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A B S T R A C T   

Objective: This study aimed to explain the change of disc position at different over-corrected place 
after arthroscopic disc repositioning and suturing surgery. 
Study design: Patients treated with temporomandibular joint arthroscopic disc repositioning and 
suturing surgery were reviewed. All patients underwent magnetic resonance imaging (MRI) 
before, immediately after surgery and at 2-year follow-up. The position of disc was checked and 
the change was compared. 
Results: 133 patients were included in the final analysis with 203 TMJ sides. The incidence rate for 
anterior movement of the disc after surgery was 33.0 %. Disc repositioned between 12 and 1 
o’clock showed smaller movement rate of 22.6 %, while higher movement rate of 53.6 % was 
seen when repositioned between 2 and 3 o’clock. 
Conclusions: After arthroscopic disc repositioning and suturing surgery for ADD patients, the 
repositioned disc showed tendency to move forward. 12 to 1 o’clock was optional disc site for 
repositioning while excessive over-correction was not recommended.   

1. Introduction 

Anterior disc displacement (ADD) is the most prevalent form of temporomandibular joint disorder (TMD) [1] that often results in 
complains including joint pain, clicking and functional limitations [2]. Temporomandibular joint (TMJ) disc repositioning surgery has 
been applied for a long time and is recommended if a period of conservative treatment shows no improvement of symptoms [3–5]. The 
arthroscopic approach has been reported to be a reliable treatment option for ADD and has satisfying outcome concerning faster 
clinical recovery and better condylar remodeling compared to open procedure [6]. 

If the disc was positioned to an anatomically ideal place, a relapse in disc position would occur at an undetermined time following 
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surgery [7], thereby over-correction of the disc was performed to avoid relapse. However, even an over-correction to the 1 to 2 o’clock 
is designed in open disc reposition surgery, 4.7 % of discs relapsed anteriorly [8]. In addition, no quantitative study has reported the 
optimal over-correction position of the disc. Thus, we assume that relapse is also related to the degree of over-correction. 

Researchers have found that shortening of disc length and decrease of disc volume were observed in ADD, while after disc repo-
sitioning surgery, the disc was recovered both in length and in volumn [9,10]. In clinical practice of the author’s department, it has 
been noticed that besides the shape of the disc, the position of the disc changed gradually after repositioning surgery. We believe that 
the position of the disc is not strictly fixed but shall change. However, no previously reported study has compared the position of disc to 
confirm such tendency. 

The purpose of this retrospective study was to evaluate the change in disc position after arthroscopic disc repositioning and suturing 
surgery in ADD patients and to verify the most stable degree of over-correction. 

2. Materials and methods 

2.1. Patients 

This retrospective study protocol was approved by the independent Ethics Committee of the 9th People’s Hospital Affiliated to 
Shanghai Jiao Tong University School of Medicine (SH9H-2022-T406-1), and is in compliance with the Helsinki Declaration. All 
patients have provided written informed consent. 

The patients included in this retrospective study were collected from a consecutive series of patients admitted to Department of 
Oral Surgery in Shanghai Ninth People’s Hospital affiliated to Shanghai Jiao Tong University School of Medicine. The inclusion criteria 
were: 1) visited our clinic between 2018 and 2020 without restriction of sex and age; 2) the participants included in the present study 
were diagnosed with stage 0 to stage 3A according to Yang’s classification of TMJ ADD on preoperative MRI [11]; 3) had no history of 
infection, facial trauma, or congenital and systematic disorders; 4) follow-up period was longer than 2 years and MRI were reviewed at 
2-year post-operation. The exclusion criteria were as follows: 1) orthodontic or orthognathic treatment during the follow up period; 2) 
patients with recurrence of disc displacement after surgery found by MRI after follow-up; 3) with poor image quality of MRI; 4) did not 
undergo postoperative MRI. 

