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Abstract 

Aim: To compare the outcome of arthrocentesis in patients with internal derangement of 

temporomandibular joint, with disc reduction and without disc reduction. 

Materials and Methods: Twenty patients were included in this study. Dynamic ultrasonography was 

done to assess the status of the temporomandibular joint disc. Patients were divided into 2 groups, those 

with disc reduction and without disc reduction. Arthrocentesis was done under local anesthesia. The 

outcome variables were pain level, inter incisal distance, and lateral excursion of the TMJ. Post-operative 

ultrasonography was taken to check whether arthrocentesis can release the closed lock of the articular 

disc. 

Results: The results showed a statistically significant difference in the outcome   between the two groups 

and the patients without disc reduction responded to the procedure well. Post-operative dynamic 

ultrasonography revealed no change in the status of the disc in patients without disc reduction.  

Conclusion: Arthrocentesis gives better results in patients with internal derangement of 

temporomandibular joint without disc reduction. Even though there is a significant reduction in the 

symptoms associated with temporomandibular joint, arthrocentesis failed to release the closed lock of the 

articular disc, and disc recapturing is not essential to obtain good function and for relief of pain in 

patients with closed lock 

Keywords: Temporomandibular Joint Arthrocentesis, TMJ pain, Mouth Opening, Closed lock, Disc 

reduction. 

 

Introduction 

TMJ problems are common presentations in most 

Oral and Maxillofacial Surgery Departments. 

After Nitzan and co-authors eloquently described 

the technique of arthrocentesis in 1991, it rapidly 

became popular for treating a subgroup of these 

patients as the simplest form of surgical therapy 

with the aim of washing out inflammatory 

mediators, releasing the articular disc, and 

disrupting adhesions between the surface of the 

disc and the joint fossa by hydraulic pressure 
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of the lavage solution. So, if a patient fails to 

respond to conservative measures, surgery is not 

usually indicated. 

Arthrocentesis is the method of flushing out the 

temporomandibular joint by placing needles to the 

upper joint compartment using local anesthesia 

orsedation. The effectiveness of joint lavage may 

be explained by the joint space expansion 

achieved with the introduction of fluid and by the 

washing out of inflammatory mediators and 

catabolites. According to Dorrit W. Nitzan
1
, 

arthrocentesis is highly efficient in resolving signs 

and symptoms associated with disorders caused 

by adhering forces or friction that is eliminated by 

lavage, such as intermittent clicking, anchored 

disc phenomenon, and open lock, and is also 

efficient for releasing limited mouth opening and 

pain in approximately 70% of patients who have 

TMJ osteoarthritis. The outcomes are sufficiently 

effective to prevent further surgical intervention. 

In this study we investigate the efficacy of 

Arthrocentesis in relieving pain as measured by 

visual analog scale for pain, and improvement of 

mouth opening as measured in millimeters in 

patients with temporomandibular joint internal 

derangement with disk reduction and without disk 

reduction. The status of the disc is assessed 

preoperatively using dynamic ultrasonographic 

examination. In patients without disc reduction, 

postoperative ultrasonograph is taken to assess 

whether there is disk reduction due to 

arthrocentesis. Outcome variables are assessed 

and compared between the two groups. 

 

Patients, Materials and Methods 

The study was conducted in the department of 

OMFS, Government Dental College, Thiruvanan-

thapuram. The study was designed as a 

longitudinal observational study. The study 

population was patients with TMJ internal 

derangement (TMJ ID) who failed to respond to 

conservative management of 2 months.The 

patients with bony degeneration and recurrent 

TMJ dislocations were excluded. Conservative 

management for temporomandibular joint 

disorders included participating in physical 

therapy, avoiding traumatic behaviors such as 

clenching or gum chewing, changing the patient’s 

diet, administering non steroidal anti-

inflammatory drugs or muscle relaxants, and 

wearing occlusal appliances. After two months the 

failed cases were taken up for arthrocentesis. 

Dynamic ultrasonography was done to assess the 

status of discs. Based on the ultrasonography 

findings, patients are divided into 2 groups 

Group 1- Patients without temporomandibular 

joint disc reduction 

Group 2- Patients with temporomandibular joint 

disc reduction 

The following criteria are studied, 

1. Pain level assessed with visual analogue 

scale pre-operative, immediatepost-

operative, 1 week, 1 month, and 6 month 

interval 

2. Mandibular range of motion and mouth 

opening in millimeters. 

3. Post-operative disc reduction, in patients 

without disc reduction preoperatively, 

using dynamic ultrasonography at one 

week post-operative follow up. 

