).

A sample size calculation was performed (in G-Power v. 3.1.9.7 and R 4.4.2 software) for the
main outcome measures in order to obtain a power of 0.80 and estimated effect size at least 0.25
value for the opening endpoint. The significance level was set to 0.05 value under the fixed-se-
quence approach to testing the three planned hypotheses.

Methods of the study

All subjects were tested according to the DC/RDC questionnaire prior to treatment. Patients with
a diagnosis of II B were eligible for the study. For further analysis, data indicating disc displace-
ment without reduction, maximum unassisted mouth opening (MMO) — measured between the
edges of the upper and lower central incisors, degree of mandibular deviation, maximum lateral
movements the mandible and the, were relevant. The intensity of joint’s pain was measured using
connected scale VAS + VNRS (Visual Analogue Scale and Verbal Numerical Rating Scale). All
the measurement were performed by one researcher. The clinical diagnosis (displacement of the
articular disc without reduction was confirmed by examination of the soft-tissue structures of
the joints using ultrasonography. Clinical study were performed twice i.e. at the beginning of the
treatment (I examination) and five months later (II examination).

They included measuring: the maximum mouth opening, the extent of mandibular deviation
during maximal opening, assessing the intensity of joint pain in which there was disc displace-
ment without reduction and USG examination of the temporo-mandibular joints. All measure-
ment were performed by one researcher [2, 8, 9].

Patients were treated in the first stage of procedure with attempt of active unblocking of the
articular disc — 112 patients (71 female and 41 male), using special manipulation of the doctor,
followed by the application of splints — repositioning if the protrusive test was positive or relax-
ation if the test was negative. In all subjects, hyaluronic acid was injected intra-articularly into the
upper extremity of the joints 4 times, at 2-week intervals.

Physiotherapeutic treatments were applied in the form of a low-power biostimulating laser
and sonophoresis treatments for the joint area and masticatory muscles with an analgesic gel.
A positive protrusive test shows the correct anterior therapeutic position of the active manipula-
tion was carried out very gently, following the procedure described by mandible, at which acous-
tic symptoms in the form of clicking occurring in the temporomandibular joints disappear [2].
Immediately after unblocking the pathologically displaced disc, alginate impressions were taken
for the fabrication and application of acrylic anterior positioning appliances. After unlocking the
articular disc, acoustic symptoms in the temporomandibular joints were again present.

In the group of the 16 patients in whom active unblocking of the disc failed (15 female and
1 male), immediate splints were used, made (from silicone impression compound) in the ther-
apeutic position of the mandible, for the time required to unblock the disc. Usually it was 2 to 4
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weeks. After obtaining a favorable effect in the form of normalization of the normal alignment
of the mandibular articular head disc complex (usually about 3 weeks), the splints were made of
hard acrylic material. The splint therapy was used to reduce the excessive loading on the joints,
lowering the high tensions of the masticatory muscles, and for support the adaptation of articular
elements and regenerative processes within the temporomandibular joints.

It was recommended that all patients using occlusal splints should use the devices 20 hours
a day and after a period of first 4 weeks, steadily reduce the duration of splint use. Follow-up
visits were made every 4 weeks, and the results that were taken into account to evaluate the
applied treatment were analyzed in the first examination and the examination performed after
5 months.

Statistical analysis

Statistical analyses were performed using SPSS Statistics for Data Analysis v.29 and R v.4.4.2
(packages such as MKinfer, Tidyverse, statpsych were used). The Shapiro-Wilk normality test was
applied to check whether data were normally distributed. Mean, median, standard deviation, and
other descriptive statistics were calculated. Since data were not normally distributed, a non-para-
metric test, the Wilcoxon test (Wilcoxon signed-rank test), was used to compare the difference in
data values between two dependent groups (Examination_1 and Examination_2) (Fig. 1).

Additionally the results of the above-mentioned test were compared with permutation paired
t-test results (as in that case assumptions of normality can be relaxed). The differences were taken
as significant when the p-value was less than 0.05. All analyses utilized a significance level of
p <0.05 and the type-1 error rate was controlled for the three outcomes at the study level through
the fixed-sequence method. A 1-out-of-20 rate of the type-1 error (false rejection) was deemed
acceptable and aligned with established practices in this domain. All three ordered hypotheses
were rejected, therefore no adjustment for significance level was necessary, in line the fixed-se-
quence principle.

