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INTRODUCTION 
The temporomandibular joint (TMJ) presents many 
problems in modern medicine. Patients who suffer from 
TMJ disorders often experience a major loss in quality of 
life due to the debilitating effects that TMJ disorders can 
have on everyday activities (1). 
 Temporomandibular disorders (TMDs) have been 
identified as a major cause of non-dental pain in the 
orofacial region and are considered to be a subclassification 
of musculoskeletal disorders (2). 
 Despite much research into the diagnosis and treatment of 
TMD, the true nature of the disease remains incompletely 
understood and a wide variety of therapies are applied (3). 
 Temporomandibular joint (TMJ) is a compound joint, 
composing of temporal bone and mandible, numerous 
associated muscles and a specialised fibrous tissue the 
articular disk (4). 
 Anatomically TMJ is a diarthrodial synovial joint, with 
associated muscles and ligaments, dictating and limiting the 
freedom of discontinuous articulation between two bones (5). 
 Temporomandibular joint disorder (TMD) may cause 
pain, clicking, crepitus and irregular or deviating jaw 
function. From a clinical point of view, TMJ internal 
derangement has two expressions: painful clicking and 
chronic closed lock which is associated with 
osteoarthritis (6,7). 
 Cardinal signs of TMJ disorder's (internal derangement) 
may be (a) limitation of mandibular movement (b) pain with 
mandibular function (c) joint sounds. Successful treatment 

depends on accurate assessment, comprehensive evaluation 
and diagnosis (8). 
 Various non-surgical and surgical treatment modalities of 
TMJ disorder's (internal derangement) have been 
contemporarily described. Arthrocentesis is a simple, safe 
and minimally invasive technique for the treatment of TMJ 
disorders. Significant improvements have been reported in 
terms of reduction in TMJ pain on mouth opening and 
clicking or popping sounds in the TMJ following 
arthrocentesis (9-11).  
 Arthrocentesis is effective for washing out bradykinin, 
interleukin-6 and protein from the TMJ (12). 
 Most common intra-articular injections following 
arthrocentesis are steroids and sodium hyaluronate (13,14). 
 Non-steroidal anti-inflammatory drugs (NSAIDs) have 
been used to treat acute and chronic inflammatory articular 
disorders, such as rheumatoid arthritis and osteoarthritis. 
Combined treatment with arthrocentesis and NSAIDs for 
inflamed synovial joint removes the inflammatory 
mediators, alters the intra-articular pressure and reduces 
synovial inflammation (15). 
 Piroxicam is an oxicam NSAID; its plasma half-life has 
been estimated at 45hours, allowing for once-daily dosing, 
with peak plasma concentration occurring 2 to 4 hours after 
oral administration. Piroxicam in single dose of 20 to 40 mg 
has been shown to produce analgesia with longer duration 
of action.(16) 
 Piroxicam has been used for the treatment of rheumatoid 
arthritis and osteoarthritis. The parenteral formulation of 
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piroxicam has an aqueous base, without an organic stabiliser 
and since the solvent for injection is distilled water, this 
formulation offers the potential for intra-articular 
administration. Piroxicam has also been shown to 
concentrate in the synovium rather than in the cartilage (17). 
 The aim of this study was to evaluate the efficacy of 
arthrocentesis with and without the injection of piroxicam 
on TMD.  
 
MATERIALS AND METHODS 
This study was conducted on 20 patients selected from 
those attending the outpatient clinic in Oral and 
Maxillofacial Surgery Department, Faculty of Dentistry, 
Alexandria University between August 2014 and July 2015. 
The ethical clearance was obtained by the ethical committee 
before the study began and the selected patients were 
informed about the nature of the study and informed 
consents were signed. 

Different conservative modalities were used before the 
arthrocentesis procedure including soft diet, moist heat 
application, analgesic anti-inflammatory drugs and splint 
therapy.  
Inclusion criteria of patient selection 
• A report of orofacial pain referred to the TMJ. 
• Pain and tenderness of the TMJ during mandibular 

movement.  
• Limited mouth opening. 
• Clicking of the joint during movement. 
• Patient who did not respond to conservative 

management including splint therapy. 
Patients excluded from the study were those: 
• Presence of other disorders involving the TMJ (e.g., 

myalgia, collagen vascular disease). 
• Dentofacial deformity. 
• Psychiatric illness. 
• With previous TMJ surgery. 
• Patients suffering from joint trauma, cellulitis or severe 

laceration of pre-auricular skin covering the TMJ area.  
 

