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INTRODUCTION 

Internal derangement is a broad term that 

encompassesmore than  simply a disc displacement.  

It also involves inflammation, changes in the 

articular surfaces, alteration in joint pressure and 
synovial fluid. Furthermore, it includes production 
of biochemical substances and factors as oxidative 
stresses due to clenching and parafunctions. 
Production of reactive Oxygen species (ROS) has 
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ABSTRACT
Temporomandibular disorders (TMD) are conditions clinically characterized by pain 

and dysfunction in the masticatory muscles, temporomandibular joints (TMJs), and adjacent 
structures. The goal of treatment for TMDs is elimination or reduction of pain and maintain normal 
temporomandibular joint function, preventing further joint damage,   and reducing disease-related 
morbidities. The aim of this study was to assess the efficacy of intra-articular injection of macrolides 
versus corticosteroids in improving outcomes after temporomandibular joint (TMJ) arthrocentesis 
in internal derangement (ID) of the joint due to anteriorly non reducing disc displacement. The 
study included 24 patients with internal derangement of the temporomandibular joint who did not 
respond to conservative treatment for 3 months. Patients were randomly divided into 2 equal groups 
according to the intra-articular drug injected after arthrocentesis. In group I, a corticosteroid is 
injected and in group II a macrolide with a known anti-inflammatory effect is used. Pain, mouth 
opening and analysis of Tumor Necrosis Factor-α (TNF-α) concentration were used as indicators 
of symptoms alleviation and patients improvement. In both groups, the median pain scores and 
MMO measurements after three months showed statistically significant lower values compared 
to pre-operative ones. In Conclusion, intra-articular injection of Azithromycin is comparable to 
corticosteroids injection as an effective method for treatment of the underlying disease process of 
internal derangement of the TMJ and alleviation of disease associated symptoms, such as pain and 
limitation of mouth opening.
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also been found to result in subsequent induction of 
molecular events that may amplify tissue damage 
and TMJ dysfunction (1-3). Oxidative stress markers 
might have promising potential as biomarkers in the 
diagnosis and therapeutic planning of TMJ disorders 
(2). Three mechanisms of injury are suggested, namely 
the direct mechanical injury where free radicals are 
generated by direct mechanical damage,the hypoxia 
reperfusion injury mechanism causing transient 
blood flow disruption resulting in tissue hypoxia, 
and the neurogenic inflammation mechanism and 
activation of pro-inflammatory cytokines(4).  

Many studies (5-7) proved the presence of inflam-
matory mediators in the synovial fluid of the TMJ of 
patients having ID. These include Bradykinin, Pros-
taglandin E2, Interleukins and Tumor Necrosis Fac-
tor alpha TNF-α (8-10) with different concentrations. 
TNF-α is one of the pro-inflammatory cytokines 
involved in the pathogenesis in TMD. It is secreted 
by monocytes and macrophages. TNF-α has shown 
not only to be an inflammatory mediator but also a 
modulator of bone resorption. The mechanism in-
cludes exerting a catabolic effect through inducing 
synthesis of proteases and secretion of collagenases 
by fibroblasts. This results in an increased rate of 
cartilage extracellular matrix degradation and con-
sequent proteoglycan depletion (11,12).

Immuno-staining studies clearly show the pres-
ence of a significant amount of TNF-α in rheu-
matoid synovial tissue and osteoarthritis. This  
suggests TNF-α to be relevant to these disease 
processes.(8-14).  Therefore, TNF-α concentration 
in the synovial fluid may provide some predic-
tion into their possible role in TMD and can be 
used as a marker of pain and to follow outcome to  
treatment (15). 

The main objective of arthrocentesis is to 
wash out inflammatory mediators, release the 
disc adhesions, eliminate pain and improve joint 
mobility (16). Arthrocentesis has been proven to be a 
reversible, simple, safe, highly efficient, inexpensive 

procedure that can be performed repeatedly for 
management of patients with disc displacement and 
degenerative TMDs (17-20). This procedure avades all 
complications associated open surgical (21). 

Arthroscopy though is an expensive procedure 
that needs special training skills; it has gained wide 
acceptance due to its physical action of lysis and 
lavage of the superior joint space (5). 