Statistically significant differences were found between the first and second examinations in
terms of Maximal Mouth Opening, VAS pain scores and Lateral deviation measurements [16].
According to statistical analyses performed, it is worth mentioning that the procedures undertak-
en were two directional.

Permutation t-test was proposed as a remedy due to rejected normality of differences by the
Shapiro-Wilk test. Alternatively, Wilcoxon signed rank test was employed for validation of the
results.

It turned out, despite formally violated assumption of normally distributed differences (con-
firmed by visual assessment), both permutation and ordinary paired t-test showed perfectly con-
sistent results, in a close agreement with the Wilcoxon test (Fig. 2). As a conclusion, the observed
deviation from theoretical normality did not affect the testing process essentially rendering all
results consistent.

Risk of bias assessment
Analysis of the study material indicates that the risk of bias may be the sincerity of patients to

follow the therapeutic recommendations for self-therapy (relaxation exercises performed inde-
pendently by the patient, use of physiotherapy treatments, hot packs).
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Fig. 1. Histograms and QQ plots for Maximum Mouth Opening, VAS pain intensity and Lateral deviation
variables.

Fig. 2. Comparison of three inferential methods for paired samples.
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Results

All subjects underwent DC/TMD, axis I, which confirmed a diagnosis of II B, so it was disc dis-
placement without reduction.

Analyzing the data, obtained from the measurements of the maximum mouth opening, the
mean value of the I examination was 31.56 mm, the standard deviation was 1.81, the median was
32, and the minimum and maximum values of the opening were 27-35. These measurements
confirmed the pathological state of articular disc displacement without reduction.

In the II examination the mean value was 43.78 mm, the standard deviation was 2.26, median
was 43.5 and minimum and maximum values were 41-51 mm. The values obtained in the Second
examination (control test) indicate a significant improvement in the evaluated parameters, that is,
the minimum physiological mouth opening is 40 mm, so the average values of this measurement
have improved significantly, and the minimum values, i.e. 41 mm, indicate the achievement of
a physiological range of this movement in all subjects. It is very important that the results obtained
in the two examinations differ in a statistically significantly, because p-value is <0.001. The above
results are shown in Table 1.

Table 1. The mean values of maximum mouth opening and statistical parameters.

Maximum mouth opening N = 128 patients

¥ . . e level of significance
—] +
X+SD median | min—-max | X, . +SD (= 0.05) and p-value*
I examination 31.56 + 1.81 32 27-35 1224290 Wilcoxon <0.001
11 examination 43.78 +2.26 435 41-51 ’ ’ Perm. t test <0.001

* Wilcoxon (signed rank test) and Permutation t-test for paired samples

An important parameter depicting the status of the lesions was the evaluation of the intensity of
pain in the temporomandibular joints. In the first clinical examination, mean VAS + VNRS scores
of 6.05 points were obtained, with a standard deviation of 1.90, a median of 6 and minimum and
maximum values of 0-9. In the follow-up examination (II), a significant improvement was ob-
tained, as the mean pain intensity score was 0.42, with a standard deviation of 0.74, a median of
0 and maximum values of 3 points. Also, the above study results differed in a statistically signifi-
cantly, because p-value was <0.001. Pain relief is one of the basic principles of medical treatment.
The above results are shown in Table 2.

Table 2. The mean value and SD of intensity of joint’s pain, according to VAS + VNRS scale and statistical
parameters.