Patients were divided into 2 groups 
• Group I: Contained 10 patients who underwent 
conventional arthrocentesis (control group). 
• Group II: Contained 10 patients who underwent 
arthrocentesis with injection of piroxicam (study group). 

 
I. Preoperative phase 
1) Clinical diagnosis 

a) Patient questionnaire: all details were recorded in a 
questionnaire by the examiner including: Chief complaint, 
Personal data, Past history. 

b) Clinical examination: general body examination, 
evaluation of mandibular range of motion.  
2) Occlusal splint therapy fabrication and insertion: hard 
occlusal splint was constructed and adjusted for each patient 
of TMD in both groups before arthrocentesis. 
3) Magnetic resonance imaging: radiological diagnosis of 
TMJ Disorder, based on clinical diagnostic criteria was 
included in the study, MRI was performed in both groups; 
Position of the disc, disc configuration, osseous 

abnormalities of the condyle and temporal eminence and 
effusion. (Fig. 1) 

 
 
 
 
 
 
 
 
 

Fig. (1): Oblique sagittal MRI T1-weighted image for the left  
       TMJ. (A) In close open position (B) In open positions  
    showing anterior displacement of the left TMJ disc with  
    reduction. 

 
II. Operative phase  
In both groups, the same technique of arthrocentesis in the 
affected joint was performed following a procedure (18-20): 

Local anaesthetic (Mepivican with adrenaline, each 
carpule is 1.8 ml. Mepevacaine HCL 2%. Produced by: 
Alexandria Co. for pharmaceuticals, Alexandria, Egypt) 
block of auriculotemporal nerve and infiltration into the 
areas of joint penetration.  

Surgical field is draped and painted with Betadine 
(Betadine: 7.5 /M/V povidone iodine USP Nile Company, 
Under License by Switzerland). External auditory canal is 
protected from accumulation of blood and fluid used a 
cotton pledget.  

A line was drawn from the corner of the eye to 
midpoint of tragus (canthal-tragus line), the first mark was 
made 1cm from the tragus, and the second mark was made 2 
mm below. (Fig. 2)  

 
 
 
 
 
 
 
 
 
 
 
 
 
           
 

Fig. (2): Showing canthal-tragus line. 
 
A20-gauge needle was introduced reaching the 

posterior aspect of the articular eminence, approximately 2 
ml of normal saline was injected passively into the joint 
until there was rebound of syringe with mandibular 
movement.  

A18-gauge needle was then introduced into the second 
mark (outlet needle), where its tip meets the inlet needle. 
(Fig. 3) 

A total amount of 200 ml of normal saline solution was 
first introduced into the inlet needle; joint is manipulated 
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through opening, closing, protrusive and lateral excursions 
of the mandible to establish free flow of the solution and 
release adhesions; then collected into a kidney dish through 
the outlet needle, inlet needles were inserted to a depth of 
about 1.5 cm. (Fig. 4)  

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (3): Showing insertion of inlet and outlet needle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. (4): Showing arthrocentesis. 
 
The procedure of superior joint lavage took from 15-20 

minutes. Gentle finger pressure was done over the skin area 
where the two needles met to help holding the two needles 
together and to facilitate the outlet flow. During the 
procedure, the outlet needle was momentarily blocked with 
finger pressure 2-3 times to help distend and break up the 
joint adhesion and in group II at the end of procedure the 
outflow needle was removed and first needle was used to 
inject 2 ml (40 mg) of piroxicam (Feldene:1 ml ampoule 
piroxicam manufactured by Pfizer S.A.E) into the joint 
spac. (Fig. 5) 

 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. (5): Showing Injection of piroxicam. 

After removing the needles, the jaw was gently 
manipulated in vertical, protrusive and lateral excursions. 

 
III. Post-operative phase 
After the arthrocentesis, for all the patients: 
 Postoperative medication were prescribed consisting of 
an antibiotic, Flumox 500 mg (Each capsule contains: 250 
mg Amoxycillin (as trihydrate) and 250 mg Flucloxacillin 
(as monohydrate), produced by: Egyptian Int. 
Pharmaceutical Industries Co. E.I.P.I.CO. 10th of Ramadan 
City, Area B1 P.O. Box 149 Tenth, Egypt), to be taken 3 
times daily for 5 days to protect against any possibility of 
infection.  