Procedure 

Arthrocentesis is performed under local 

anesthesia. Patient is seated in a semi reclined 

position. An auriculotemporal nerve block and 

local infiltration to the areas for joint penetration 

is given using 2% lignocaine hydrochloride. A 

cantho-tragal line is drawn from the midpoint of 

the tragus to the lateral can thus of the ipsi lateral 

eye. A point is made 10 millimeters forward from 

the midpoint of the tragus and 2 millimeters 

inferior to the line. This is the point of placement 

of first needle. This point is confirmed by 

palpation with the patient opening and closing the 

mouth. A second point corresponding to the 

height of the articular eminence is marked at 20 

millimeters anterior to the midtragal point and10 

millimeters below the tragal-canthal plane. This is 

the point of placement of the second portal for the 

outflow of irrigant. The superior joint space is 

entered with an 18 gauge needle directed in 
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ananterior-medial-inferior direction at the first 

point. Aim for the zygomatic arch and gently walk 

the needle into the superior joint space. The 

position of the needle is confirmed by mandibular 

movements. The patient is asked to keep the 

mouth open slightly during the procedure. A 

mouth prop can be used for the same. Once the 

joint space is entered, it is insufflated with 

Ringer’s lactate solution. Several milliliters of 

solution are injected passively into the joint space 

till there is rebound of the syringe pressure with 

jaw movement. With the needle in place, the 

syringe is removed. A second needle is inserted 

for the outflow portal at the point described 

earlier. A 10 milliliter syringe with Ringer’s 

lactate solution is then connected to the first 

needle, and fluid is injected to the superior joint 

space. The second needle provides outflowfor the 

solution. The lavage is performed by using 

approximately 100 milliliters of Ringer’s lactate 

(RL) solution. After completion of the lavage, the 

joint is manipulated by moving the patient’s 

mouth through opening, protrusive, and excursive 

movements to free up the disc. According to 

literature a goal of 30 to 40 millimeters inter 

incisal opening should be achieved at the 

completion of arthrocentesis. All the patients in 

both the study groups achieved more than 30 mm 

of inter incisal opening post-operatively. Patients 

were monitored on the day of procedure, 1 week, 

1 month & 6 months after the procedure. Dynamic 

ultrasonography is taken at 1 week post-operative 

follow up to assess the status of the disc. 

 

Results 

A prospective study was conducted on 20 patients 

who reported to the Department of Oral and 

Maxillofacial Surgery, Government Dental 

College, Thiruvananthapuram. All patients 

included in the study were followed fora period of 

6 months, with no dropouts. Dynamic 

ultrasonography was taken from the Department 

of Radiodiagnosis, Government Medical College, 

Thiruvananthapuram, performed by single 

observer, for all the patients to assess the status of 

disc. Depending on the ultrasonographic finding, 

patients were categorized into two groups. 

Group 1- Patients without temporomandibular 

joint disc reduction 

Group 2- Patients with temporomandibular joint 

disc reduction  

Ten patients were included in each group 

 

Age 

In our study, the mean age of patients in group 1 is 

38.6 ± 11.3 and that of group 2 is 36.6± 9. 

Difference in mean age between the two groups is 

found to be statistically not significant. In group 1, 

70% of the patients were below 40 years of age 

where as in group2, 50% of the patients were 

below 40 years of age. 

 

Table:1 Comparison of age based on group 

 
     t = 0.44, p = 0.666 

 

Fig 1. Comparison of age based on group 

 
 

Gender 

Temporomandibular joint internal derangements 

are more common in females. Current literature 

supports this gender difference. In our study, 90% 

of the patients in both group 1 and 2 were females. 
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Table: 2 Comparison of gender based on group 

 
# : Fisher's Exact Test 

. 

Fig 2. Comparison of gender based on group 

 
 

Outcome measures 

1. Pain level assessed with visual analogue 

scale 

2. Mouth opening- Inter incisal distance in 

millimeters 

3. Lateral excursion in millimeters 

4. Status of disc post operatively in group 1 

patients (assessed by dynamicultra-

sonography, 1 week after arthrocentesis) 

All the variables are measured (except 

ultrasonography) pre operatively, post operatively, 

immediately after 1 week, after 1 month and 6 

months. Dynamic ultrasonography was taken pre 

operatively and 1 week post operatively 

 

Visual analogue scale for pain measurement 

Compared to group 2, there is a greater reduction 

of immediate post-operative pain, measured by 

VAS score, in group 1. Comparison of immediate 

post-operative pain, assessed by VAS score was 

statistically significant. In group 1, there is a 

further reduction of pain after 1 week, 1 month 

and on 6
th

 month follow up. Three patients (1 

male and 2 female) from group 1experienced total 

relief of pain post operatively. In group 2, there 

was not much reduction in the VAS score on post-

operative follow up at 1 week, 1 month and 6 

month follow Up. 