Arthrocentesis occurs in three steps: forcing apart 
the joint constituents, washing away inflammatory 
mediators and degradable products, lysis of 
adhesions and eliminating intra-articular effusion to 
decrease intra-articular pressure. High success rates 
have been reported for internal derangements (ID) 
and closed lock (19,22). Better results and recapturing 
of the anteriorly displaced disc in terms of mouth 
opening and pain were obtained in acute closed lock 
cases than in chronic ones. (23). 

Repeated arthrocentesis proved to be more suc-
cessful at reducing pain and improving MMO than 
a single intervention in the treatment of TMJ closed 
lock (24). However, repeated injection of single corti-
costeroid injection was safe with the return of joint 
structures to its normal cellular structure after two 
weeks while double injection with six weeks apart 
resulted in irreversible damage to the components 
of the joint and three injections with six weeks apart 
resulted in massive destruction to most of the tem-
poromandibular joint structures (25). 

Various drugs such as Morphine, local anesthetic 
agent, sodium hyalorunate and corticosteroids 
have been injected in the TMJ in conjunction with 
arthrocentesis to enhance its clinical outcome and 
provides long term effect on TMJ pain (26,27). 

The Simultaneous application of splint had 
no additional effect on the effectiveness of 
arthrocentesis for the treatment of unilateral disc 
displacement (28).

Intraarticular corticosteroids after arthrocentesis 
have a potential anti-inflammatory effect on synovial 
tissues. They are known to reduce effusion, provide  
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log term palliative effect on subjective symptoms, 
decrease joint pain and bring about an increase 
in the range of motion of the synovial joint(29,30).
Recently some complications were reported upon 
corticosteroids intra-articular injection namely skin 
depigmentation, depression zone adjacent to the 
site of injection and subcutaneous lipoatrophy, TMJ 
arthralgia and degenerative joint disease related 
to 10 mg methylprednisolone injection at 3 weeks 
follow-up visit (31). 

The evidence so far documented showed that 
macrolides antibiotics do exert both local and 
systemic anti-inflammatory affects in humans and 
animals (32-36). The mechanism posed was through 
affecting several ways of the inflammatory process 
such as migration of neutrophils, oxidative burst 
in phagocytes and production of prostaglandin 
cytokines and subsequent decrease in IL-1, IL-
6, IL-8, IL-4, IL-5, TNF-α as well as inhibition 
of pro- inflammatory cell mediators release and 
survival(35). The exact mechanisms of action for the 
macrolides that have this anti-inflammatory action 
are still not completely defined. It is known that 
they act by various molecular, cellular, and bacterial 
mechanisms. 

Azithromycin significantly inhibited TNF-α 
production by 36% only at the highest dose used 
(40 mg/kg) (32).This fact suggested that these agents 
can exert therapeutic effects independently of 
their antibacterial activity by inhibiting cytokines 
production. This could be through interfering 
with protein production and modulation of gene 
expression (33). Ertas et al (34) concluded that 
erythromycin might be preferable in the treatment 
of TMJ inflammation in rabbits because of its anti-
inflammatory effect and its potentially lesser side 
effects compared to corticosteroids. On the other 
hand, erythromycin proved useful for prevention 
and treatment of aseptic loosing which results 
from an inflammatory response to wear debris shed 
(high molecular weight polyethelene particles-

induced inflammatory osteolysis) from total joint 
replacement (37,38). 

Beyond the anti-inflammatory properties of 
the macrolides, the 14- and 15-membered macro-
lides potentially have a very large number of both 
short and long-term immunomodulatory uses. Since 
they provide the majority of the same benefits as 
a corticosteroid, but do not cause immunosuppres-
sion, it is possible that they may become a favoured 
agent for patients who require systemic long term 
corticosteroids (33). The immunomodulatory proper-
ties of azithromycin imply that an unkonwn short-
term biphasic effect on inflammation modulation 
and  enhancement of host defence may exist (33). 
Azithromycin (AZM), a 15-member macrolide an-
tibiotic, is known to benefit patients based on their 
anti-inflammatory activity in macrophages rather 
than their antibacterial activity(39). Reports that the 
potency of some macrolide antibiotics, especially 
those that are repeatedly discussed for the treatment 
of rheumatic diseases, have anti-inflammatory ef-
fects (32,36,40,41).  Macrolides are advocated in treat-
ment of  chronic sinusitis, coronary artery disease, 
rosacea, and psoriasis,Crohn’s disease, and in the 
treatment of arthritis, undifferentiated connective 
tissue disease, and progressive recurrent multifocal 
osteomyelitis (32,36,41-43) .

