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Abstract: With the continuous improvement of living standards, people pay more and more attention to
facial appearance and oral health. Dentists found that patients with malocclusion had
temporomandibular disorders (TMJ), in which disc displacement was the most common. Because it
affects the growth and reconstruction of condyle, which affects joint function, facial appearance,
growth and development, etc. This article summarizes the etiology, imaging examination,
manifestations and related treatment of articular disc displacement, in order to provide clinical
guidance for the treatment of Anterior Disc Displacement patients, improve clinicians' understanding
of the disease, and reduce the occurrence of Anterior Disc Displacement or relieve the symptoms of
Anterior Disc Displacement.
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Temporomandibular joint anterior disc displacement (Anterior Disc Displacement, ADD) is a
common Temporomandibular disorders (TMD), and the reported prevalence of ADD reaches 18-35%
[1] in the asymptomatic population, and the incidence may be higher in the orthodontic population. In
addition to the common clinical manifestations such as joint ringing, limited mouth opening, abnormal
jaw movement and preear pain, it will further involve the bone and joint disc with the duration of
disease, resulting in secondary jaw deformity and malocclusion. At present, MRI, curved tomography
panoramic photography X and cone beam computed tomography have been widely used in various
fields of stomatology. Through imaging examination supplemented by specialized clinical examination,
in order to obtain rich diagnostic information, so as to lay a foundation for the early diagnosis and
treatment of ADD. The etiology, auxiliary examination, imaging signs, and treatment of ADD are
reviewed.

1. The etiology of the TMJ disc displacement

In the 1970s and 1980s, the displacement of the temporomandibular joint disc was recognized by
the development of arthroscopy and arthrography. ADD is generally considered to be the main cause of
joint firing, limited mouth opening, abnormal jaw movement and pain in the anterior ear, which can be
classified into anterior displacement (Anterior Disc Displacement with Reduction, ADDR) and anterior
displacement (Anterior Disc Displacement without Reduction, ADDWR) [2]. Under the normal
anatomical position, the posterior band of the articular disc is located at the top of the condyle. After
the anterior displacement of the articular disc, the posterior double plate area composed of loose
connective tissue is forced to move forward into the joint load area, and a series of bone reconstruction
[3] can occur under the stress. The temporomandibular joint disc can show pathological and
morphological changes, and some studies have reported that pathological changes in the disc
vascularization can occur in the posterior zone of the articular disc, leading to morphological changes
in the articular disc, such as articular disc perforation and other [4].Besides,P. Shen [5] et al found that
increased serum testosterone level in men and increased serum prolactin level in women promoted the
anabolism of the condylar bone, and the rapid condyle growth led to disc-condyle relationship
imbalance and disc displacement of the temporomandibular joint.
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2. Imaging of the anterior displacement of the temporomandibular joint disc
2.1 Curved fault panoramic photography X film

As a preliminary examination before CT and MRI, the curved fault film is the most commonly used,
simple and cost-effective method for the temporomandibular joint in imaging examination. It not only
shows the images of the whole dentition, upper mandible and bilateral temporomandibular joint, but
also can judge whether the bilateral condyles are symmetrical and [6]. However, the deficiency of
curved tomography is the partial overlap between the top of the condyle and the joint nodules, which
affects the early diagnosis of the bone changes in the condyle and its surrounding area.

2.2 CBCT

CBCT [7,8] (Cone beam computer tomography) has the advantages of high spatial resolution, high
diagnostic accuracy of bony changes on the condyle and temporal bone surface, low radiation dose and
low cost. It can pass through the three-dimensional reconstruction to reflect the bony changes of the
temporomandibular joint (flattening, vegetation, erosion, hypoplasia, sclerosis, etc.); However, because
the articular disc cartilage is mainly composed of collagen fibers, when the soft tissue lesion of the
temporomandibular joint is suspected, the deformation resolution of the displacement of the articular
disc is low and the imaging ability is poor.