 

Table: 3 Comparison of VAS pain level at different intervals between groups 

VAS pain 

level 

Group 1 Group 2 
 

t 

 

p 
Mean SD N Mean SD N 

Pre-op 7.6 0.5 10 7.6 0.5 10 0 1.000 

Imm post 

op 

 

2.9 
1.0 10 4.0 0.5 10 3.16

** 
0.005 

1week 2.2 0.9 10 4.0 0.5 10 5.51
** 0.000 

 

1month 2.2 0.9 10 4.0 0.5 10 5.51
** 0.000 

 

6month 2.2 0.9 10 4.0 0.5 10 5.51
** 0.000 

 

                                    **:-Significant at 0.01 level 
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Fig 3. Comparison of VAS pain level at different intervals between groups 

 

Mouth opening 

 

Comparison of immediate post- operative inter 

incisal distance between the two groups was 

statistically insignificant. There was greater 

improvement in mouth opening in group 

1compared to group 2, on follow up. In group 1 

patients, there was more improvement in mouth 

opening during post- operative follow up period. 

Refer table 4 and figure 4. 

 

Lateral excursion 

Post-operative lateral excursion is more in group 1 

than group 2 and the difference is statistically 

significant. 

Post-operative dynamic ultrasonography of group 

1 patients revealed no change in the statusof the 

disc following arthrocentesis. Even though there is 

a significant reduction in the symptoms associated 

with the temporomandibular joint, arthrocentesis 

failed to release the closed lock of the articular 

disc. According to Salvatore Sembronio et al
2
 disc 

recapturing is not essential to obtain good function 

and for relief of pain in patients with closed lock. 

Our results support this observation. 

 

Table:4 Comparison of Inter incisal distance at different intervals between groups 

Inter incisal 

distance 

Group 1 Group 2  

t 

 

p 
Mean SD N Mean SD N 

Pre-op 22.7 3.0 10 20.6 3.7 10 1.41 0.176 

Immediate 

post op 
37.0 3.3 10 34.3 2.5 10 2.08

 
0.052 

1week 41.4 2.8 10 35.2 2.2 10 5.51
** 0.000 

 

1month 41.6 3.2 10 35.0 2.1 10 5.44
** 0.000 

 

6month 41.8 3.2 10 35.0 2.1 10 5.67
** 0.000 

 

                                  **: - Significant at 0.01 level 
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Fig 4.Comparison of Inter incisal distance at different intervals between groups 

 
Table: 5 Comparison of Lateral excursion at different intervals between groups 

Lateral 

excursion 

Group 1 Group 2 
 

t 

 

p 
Mean SD N Mean SD N 

Pre-op 2.3 0.5 10 2.5 0.5 10 0.88 0.388 

Immediate 

post op 
5.5 0.5 10 4.8 0.4 10 3.28

** 
0.004 

1week 5.6 0.5 10 4.8 0.4 10 3.79
** 0.001 

 

1month 5.6 0.5 10 4.8 0.4 10 3.79
** 0.001 

 

6month 5.6 0.5 10 4.8 0.4 10 3.79
** 0.001 

 

                                   **: - Significant at 0.01 level 

 

Fig 5. Comparison of Lateral excursion at different intervals between groups 

 
 

Discussion 

Temporomandibular disorders are defined as 

clinical problems involving the masticatory 

musculature, the temporomandibular joints and 

associated structures, orboth. Articular disorders 

include disc displacement disorders, arthritic or 

degenerative changes, and neoplasm. Three 

cardinal signs of a temporomandibular disorder 

are (1) pain with mandibular function, (2) 

limitation of mandibular movement, and (3) joint 

sounds. 
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Symptomatic temporomandibular joint disease is 

often accompanied by accumulation of 

inflammatory mediators within the synovial fluid. 

The accumulation of these inflammatory 

mediators may persist for some time within the 

joint space because of the relatively avascular 

nature of this space. The mechanism of 

arthrocentesis to lavage the joint space may 

remove these inflammatory mediators as well as 

alter the intra articular pressure through the 

addition of more fluid. Before arthrocentesis is 

performed, patients must undergo appropriate 

diagnosis and treatment planning. This is based 

upon history, visual analogue pain scales, and 

clinical and radiographic findings. Clinical 

examination should include inter incisal opening, 

lateral excursions, deviation on opening, and 

documentation of any occlusal discrepancies. 

Auscultation of the joint was performed to 

ascertain any click or crepitus, which may indicate 

disc displacement or degenerative joint disease, 

respectively. Radiographic imaging would 

initially include a panoramic screening film 

followed by other appropriately indicated 

methods..Patients were advised conservative 

therapy and those who failed to respond after two 

months ware candidates for arthrocentesis in this 

study.. Dynamic ultrasonography was done to 

assess the status of discs.  

Past interest has been directed at the changes 

observed in the shape and position of the articular 

disc. More recent research has focused on the 

biomechanical and biochemical processes 

involved in temporomandibular joint dysfunction. 