This study aims to assess the anti-inflammatory 
effect of macrolides in cases of internal derangement 
of the temporomandibular joint .

MATERIALS AND METHODS

This prospective multicenter study included 
24 patients suffering from TMD. The study was 
conducted in accordance with the Declaration of 
Helsinki in ethical issues and was approved by the 
Institutional Ethics Committee. The inclusion criteria 
for selecting the patients consisted of unilateral 
painful TMD, fulfilling the diagnostic criteria of 
internal derangement (ID) of TMJ according to 
Wilkes classification (44) grade III/ intermediate 
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stage and did not respond to conservative treatments 
for 3 months. Owing to these criteria; the patients 
signs and symptoms included multiple episodes of 
pain and tenderness in the joint region and muscles 
of mastication, limitation of mouth opening, 
together with mechanical symptoms of intermittent 
catching or locking, restriction of motion as well 
as radiographic evidence of functional changes 
in the integrity of articulating surfaces and MRI 
suggestive of moderate anterior disc displacement, 
mild anatomical disc deformity (prolapse and 
thickening) with no hard tissue changes. All the 
selected patients were adult, healthy, who were 
subjected to conservative treatment for three 
months with no improvement which included 
nonsteroidal anti-inflammatory drugs, muscle 
relaxants, thermotherapy in form of heat application, 
physiotherapy and muscles exercises, soft diet 
regimen and splint therapy. All patients were free 
of any systemic diseases that might cause or reflect 
joint pain and dysfunction or interfere with their 
treatment.The exclusion criteria were as follows: 
hypersensitivity to any of the drugs injected, TMJ 
infections or surrounding structures, presence of a 
known connective tissue or autoimmune disease, 
prior TMJ surgery, degenerative joint disease, 
Rheumatoid osteoarthritis, history of major joint 
trauma, dentofacial deformity, and concurrent use of 
steroids, muscle relaxants, anxiolytics or narcotics. 
Before the trial, every patient was informed about the 
treatment procedure and the potential complications 
and a signed informed consent was obtained from 
all patients. 

Preoperative assessment for data collection 
included patient history, duration of signs and 
symptoms, intensity of pain, maximum mouth 
opening, muscles tenderness, and joint dysfunction. 
The clinical examination and diagnosis were made 
by one investigator, and the patients were sent for 
a radiological examination by the same surgeon to 
confirm the diagnosis. Radiographic examination 
was done by panoramic views and MRI to assess 

disc position, joint effusion, disc deformity and 
articular bone changes. All the patients were 
assessed clinically and the following variables 
were recorded: joint pain using a visual analogue 
scale VAS (0–10), where zero represents no pain, 
1-4 mild pain, 5-6 moderate pain and 7-10 severe 
pain. Maximum mouth opening (MMO) was 
measured at the maximum pain free mouth opening 
as the distance between the upper and lower incisors 
along the mid line. A complete record of the base 
line clinical data and parameters were obtained 
at the initial examination visit before starting the 
treatment.The outcome data were collected one 
week, and three months postoperatively.  

Pretreatment sampling: 

All Patients were subjected to Arthrocentesis 
with lactated Ringer,s and were then allocated 
randomly, using the envelop method, into two equal 
groups according to the drug injected: in group I; 
arthrocentesis was done followed by injection of 1 
ml methyl prednisolone 40 mg (Methylprednisolone 
acetate, Pharmacia & Upjohn co. division of Pfizer 
Inc New York. NY10017] into the SJS.In group II, 
1ml of Azithromycin100mg/ml vial (Zithromax 
Ben Venue Laboratories USA Pfizer INC. USA) 
was similarly injected.