2.2. Surgical technique 

The arthroscopic disc repositioning and suturing surgeries were all performed by Dr. Chi Yang, as described in the previous report 
[12]. In short, patients were under local anesthesia. A 2.3 mm arthroscope with a 2.8 mm outer protective cannula was utilized 
(Stryker, San Jose, CA). After fully releasing the anterior attachment of the disc using coblation probe, the disc had horizontal suture 
with non-absorbable 2-0 polyester multifilament suture material at posterior margin of the disc. The suture was subsequently brought 
out via the transmeatal portal. A stabilizing splint was used for every patient after surgery. 

2.3. Variable and measurement 

All patients were evaluated by MRI examinations at pre-operation, immediate post-operative follow-up and 2-year follow-up. MRI 
scans were performed using a 1.5-T scanner (General Electric, Milwaukee, WI) with a bilateral 3-inch TMJ surface coil receivers. The 

Fig. 1. Measurement of the position between the articular disc and the condylar process. First, the largest circle internally tangent to the outline of 
the anterior, posterior, and superior surfaces of the condylar head was drawn (O1). Then, an internally tangent circle, O2, was drawn at the most 
curved area between the condylar head and neck. The midpoint between two centers of O1 and O2 was defined as point A. Point C was the posterior 
point of the disc. 
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long axis of the condyle was found in the transection plane in a closed-mouth position using a T1-weighted spin echo sequence. The 
sagittal plane was then determined to be perpendicular to this long axis. The T1-weighted spin echo sequence in the sagittal plane in a 
closed-mouth position was scanned (TR: 500 ms, TE: 25 ms, 2 excitations, FOV: 12 cm, thickness 1 mm with a skip of 0.3 mm and a 
matrix of 512 × 256). The slice exhibiting the largest condylar diameter was chosen to mark the reference points of the joint structures. 

Disc position: First, 2 circles were drawn. The largest circle (O1) was tangential to the outline of the anterior, posterior, and 
superior surfaces of the condylar head; another internally tangent circle O2 was at the most curved area between the condylar head and 
neck. Next, the long axis of the condylar head (line y) was defined as a line passing through the centers of O1 and O2 and was 
considered as the 12 o’clock position. The midpoint between two centers of O1 and O2 was defined as point A. Point C was the 
posterior point of the disc. A line connecting point A and point C was named line x, as shown in Fig. 1. The disc position of immediate 
post-operation was then divided into five groups according to the angle between line x and line y: 11 o’clock, 12 o’clock, 1 o’clock, 2 
o’clock and 3 o’clock. While the disc position of 2 years post-operation was divided into six groups: 11 o’clock, 12 o’clock, 1 o’clock, 2 
o’clock, 3 o’clock and 4 o’clock. 

3. Result 

After applying the inclusion and exclusion criteria, 133 patients with 203 joints were included in this study. As shown in Table 1, 
67/203 (33.0 %) of the disc moved forwards after surgery in 2 years with a smaller portion (30/133, 22.6 %) when repositioned 
between 12 and 1 o’clock and higher portion (37/69, 53.6 %) when repositioned between 2 and 3 o’clock (Fig. 2A–C). Besides, 1 disc 
positioned at 1 o’clock and 2 discs positioned at 3 o’clock moved backwards (Fig. 3A–C). 

4. Discussion 

In the 1990s, McCain et al. [13] introduced an arthroscopic disc repositioning and suturing method for ADD patients. Their 
operation is to restore the disc in normal location with the posterior band in the 11 to 12 o’clock position and the success rate reached 
up to 81.8 % at 6-month post-operation. Subsequently, in terms of disc position, studies have reported the success rate of TMJ 
arthroscopy around 65 % at 1-year post-operation [14,15]. In the authors’ department, Yang et al. [12] described a new arthroscopic 
disc repositioning and suturing technique, which positioned the disc slightly overcorrected, with a higher success rate of 98.1 % within 
36 months postoperative [6]. However, the reposition distance showed small but insignificant change between the early and late 
postoperative visits [16], indicating the minor forward movement tendency of the disc after repositioning surgery. 