Within the temporomandibular joint, surface 

active phospholipids function as lubricants and 

protectors of the articular surfaces. Lysis of these 

surface active phospholipids by phospholipase A2 

can result in a significant increase in friction and 

adhesion between articular surfaces. 

The etiology of pain associated with the 

temporomandibular joint is multifaceted. Possible 

sources of pain include impingement, 

compression, and inflammatory changes in the 

retrodiscal tissues; inflammatory changes in the 

synovial membrane with joint effusion; and 

capsulitis. Temporomandibular joint internal 

derangements have been described to progress 

through clinical stages, initially present as clicking 

with normal interincisal opening and progressing 

to limited opening, lacking translator movement 

where clicking ceases because of a non reducible 

disc. 

Takafumi Hayashi’s
3
 study on sonography 

revealed a sensitivity of 83%, a specificity of 

96%, and an accuracy of 92% for identifying disk 

displacement. Rüdiger Emshoff etal
4
 study reveals 

that, when real-time images are interpreted by 

expert radiologists, dynamic sonography 

performed during maximal mandibular range of 

motion may provide valuable information about 

disk displacement of the TMJ. 

Arthrocentesis of the temporomandibular joint 

was performed with approximately 100 milliliters 

of Ringers lactate solution. After completion of 

the lavage, the joint is manipulated by moving the 

patient’s mouth through opening, protrusive, and 

excursive movements to free up the disc. 

According to literature a goal of 30 to 40 

millimeters of inter incisal opening should be 

achieved at the completion of arthrocentesis. All 

the patients in both the study groups groups 

achieved more than 30 millimeters of inter incisal 

opening post operatively. Dynamic 

ultrasonography was performed by single 

observer, to assess the status of disc. Depending 

on the ultrasonographic finding, patients were 

categorized into two groups 

Group 1- Patients without temporomandibular 

joint disc reduction Group 2- Patients with 

temporomandibular joint disc reduction 

10 patients were included in each group. Analysis 

was done. 

Age 

Salvatore Sembronio
2
 reported an age range of 21 

to 73 with a mean age of 41.8 years. G. 

Dimitroulis
5
 study group included an age range of 

25 to 39 with an average of 32.5 years. In our 

study, the mean age of patients in group 1 is 38.6 

± 11.3 and that of group 2 is 36.6 ± 9. Difference 
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in mean age between the two groups is found to be 

statistically insignificant.  

Gender 

Temporomandibular joint internal derangements 

are more common in females. Current literature 

supports this gender difference. 90% of the 

patients in both groups were females. In our study, 

90% of the patients in both group 1 and 2 were 

females. 

Visual analogue scale pain level 

Compared to group 2, there is a greater reduction 

of immediate post-operative pain, measured by 

VAS score, in group 1. Comparison of immediate 

post-operative pain, assessed by VAS score was 

statistically significant. In group 1, there is a 

further reduction of pain on 1 week, 1 month and 

6 month follow up. Three patients (1 male and 2 

female) from group 1 experienced total relief of 

pain post operatively. In group 2, there was no 

significant reduction in the VAS score on post-

operative follow up. 

Mouth opening 

Comparison of immediate post-operative inter 

incisal distance between the two groups was 

statistically insignificant. There was greater 

improvement in mouth opening in group 1 

compared to group 2. In group 1 patients, there 

was improvement in mouth opening during post-

operative follow up period. 

Lateral excursion 

Post-operative lateral excursion is more in group 1 

than group 2 and the difference is statistically 

significant 

 

Conclusion 

This study was done to compare the outcome of 

arthrocentesis in patients with internal 

derangement of Temporomandibular joint with 

disc reduction and without disc reduction. 

Dynamic ultrasonography was found to be a 

useful imaging method for the diagnosis of disc 

displacement in patients with internal 

derangement of temporomandibular joint. It is 

noninvasive and less expensive to perform than 

any other imaging techniques. It can also be used 

in patients with claustrophobia and artificial pace 

makers. Patients can also avoid radiation hazards. 

In this study, 90 percent of the patients were 

females. A volume of 100 milliliters of Ringers 

lactate was sufficient to obtain a good lavage of 

the joint as shown by the increased mobility and 

decreased pain of the temporomandibular joint. 

The results showed a statistically significant 

difference in the outcome of arthrocentesis 

between the two groups and the patients without 

disc reduction responded to the procedure well. 

Post-operative dynamic ultrasonography revealed 

no change in the status of the disc in patients 

without disc reduction. So it may be concluded 

that even though there is a significant reduction in 

the symptoms associated with temporomandibular 

joint, arthrocentesis failed to release the closed 

lock of the articular disc. So, disc recapturing is 

not essential to obtain good function and relief of 

pain in patients with closed lock 
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