Synovial fluid sampling  

Patients were anesthetized by auricular alveolar 
nerve block; using mepivicaine 2% 1:100.000 
epinephrine. Arthrocentesis was done by marking 
two points on the skin along the cantho-tragal line. 
Before arthrocentesis a posterior inlet 21 gauge 
needle connected to a 10 cm syringe filled with 2ml 
lactated Ringer solution was introduced into the 
SJS and injected through the posterior point and 
immediately aspirated, re-injected and aspirated, 
then transferred to a sterile free Pyrogen tube, 
centrifuged to remove cells and stored at 70 C◦ until 
assayed for TNF- α analysis.  
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Treatment and follow up 

A second 21 gauge needle was inserted in the 
anterior point as an outflow needle and lavage was 
done using 200ml of lactated Ringer’s solution. 
During lavage patient was instructed to open and 
close to allow for free flow of the solution and en-
hance the washing action. The anterior outflow nee-
dle was then removed and 1ml of methyl predniso-
lone 40mg/ml was injected in the SJS via the inflow 
needle in group I and 1ml of Azithromycin 100mg/
ml in group II. Postoperative care included cold ap-
plication for 4-6 hours, nonsteroidal anti-inflamma-
tory analgesic Ibuprofen tid for 2 days (Brufen 400 
mg KahiraPharm. & Chem. Ind. Co., under licence 
from: Abbot Laboratories), physiotherapy in form 
of hot fomentation and muscle exercises to rehabili-
tate and stretch the muscles.

Criteria for clinical resolution or improvement 
of signs and symptoms were decrease of pain 
where it becomes no longer a main complaint or 
interfering with joint functions, and increase in 
range of joint movements.Outcomes were assessed 
and compared using the American Association of 
Oral and Maxillofacial Surgeons AAOMS sets of 
success  criteria (44-47) where MMO ≥35 mm and 
visual analogue scale [VAS] score ≤3. Synovial 
fluid samples were collected for immunoassay at 1 
week and 3 months interval to detect and quantify 
TNF-α factor concentration. Patients were assessed 
clinically for MMO and pain at 1 week and 3months 
postoperatively. All postoperative data recordings   
were performed by a blinded to the groups 
independent observer..

Analysis of Tumor Necrosis Factor-α

Synovial fluid TNF-α analysis was performed 
by a blinded examiner and determined by 
immunoenzymometric assay (Medgenix TNF-α 
EASIA kit, BioSource Europe Sa, Zoning Industriel 
B-6220, Fleurus, Belgium)  using  a streptavidin 
alkaline phosphatase conjugate and ensuring 

chromogenic substrate reaction for the quantitative 
measurements of humans TNF-α in serum, plasma, 
cell culture medium or other biologic fluids. 
The TNF-α concentration of samples, for which 
absorbance, are those of the last standard plotted at 
450 nm. If any sample had an absorbance greater 
than the absorbance of the last standard read at 450 
nm, a second reading at 490 nm (reference filter: 
630 or 650 nm) had to be done. So the first reading 
gave the high sensitivity of the essay and the second 
reading allowed an extended standard range. 

Statistical analysis

Numerical data were explored for normality by 
checking the distribution of data and using tests 
of normality (Kolmogorov-Smirnov and Shapiro-
Wilk tests). Age, MMO data showed normal 
(parametric) distribution while pain scores and 
TNF-α concentrations data showed non-normal 
(non-parametric) distribution. Parametric data were 
presented as mean, standard deviation (SD) and 
95% Confidence Interval (95% CI) values. Non-
parametric data were presented as median and 
range values. For parametric data, Student’s t-test 
was used to compare between mean age values in 
the two groups. Repeated measures ANOVA test 
was used to compare between mean MMO in the 
two groups as well as to study the changes by time 
within each group. Bonferroni’s post-hoc test was 
used for pair-wise comparisons when ANOVA test is 
significant. For non-parametric data, Mann-Whitney 
U test was used to compare between the two groups. 
Friedman’s test was used to study the changes by 
time within each group. Dunn’s test was used for 
pair-wise comparisons. Spearman’s correlation 
coefficient was used to determine the correlation 
between TNF-α concentration, pain and MMO. 
Qualitative data were presented as frequencies 
and percentages. Fisher’s Exact test was used for 
comparisons between the groups. The significance 
level was set at P ≤ 0.05. Statistical analysis was 
performed with IBM SPSS Statistics for Windows, 
Version 23.0. Armonk, NY: IBM Corp.
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RESULTS