VAS and VNRS N = 128 patients

X+SD median | min-max | X+ SD (;ezv;l' 3 ;)S;ilgili:::ﬁfe*
I examination 6.05+1.90 6 0-9 5634184 Wilcoxon <0.001
IT examination 0.42 +0.74 0 0-3 Perm. t test <0.001
* Wilcoxon (signed rank test) and Permutation t-test for paired samples
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Evaluation of the parameter of mandibular deviation during maximal opening mouth is an im-
portant parameter indicating temporomandibular joint disorders. In the first study, the mean devi-
ation values of this movement were 3.98 mm, with a standard deviation of 0.85, a median of 4 mm,
minimum and maximum values of 2-6 mm. In the second study, the results, respectively, were;
mean value 0.21 mm, standard deviation 0.48, minimum and maximum values 0-2. The results of
the first and second study were statistically significantly different, as the p-value was <0.001. The
above results are shown in Table 3. Additionally the results of individual changes over time for Max-
imum Mouth Opening, VAS pain intensity and Lateral deviation variables are presented in (Fig. 3).

Table 3. The mean values of lateral deviation of mandible and statistical parameters.

Lateral deviation of mandible N = 128 patients

¥ . . - level of significance
+ - +
X+SD median | min-max | X+ SD (0. = 0.05) and p-value*
P
I examination 3.98 £0.85 4 2-6 377+ 092 Wilcoxon <0.001
II examination 0.21+£0.48 0 0-2 o Perm. t test <0.001

* Wilcoxon (signed rank test) and Permutation t-test for paired samples

Fig. 3. Individual changes in Maximum Mouth Opening, VAS (pain intensity) and Lateral Deviation over time.

The clinical results indicated that full unblocking of the articular disc in the temporoman-
dibular joints was finally achieved (N = 128 patients), as parameters indicative of a pathological
condition corrected to physiological values. Only 12 patient showed unstable, sporadic acoustic
symptoms after a period of 5 months.

The only difference was the time to achieve full improvement, as patients who failed to unlock
the disc during active manipulation needed more time to achieve the same results. Both conser-
vative methods used brought measurable therapeutic benefits that ultimately restored the physio-
logical state of the masticatory organ.
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Discussion

Displacement of the articular disc without reduction is the most advanced disorder among TMDs.
It occurs in people of all ages, with a high prevalence in women aged 20 to 40 years. It is often
a significant problem for patients and this dysfunction takes the form of pain [17-22]. If the disc is
displaced without reduction, there is permanent damage to the posterior ligament of the articular
disc, and this accounts for the fact that the disc remains in the anterior position when lowering
the mandible. Such a condition often leads to a long-term disruption of the normal coordination
of the disc and joint head, which manifests itself as a restriction of maximum mouth opening and
chewing of food, which is usually accompanied by pain [10, 13, 17]. Many authors describe dif-
ferent methods of conservative treatment, and so far no clear-cut algorithm has been established,
recommended for this management [2, 5, 7, 12, 14, 20, 21].

The results of the follow-up examinations indicate the full effectiveness of the described treat-
ment, and the attempt to actively unblock the disc is an important part of the clinical management
of the restoration of normal disc-articular head relations. Al-Baghdadi et al. [5] underline in their
study that active unblocking has beneficial effects, and the evaluated parameters are significantly
improved within 10 minutes in 84% of the subjects. Also, the cited authors point to the extremely
beneficial performance of self-exercise by patients. This opinion is fully in line with the results of
our research and defines the effectiveness of the interventions undertaken at a high level.

A major problem in the treatment of disc displacement without reduction is the very late re-
porting of patients to the doctor due to the limitation of the maximum mouth opening [1, 5, 10,
23, 27]. This fact makes it very difficult to achieve effective treatment. In addition, it should be
noted that usually the condition preceding the described dysfunction is disc displacement with
reduction, and this is the condition at which specialized treatment should be initiated. Several
authors promote the opinion that displacement of the disc with reduction is a condition that does
not require treatment and medical intervention [9, 10, 19, 23-26]. In the opinion of the authors of
this article, it is difficult to agree with this these.

It should be noted that many authors emphasize the very important importance of physiother-
apy treatments, as an adjunctive treatment. The patho-mechanism of damage to the posterior disc
ligament indicates the benefits of biostimulation laser, manual therapy, sonophoresis [2, 7, 20, 22,
27-31].

Conclusions

In conclusion, it should be said that the proposed sequence of treatments and treatment steps for
non-reduced articular disc displacement yielded favorable treatment results, as the restoration
of normal articular disc position and resolution of temporomandibular joint pain were achieved
after 5 months.
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