2.3 Nuclear magnetic resonance imaging (Magnetic resonance imaging, MRI)

MRI is a kind of noninvasive, no radiation damage of multidimensional, multi-angle imaging
technology, with high soft tissue resolution, it can not only clearly, comprehensive show the
temporomandibular joint structure and accessories, nonbony structure and the relationship between soft
tissue, can also diagnose the joint disc before, after, inside, outside and rotational shift, the joint disc
before displacement is the most common, diagnostic accuracy of up to 80%~90% [9-11].

3. Imaging findings of anterior displacement of the temporomandibular joint disc

The MRI of the normal joint disc in the closed sagittal position shows double concave shape and
normal shape; the Angle between the disc boundary between the double plate zone and the vertical line
of the condyle is within 10°; The ADD if the anterior direction of the opening is defined as ADDR; and
the ADDWR [12] when the sagittal image disc-condyle relationship is not restored to normal and the
joint disc is in front of the condyle. The study found that the widening of the posterior articular disc and
the thickening of the articular disc can be seen in the early stage of ADD, with the development of the
articular disc; in addition, the displacement of the joint disc stimulates the joint exudincreased, and the
MRI of the joint disc morphology and the assessment of ADD lesions [13].

4. Treatment for anterior displacement of the temporomandibular joint disc

ADD is a common oral and maxillofacial surgical disease with high morbidity. With the
development of temporomandibular joint disc displacement, not only condylar bone absorption, but
also joint disc degenerative changes, which further affects the growth and development of the mandible
[3]. It have shown that articular disc deformation is more prevalent in ADDWR compared to ADD
patients, including [14] such as articular disc folding and shortening or even perforation. Therefore,
without appropriate clinical intervention, the morphological changes of the joint disc will continue to
deteriorate, with a great negative impact on the patient's quality of life.

4.1 Conservative treatment

4.1.1 Dental pad treatment

The dental pad is one of the most commonly used non-surgical treatments [15] by adjusting the
vertical distance between the upper and lower jaw and changing the position of the condyle in the joint
socket. The dental pad improves the three-dimensional spatial relationship between the joint disc and
the condyle by changing sensory transmission and reducing pressure within the TMJ joint [16]. Qi
Dongyuan [17] et al. found that although the dental pad does not improve the joint function by
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restoring the position of the joint and disc, it can still promote the adaptive reconstruction of the double
plate area of the temporomandibular joint, which can significantly reduce pain and improve the
mandibular movement function.

4.1.2 Orthodontic treatment

Herbst the appliance and Twin-Block appliance and [18] are the most commonly used functional
appliance to promote mandible growth. Hu [19] et al suggested that obtaining a stable occlusal
relationship after orthodontic correction helps to maintain a stable joint disc position after treatment, In
85% of ADDWR patients, corrected with a modified Twin-Block appliance, The articular disc
morphology was significantly improved. However, the use of this appliance for patients with severe
articular disc deformation or perforation still needs to be careful; Zhu Huimin [20] et al showed that
adolescent patients with ADD and malocclusion during maxillofacial development were first surgical
joint disc reduction and anchored by orthodontic functional correction can effectively promote the
growth and development of the mandible. To reduce the development of maxillofacial deformities;
Foreign scholars have shown that adolescent patients with ADDR can use the Hebst appliance,
Twin-Block appliance and other functional appliances to push the jaw forward, Reposition of the
normal disc-condylar relationship. Coordinate the position of the upper and lower mandible to achieve
the correct occlusal relationship and promote condylar growth and mandibular development with
orthodontic force [21, 22].

4.2 Surgical treatment

In the past few decades, the treatment of anterior displacement, the treatment of conservative
therapy [23], which can effectively improve the clinical symptoms of patients, but the disc-condyle
relationship cannot return to the normal position. As surgical procedures develop and mature,
arthroscopic surgery and temporomandibular joint disc anchorage are widely used in the treatment of
ADDWR patients.

4.2.1 Arthroscopic surgery

Arthroscopic surgery is a less invasive and more acceptable endoscopic joint surgery performed
under local anesthesia. It is suitable for various cases of intra-joint dislocation where the symptoms are
not significantly relieved after conservative treatment. Moses [24] And other studies found that
arthroscopic surgery can completely remove the joint cavity and joint fluid, the postoperative pain is
significantly reduced, the mouth opening is significantly improved, and the long-term effect is good.
Team [25] and other studies showed that arthroscopic reduction of the articular disc can significantly
increase the posterior space and upper space, making the condyle move downward, thus conducive to
the formation of new bone of the condyle. However, this technique requires high technical level for
doctors, certain understanding of anatomical structure and surgical technique; in addition, ADDWR is
accompanied by joint disc perforation, severe joint disc distortion, condyle tissue injury, and open
surgery is still required after arthroscopy.