The study included 24 patients; 17 female and 7 
male, group I (9 female and 3 males), age ranging 
19-43 years (mean 27.4±6.7), group II (8 females 
and 4 males), age ranging17- 38 years (mean 26.9 
±6.1). All patients suffered from joint pain, muscle 
tenderness, jaw deviation to the affected side and 
limitation of mouth opening without joint sounds. 
Clinical findings showed that all patients experienced 
pain immediately postoperative and for 24 hours 
after lavage and injection. Preauricular swelling, 
due to perfusion of the intracapsular tissues with the 
irrigating solution, was noted immediately after the 
lavage and resolved in few hours later as reported 
by all patients in the two groups. Muscle tenderness 
was alleviated completely within one week.  

Pain (VAS) scores

All patients in the two groups suffered from pain 
preoperatively. There was no statistically significant 
difference between median pain scores in the two 
groups preoperatively, after one week as well as 
after three months (P-value = 0.447, Effect size = 
0.31), (P-value = 0.7, Effect size = 0.154) and (P-
value = 0.894, Effect size = 0.047), respectively. 
There was a marked significant decrease in VAS in 
both groups at one week and three months postop-
eratively when compared to preoperative values. As 
regards the changes by time in each group, there 
was a statistically significant change in pain scores 
by time (P-value <0.001, Effect size = 0.95) and 
(P-value <0.001, Effect size = 0.964), respectively. 
Pair-wise comparisons between the time periods re-
vealed that there was a statistically significant de-
crease in median pain scores after one week as well 
as from one week to three months. In both groups, 
the median pain scores after three months showed 
statistically significantly lower values compared to 
pre-operative score (Table 1, Figure1).

Maximum Mouth Opening (MMO)

There was no statistically significant difference 
between mean MMO in the two groups preopera-

tively, after one week as well as after three months 
(P-value = 0.117, Effect size = 0.108), (P-value = 
0.184, Effect size = 0.079) and (P-value = 0.658, 
Effect size = 0.009), respectively. 

As regards the changes by time in each group, 
there was a statistically significant change in MMO 
by time (P-value <0.001, Effect size = 0.834) and 
(P-value <0.001, Effect size = 0.876), respectively. 
Pair-wise comparisons between the time periods 
revealed that there was a statistically significant 
increase in mean MMO after one week as well as 
from one week to three months. In both groups, the 
mean MMO after three months showed statistically 
significantly higher values compared to pre-
operative measurement (Table 2, Figure 2).

TNF-α concentration

In this study, all patients had mediators in the 
TMJ synovial fluid indicating an inflammatory 
process, which supported the clinical diagnosis of 
TMJ inflammatory condition. The synovial fluid 
mediator profile observed in this study was evident 
among the two groups.The results of the TNF-α assay 
of the collected Synovial fluid samples revealed 
the presence of the cytokine in concentrations 
decreasing throughout the study course. There 
was no statistically significant difference between 
median TNF-α concentrations in the two groups 
preoperatively, after one week as well as after three 
months (P-value = 0.84, Effect size = 0.083), (P-value 
= 0.603, Effect size = 0.213) and (P-value = 0.954, 
Effect size = 0.024), respectively. As regards the 
changes by time in Group I, there was a statistically 
significant change in TNF-α concentrations by time 
(P-value = 0.001, Effect size = 0.632). Pair-wise 
comparisons between the time periods revealed 
that there was a statistically significant decrease 
in median TNF-α concentration after one week as 
well as from one week to three months. The median 
TNF-α concentration after three months showed 
statistically significantly lower values compared 
to pre-operative concentration. In Group II, there 
was a statistically significant change in TNF-α 
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concentrations by time (P-value <0.001, Effect 
size = 0.771). Pair-wise comparisons between the 
time periods revealed that there was no statistically 
significant change in median TNF-α concentrations 
after one week, followed by statistically significant 

decrease in median concentration from one week to 
three months. The median TNF-α concentration after 
three months showed statistically significantly lower 
values compared to pre-operative concentration 
(Table 3, Figure 3).