Postoperative instructions were given regarding soft 
diet and home physical therapy consisting of the application 
of moist heat and mandibular exercises (consisting of mouth 
opening, protrusion and lateral movements) 4 times daily. 

Both groups of patients were instructed to wear their 
splints during the daytime and at night during sleep for one 
month. 

 
IV. Follow-up 
Follow-up was done at 24 hours, 1 week, 2 week, 1 month, 
6 months post operatively. 

Postoperative evaluation included the following 
parameters: 
• Pain level using Visual Analogue Scale (VAS I). 
• Maximum Inter Incisal Opening (MIO). 
• Range of lateral and protrusive movement. 
• Presence of joint noise on opening and closing. 
• Tenderness of joint.  
 Statistical analysis of Qualitative data were described 
using range (minimum and maximum), mean, standard 
deviation and median. Comparison between different groups 
regarding categorical variables was tested using Chi-square 
test and Fisher’s Exact test, While, McNemar test was used 
to analyze the significance between the different stages of 
time. The distributions of quantitative variables were tested 
for normality using Kolmogorov-Smirnov test, Shapiro-
Wilk test and D'Agstino test, if it reveals normal data 
distribution, parametric tests was applied. Comparison 
between two independent population were done using 
independent t-test, also paired t-test is used to analyses two 
paired data. For abnormally distributed data, comparison 
between two independent population were done using Mann 
Whitney test, To compare between the different periods 
Wilcoxon signed ranks test was applied. 
 
RESULTS 
The patients were selected from those attending the 
outpatient clinic in Oral and Maxillofacial Surgery 
Department, Faculty of Dentistry, Alexandria University. 
Patients’ ages ranged from 18-50 years (with a mean age 
range of 29.6) from both genders (male and female) with 
duration of presenting symptoms 5 months to 3 years. 
Regarding the gender, seventeen patients were females and 
three patients were males. 
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All patients were diagnosed with TMD (internal 
derangement) of different stages from early to late. 
Diagnosis of internal derangement and TMD was based on 
clinical data and magnetic resonance imaging findings.  

Control group included: ten patients they had the 
following MRI findings; Anterior disc displacement with 
reduction six joints; Anterior disc displacement without 
reduction 4 joints. 

Study group: included ten patients were follows MRI 
findings; anterior disc displacement with reduction 7 joints, 
anterior disc displacement without reduction 3 joints. 

Every case was monitored on intervals of 24 hrs, 1 
week, 2 week, 1 month and 6 month, to evaluate pain 
intensity, maximal interincisal opening, lateral and 
protrusive movements, clicking, and joint tenderness. No 
complains or complications were seen following the 
arthrocentesis or injection of piroxicam.  

The statistical analysis of pain intensity table (1) data 
showed significant decrease between the preoperative pain 
score comparing with 24 hrs, 1 week, 2 week, 1 month and 
6 month in group I and group II while comparing the two 
groups there was no statistically significant difference in the 
pain intensity between both groups during intervals period 
(p > 0.05). 

 
Table (1): Comparison between the two study groups according to 
pain intensity. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Z: Z for Mann Whitney test 
p: p value for Wilcoxon singned ranks test for comparing between 
Pre-operative with other periods 
*: Statistically significant 

 
Regarding the maximum mouth opening, a limited 

mouth opening was obvious preoperatively but the mouth 
opening (MO) improved postoperatively. The maximum 
mouth opening scores at 24 hrs, 1 week, 2 week, 1 month 
and 6 month is show in table (2). The mouth opening was 
increased in both groups throughout the following up 
periods no statistically significant difference in the MO 
between both groups during follow up period (p>0.05). 

The lateral movement (towards the unaffected side) 
was measured in groups I & II. They were increased in 
group I throughout the follow up periods 1 week, 2 weeks 
and 1 month comparing between pre-operative with each 
period while in group II increased during following up 

periods 24 hours, 1 week and 2 weeks. Comparing the two 
groups there was no statistically significant difference in the 
lateral movement between both groups during the follow up 
period (p > 0.05).  

 
Table (2): Comparison between the two studied groups according 
to maximal interincisal opening. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

t: Student t-test 
p: p value for Paired t-test for comparing between Pre-operative 
with other periods 
*: Statistically significant 

 
The increase in protrusive movement from preoperative 

to 24 hrs, 1 week, 2 week, 1 month and 6 month 
postoperative was found to be statistically significant in 
group I and also in group II. Regarding protrusive 
movement, the difference between the two groups 
throughout the whole follow-up period was found to be 
statistically insignificant (p >0.05).  