4.2.2 Joint disc reduction and anchorage surgery

Articular disc reduction was performed by Professor Annandale, [26]In 1887First proposed. In
2001, the Mehra [27]class Using Mitek anchor, the condyle was implanted for the first time, and the
joint disc reduction method was used. After follow-up observation, a good curative effect was achieved.
Since 2011, Professor Yang Chi [28] and others have improved the original surgical method by
transplanting and filling the free fat flap in the anterior ear in the anterior attachment gap after release,
achieving good results after surgery. Wang Yan [29] et al. showed that the joint space significantly
increased, reduced the load of the condyle, and promoted the condyle bone regeneration. Zhu Huimin
[20] et al. found that the incidence of malocclusion in adolescent unilateral ADDR was 50% higher
than that in normal people, and the degree of joint degenerative changes and mandible asymmetry was
more serious with the extension of disease time. For patients with irreducibility anterior displacement,
avoid using functional appliance, aggravating joint disc anterior displacement and condyle absorption,
therefore, the first use temporomandibular joint disc anchorage reduction joint disc, MRI assessment
confirmed condyle new bone formation, then wear functional appliance, this method can promote
adolescent condyle reconstruction, so as to reduce the degree of malocclusion deformity.
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5. Summary

In conclusion, the preliminary examination of the temporomandibular joint should not be ignored.
After specialized examination and imaging examination to obtain a clear diagnosis, each patient was
analyzed and evaluated specifically, and reasonable individualized treatment plans and strategies were
formulated [30]. In order to prevent adolescents, to prevent the instability of the mouth and jaw system,
the morphology and function of the TMJ should be fully considered and given active diagnosis and
treatment.

References

[1] M, N., et al., Disc displacement within the human temporomandibular joint: a systematic review of
a 'noisy annoyance'.Journal of oral rehabilitation, 2013. 40(2): p.139-58.

[2] X, M.and Z.Z, Terminology and diagnostic classification of temporomandibular joint dysfunction
syndrome in China.The Chinese journal of dental research : the official journal of the Scientific Section
of the Chinese Stomatological Association (CSA), 1998. 1(3): p.26-9.

[3] Gu Zhiyuan Gu, Adaptive reconstruction and treatment decision of related tissues after anterior
displacement of temporomandibular joint, Chinese Journal of Stomatology, 2017.52 (03): page
148-151..

[4] Y, F., et al., HMGBI-induced angiogenesis in perforated disc cells of human temporomandibular
Jjoint.Journal of cellular and molecular medicine, 2018. 22(2): p.1283-1291.

[5] P,S.,et al,Association between sexual maturation and anterior disc displacement of
temporomandibular joint in adolescents aged 13-14 years.Clinical oral investigations, 2022.

[6] Hongtao Cao, new radioimaging of the temporomandibular joint, Journal of Clinical Stomatology,
2001 (S1): page 24-26..

[7] YH, W., et al., Diagnostic efficacy of CBCT, MRI and CBCT-MRI fused images in determining
anterior disc displacement and bone changes of temporomandibular joint. Dento maxillo facial
radiology, 2022. 51(2): p.20210286.

[8] Li Hongguang et al., Analysis on the correlation of clinical manifestations of unilateral
temporomandibular joint osteoarthritis and condyle bone change type based on CBCT, Journal of
Modern Oral Medicine, 2022.36 (03): pages 148-152..

[9] G, S., KH and S.J, MR imaging of the TMJ.MR diagnosis and intraoperative findings.Journal of
cranio-maxillo-facial ~ surgery : official publication of the European Association for
Cranio-Maxillo-Facial Surgery, 1993. 21(7): p.284-8.