TABLE (1) Descriptive statistics and results of Mann-Whitney U test for comparison between pain scores in 
the two groups and Friedman’s test for the changes by time within each group

Time

Group I
(n = 12)

Group II
(n = 12) P-value Effect size (d)

Median Range Median Range

Pre-operative 8 A 5 – 10 7 A 4 – 10 0.447 0.31

1 week 4 B 0 – 6 4 B 0 – 6 0.700 0.154

3 months 0 C 0 – 3 0 C 0 – 3 0.894 0.047

P-value (Changes by time) <0.001* <0.001*

Effect size (w) 0.95 0.964

*: Significant at P ≤ 0.05, Different superscripts in the same column indicate statistically significant changes by time.

TABLE (2) Descriptive statistics and results of repeated measures ANOVA test for comparison between 
MMO (mm) in the two groups as well as the changes by time within each group

Time
Group I
(n = 12)

Group II
(n = 12)

P-value
Effect size (Partial Eta 

Squared)

Pre-operative

0.117 0.108Mean (SD) 28.3 (3.6) C 25.4 (5) C

95% CI 25.7 – 31 22.8 – 28 

1 week

0.184 0.079Mean (SD) 35.3 (2.8) B 33.4 (3.9) B

95% CI 33.3 – 37.4  31.4 – 35.5 

3 months

0.658 0.009Mean (SD) 40.2 (2.2) A 39.8 (2.4) A

95% CI 38.8 – 41.5 38.4 – 41.1 

P-value (Changes by time) <0.001* <0.001*

Effect size (Partial Eta Squared) 0.834 0.876

*: Significant at P ≤ 0.05, Different superscripts in the same column indicate statistically significant changes by time
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DISCUSSION 

Reports of  alteration in joint lubrication, and 
/ or joint effusion demonstrated by MRI  in cases 
of internal derangement prove the association 
of  joint inflammation in the clinical presentation. 
Furthermore,  biochemical evidence of inflammatory 
mediators in the synovial fluid support this etiologic 
pathogenesis (13,48).

In view of the new evidence about TMJ internal 
derangement, treatment should be directed to pain 
management, reduction of inflammation, decreas-
ing adverse joint loading and restoration of normal 
function(50) . Changing the position of the disc and 

TABLE (3) Descriptive statistics and results of Mann-Whitney U test for comparison between TNF-α 
concentrations in the two groups and Friedman’s test for the changes by time within each group

Time

Group I
(n = 12)

Group II
(n = 12) P-value Effect size (d)

Median Range Median Range

Pre-operative 0.38 A 0.04 – 1.71 0.1 A 0.06 – 1.09 0.840 0.083

1 week 0.25 B 0.03 – 0.99 0.09 A 0.06 – 1.07 0.603 0.213

3 months 0.06 C 0 – 0.97 0.06 B 0.05 – 0.11 0.954 0.024

P-value (Changes by time) 0.001* <0.001*

Effect size (w) 0.632 0.771

*: Significant at P ≤ 0.05, Different superscripts in the same column indicate statistically significant changes by time

Fig. (3) Box plot representing median and range values 
for TNF-α concentrations in the two groups (Stars 
represent outliers)

Fig. (1) Box plot representing median and range values for pain 
scores in the two groups

Fig. (2) Bar chart representing mean and standard deviation 
values for Maximum Mouth Opening (MMO) 
measurements in the two group 
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removal of the disc with or without replacement, al-
though fairly successful are associated with surgical 
morbidity and potential long term sequalae(7). 

 In this study assessment of pain and mouth 
opening were considered during treatment planning 
as pain intensity and mouth opening proved suc-
cessful as predictors for the effect of arthrocentesis 
on joint effusion outcomes (51). 