Regarding to TMJ clicking in group I before 
arthrocentesis six of the ten patients (60%) had detectable 
joint sounds. By the end of the six months follow-up period 
6 patients were still complaining of clicking while In group 
II before arthrocentesis seven of the ten patients (70%) had 
detectable joint sounds, this decreased to three patient out of 
ten (30%) by the end of the six months follow-up period. 
There was no statistically significant difference between the 
two groups regarding TMJ clicking preoperatively and 
during the postoperative follow- up period. 
 The group I & II patients had joint tenderness 
preoperatively. After 24 hours postoperative all patients had 
joint tenderness in group I and six patients had joint 
tenderness in group II. The difference between the two 
groups throughout the whole follow-up period of joint 
tenderness was found to be statistically insignificant. 
 
DISCUSSION 
Temporomandibular joint disorder (TMD) refers to a 
complex and poorly understood set of conditions, 
manifested by pain in the area of jaw and limitation in the 
ability to make normal movements of speech, eating, 
chewing and swallowing. TMD occurs when the muscles 
used in chewing and the joints of the jaw fail to work in 
combination with each other. So that TMD is an umbrella 
term which combines those with the true pathology of the 
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TMJ and those with the involvement of the muscles of 
mastication. These symptoms are interrelated. Increased 
pain causes decreased maximal opening, which in turn 
causes increased dysfunction. Thus, correction of one 
problem can lead to correction of the other two (21,22). 

In this study twenty patients were selected, seventeen 
patients were female and three patients were male. This 
sample goes in agreement with several studies that 
concluded that women had a significantly higher prevalence 
of clinical signs. They reported that female sex seemed to be 
an increased risk factor for TMD pain (23-27). 

Arthrocentesis was performed in the present study 
under local anesthesia, sterile normal saline followed by 
injected piroxicam in group II (Study group) and sterile 
normal saline as lavage solution in group I (Control group). 

Arthrocentesis was done only on the affected side. 
Clinically the results of the present study revealed a 
significant increase in the measurements of mandibular 
movements including maximal interincisal opening, lateral 
and protrusive movement. The finding of improvement in 
mandibular range of motion was in accordance with Nitzan 
et al (26) who reported that arthrocentesis proved to be 
highly effective, providing significant improvement in 
maximal mouth opening and lateral movement and 
protrusive movement in all patients. 

The results of the present study showed a significant 
reduction in pain intensity after arthrocentesis. This finding 
is in agreement with the results obtained by several authors 
(11,28,29) who reported an improvement in the pain level 
post arthrocentesis in their studies by washing out of 
inflammatory mediators by arthrocentesis which had its 
effect in pain reduction and increasing range of movement. 
The amount of pain decrease was greater in group II which 
piroxicam used after sterile lavage solution after 24 hours, 
differences between the two groups were statistically non-
significant at several time points of the postoperative period. 

Internal derangement (ID) is often associated with 
inflammation of joint space and on physical examination, a 
clicking sound is heard on opening or closing of the jaw, 
with associated pain. The popping is due to the noise that 
the condyle makes as it moves under the anteriorly 
displaced disc (30). 

The procedure of lysis and lavage was widely accepted 
to have minimal risks (31). On the other hand, some 
postoperative complication were record in this study, eight 
patients have pre-auricular swelling due to extra-articular 
fluid extravasation which resolved by second postoperative 
day. Wherefore, four patients reported difficult closure of 
the eyelids may due to transient facial anesthesia and 
resolved after two hours postoperatively. 

 
CONCLUSIONS 
From the results of this study we can conclude that: 
- Conservative therapy was very important as initial 
treatment of TMD. 
- Arthrocentesis are recommended as a simple alternative 
to more invasive temporomandibular joint procedures and 
as an effective technique for the treatment of 
temporomandibular disorders. 
-  The washing out of inflammatory mediators by 

arthrocentesis, as well as the direct action of instilled 
medications on intracapsular receptors have their effect in 
pain reduction and increasing range of movement. 
- Piroxicam has an anti-inflammatory effect, which 
explains the fast effect on pain relief, it also improves and 
restores normal lubrication of the joint. 
- Intra-articular injection of piroxicam at the end of 
arthrocentesis procedure did not show significant effect on 
the postoperative pain. 
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