As the disc position post-operation is correlated with clinical evaluation [17], Muñoz-Guerra et al. [18] reported that patients who 
took a second arthroscopy showed unsatisfactory results of both symptoms and disc position. Thus, we believe that maintaining the 
position of the disc after surgery is one of the key factors for reducing the symptoms of patients and promoting condyle regeneration. In 
present retrospective study, we first reported that the repositioned disc had slight forward movement due to functional compatibility, 
which verified the importance of over-correction. Also, we found that if the disc was placed at 12 to 1 o’clock, the disc had less 
tendency to move forward which suggested that the disc was more stable. Nevertheless, excessive over-correction would also cause 
instability of the disc position post-operation. 

Our research showed that 67/203 (33.0 %) of the disc moved forwards after surgery in 2 years.The cause of disc displacement after 
operation is still unclear, however, it has been reported that both mechanical and anatomical factors might influence the stability 
outcomes of the disc repositioning surgery for ADD. For example, lateral pterygoid muscle did not cause disc displacement when the 
disc was intact, however it probably contributes to disc displacement when disc or joint pathosis already exists [19]. In terms of the 
surgery itself, arthrocentesis and postoperative inflammatory reaction may lead to inevitable swelling in the cavity and peripheral 
tissues, which will cause the condyle move forwards. When the swelling was completely absorbed, the position of the condyle will 
restored and the real position of the disc would then be shown, which was likely to be little forward than that on the immediate 
postoperative MRI. In the authors’ department, suture fixation to the anterior wall of the external auditory canal was used to achieve 
less traumatic effect. However, unlike nail-anchor, soft tissue allowability doesn’t allow the effect as rigid internal fixation that keeps 
the disc still. 

Besides, previous studies have shown that as joint space was significantly smaller in patients with ADD compared to normal disc 
[20], thus if the disc was repositioned at over-corrected place, the thickness of the disc could increase the space of the joint cavity. 
Instead, if the disc was repositioned at anatomical place, the joint space continued to be small as pre-operation state, which may cause 

Table 1 
Gradual Positional changes of repositioned disc.  

Instant MRI 

Follow-up MRI 11 o’clock 12 o’clock 1 o’clock 2 o’clock 3 o’clock 

11 o’clock 1 1 1 – – 
12 o’clock – 19 (95.0 %) 28 1 – 
1 o’clock – – 83 (73.5 %) 31 1 
2 o’clock – – 1 25 (43.9 %) 4 
3 o’clock – – – – 5 (41.7 %) 
4 o’clock  – – – 2  
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the stress on the joint to remain in a pathological state. Also, the repeated and excessive pulling forces from condylar motion during 
chewing and speech could generate a mechanical fatigue to the suture, especially those with nocturnal bruxism. 

However, There are still limitations of the present study: 1) The sample size included in this study is relatively small; 2) As the 
sample size increases, age groups can be used to determine whether different remodeling abilities of the condyle have different effects 
on the position of the articular disc. 3) Prospective clinical studies can be designed to further analyze the factors affecting the stability 
of joint disc position. 

5. Conclusion 

After arthroscopic disc repositioning and suturing surgery for ADD patients, the change in repositioned disc position is common 
finding. The minor anterior or posterior movements of the disc is seen at any degree of over-correction. 12 to 1 o’clock was optional 
disc site for repositioning while excessive over-correction was not recommended. 

Ethics statement 

This retrospective study protocol was approved by the independent Ethics Committee of the 9th People’s Hospital Affiliated to 
Shanghai Jiao Tong University School of Medicine (SH9H-2022-T406-1), and is in compliance with the Helsinki Declaration. All 
patients have provided written informed consent to have these images published. 

Fig. 2. A. Preoperative MRI showed TMJ ADD; B, Immediate postoperative MRI showed the articular disc reset at between the 2 and 3 o’clock 
direction and dilation of joint cavity; C, 18 months postoperative MRI showed the articular disc located between the 12 and 1 o’clock direction. 

Fig. 3. A. Preoperative MRI showed TMJ ADD; B, Immediate postoperative MRI showed the articular disc reset at 3 o’clock direction; C, 16 months 
postoperative MRI showed the remodeling of the condyle and the articular disc located between 3 and 4 o’clock direction. 
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