Arthrocentesis proved to be comparable to other 
procedures for treatment of closed lock (52,53) . more 
over it proved its worth in , relieving dysfunction by 
lysis of adhesions, washing out of inflammatory me-
diators and toxic metabolites resulting in decreasing 
synovitis and reduction of pain. This in turn  de-
creased obstruction caused by anterior displacement 
via hydraulic distension of the joint. (54, 55 ).  

TNF-α was proposed to be used as a pain marker 
for following patients response to some therapeutics 
because of its role in mediating both joint inflamma-
tion and bone metabolism. Measuring the TNF-α in 
the SF of the affected joints was performed in this 
study to reflect the changes in the inflammatory pro-
cess in the treated joints throughout the treatment 
course.  

Our findings coincide with the evidence that 
elevated levels of TNF-α in the joint capsule, 
which is reported to occur in TMD, promotes 
nociception in trigeminal ganglia (15). In this study 
the significant postoperative reduction in TNF-α 
concentrations in the SF samples together with the 
symptomatic improvement and relief of pain were 
evident in the two groups throughout the follow up 
intervals .This indicates the role of this cytokine as 
a prediction marker for improvement of symptoms. 
These findings support the concept that synovitis 
is a cause of the joint pain in patients with TMD 
which in agreement with further previous studies (8, 

13). In both groups arthrocentesis and drugs injection 
resulted in symptomatic improvement, evidenced 
by significant improvement of MMO, joint pain 
and muscle tenderness from preoperative which 
could be attributed to the fact that pa tients with a 
greater inflammatory component pain>7, MIO<25 

mm and younger patients <25years benefitted more 
from arthrocentesis (56).Concerning groupI, The 
results of this study are in accordance with those 
of previous studies (7,49, 57). Significant improvements 
in MMO and VAS scores were found at 1week and  
3 months follow-ups. However, to our knowledge, 
no previous studies were done concerning the intra-
articular injection of Azithromycin in the TMJ 
with ID. Azithromycin proved to be comparable to 
corticosteroids in treatment of TMJ ID. However, 
comparisons between the time periods revealed 
no statistically significant change in median 
TNF-α concentrations in group II after one week 
compared to group I. This could be attributed to 
the strongest effect of corticosteroids as a steroidal 
anti-inflammatory and to the short and long-term 
immunomodulatory effects of the macrolides as 
shown in both in vivo and in vitro studies, using 
both animal and human models in different clinical 
situations (32-34,36,41-43).They provide the majority of 
the same benefits as a corticosteroid, but do not 
cause immunosuppression (33). 

The statistical analysis revealed no signifi-
cant difference between the corticosteroid and  
azithromycin groups regarding improvement of pain 
and MMO. The relatively small sample size may be 
considered a potential limitation of the study; but 
the sample size calculation showed a total sample 
size of 24 would provide an acceptable percentage 
power to detect clinically significant differences 
before and after treatment.The power calculation 
was only carried out to determine a significant cor-
relation between TNF-concentration and the drugs 
used; therefore, the validity of the binary logistic 
regression analysis to study associations between 
TNF-α concentration and the severity of pain,TNF 
concentration and limitation of MO, pain and MMO 
through the whole study period is reduced. Among 
the main limitations of this study are the short fol-
low-up period. In the current study, patients were 
only followed for 3 months, and additional studies 
with longer follow-up and a more comprehensive 
evaluation of outcomes is needed to assess main-
tenance of the improvement, the potential of re-
lapses, and the need for further treatment. Despite 
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the satisfactory results of the present study, further 
investigations with a larger sample size are needed 
to examine different   patients with great variation 
of symptoms and determine if the interventions are 
beneficial.

CONCLUSION

The observed increase in synovial fluid TNF-α 
levels is probably related to the increased inflamma-
tory activity within the joint. Intra-articular injec-
tion with Azithromycin compared to corticosteroids 
seems to be a similarly effective method for treating 
internal derangement of the TMJ. However, further 
randomized controlled clinical trials are required 
before its recommendation in clinical practice to 
add to the validity needed to help making decision 
regarding the feasibility of the use of macrolides as 
an efficient anti-inflammatory treatment and to in-
vestigate the real therapeutic effectiveness of these 
drugs as a non-invasive conservative treatment  
modalities.
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