[10] Bi Wenjuan and Wang Dong, MRI diagnosis and presentation of anterior disc displacement,
2010.16 (02): Page 308-311.

[11] Yunling Wang et al., MRI value for the diagnosis of temporomandibular dysfunction Practical
Medical Journal, 2011.27 (21): pages 3938-3940.

[12] JE, D.and E.DR, Defining the normal temporomandibular joint: closed-, partially open-, and
open-mouth MR imaging of asymptomatic subjects.Radiology, 1990. 177(1): p.67-71.

[13] Yu, MR findings of MD, Chinese Journal of Medical Physics, 2021.38 (06): Pages 721-724.

[14] YK, H., Y.C and X.QY, Changes in disc status in the reducing and nonreducing anterior disc
displacement of temporomandibular joint: a longitudinal retrospective study.Scientific reports, 2016. 6:
p.34253.

[15] Luo Shijun et al., Research progress in the treatment of temporomandibular joint disorders
Modern medicine and health, 2015.31 (11): pp. 1662-1663..

[16] G,C.et al., Influence of oral stabilization appliances in intra-articular pressure of the
temporomandibular joint.Cranio : the journal of craniomandibular practice, 2014. 32(3): p.219-23.
[17] Qi Dongyuan et al., Clinical Analysis of the Stomatology Research, 2015.31 (01): Page 76-77 +
80..

[18] M, G., et al., Upper Airway Changes following Functional Treatment with the Headgear Herbst
or Headgear Twin Block Appliance Assessed on Lateral Cephalograms and Magnetic Resonance
Imaging. TheScientificWorldJournal, 2019. 2019: p.1807257.

[19] Xinxin Hu et al., modified Twin-block for the treatment of temporomandibular joint disc, 2017.25
(06): page 369-374.

[20] Zhu Huimin et al., Clinical effect evaluation of bilateral anterior disc displacement with bony
dislocation deformity, Chinese Journal of Practical Stomatology, 2018.11 (09).: pages 538-543..

[21] LA, A., et al., Changes in temporomandibular joint disc position and form following Herbst and
fixed orthodontic treatment. The Angle orthodontist, 2010. 80(5): p.843-52.

[22] Z, S., et al., Comparison of cephalometric measurements of the Twin Block and A6 appliances in

Published by Francis Academic Press, UK
-75-



Frontiers in Medical Science Research
ISSN 2618-1584 Vol. 5, Issue 2: 72-76, DOI: 10.25236/FMSR.2023.050212

the treatment of Class Il malocclusion: a retrospective comparative cohort study.Annals of
translational medicine, 2022. 10(16): p.876.

[23] Zhang Ying et al., conservative clinical approach in the treatment of anterior disc displacement
Journal of Oral Medicine, 2016.32 (05): pages 688-691..

[24] JJ, M.and P.ID, TMJ arthroscopic surgery: an analysis of 237 patients.Journal of oral and
maxillofacial surgery : official journal of the American Association of Oral and Maxillofacial Surgeons,
1989. 47(8): p.790-4.

[25] YK, H., et al., Changes in temporomandibular joint spaces after arthroscopic disc repositioning: a
self-control study.Scientific reports, 2017. 7: p.45513.

[26] T,A.,An Address on Internal Derangements of the Knee-Joint and their Treatment by
Operation.British medical journal, 1887. 1(1363): p.319-21.

[27] P, M.and W.LM, Use of the Mitek anchor in temporomandibular joint disc-repositioning
surgery.Proceedings (Baylor University.Medical Center), 2001. 14(1): p.22-6.

[28] P, S., et al., Experimental study of free fat grafts in temporomandibular joint disc anchor.The
Journal of craniofacial surgery, 2014. 25(1): p.253-7.

[29] Wang Yan et al., clinical efficacy and imaging analysis after anchoring of temporomandibular
joint disc, Chinese General Medicine, 2021.19 (07): Pages 1125-1127 + 1154..

[30] MaXuchen and ZhangZhenkang, the clinical significance of biaxial diagnosis of
temporomandibular joint disorder and the necessity of standardized treatment, Chinese Journal of
Stomatology, 2005 (05): Page 6-8..

Published by Francis Academic Press, UK
-76-



