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Abstract
Osteoarthritis (OA) is a degenerative disease of joints commonly associated with arthralgia when affecting Temporo-Mandibular Joints (TMJ). Pain management 
generally consists of nonsteroidal anti-inflammatory drug (NSAIDs), but due to the important side effects related to its use, Palmitoylethanolamide (PEA) has been 
taken into consideration. PEA acts as an endogenous agent with anti-inflammatory effect, it also has an analgesic effect starting from the fourth day of treatment. A 
case series analysis was retrospectively conducted in order to assess if the association of PEA and Celecoxib, a cyclooxygenase-2 inhibitor, provides a quicker reduction 
of pain. 12 patients were treated with this association for 4 days and with PEA alone for the following 10 days. Maximum mouth opening was also recorded. A 
progressive pain decrease was clearly noticeable over time allowing to reach a significant reduction after 4 days and no significant pain intensity at the end of the 
treatment (p = 0.0001). Maximum mouth opening also improved (p=0,0093). This data suggest that the association of PEA and Celecoxib is effective in TMJ-OA 
treatment without showing side effects. It should be considered as a safe and valid alternative to NSAIDs.

Introduction
Osteoarthritis (OA) is the most common degenerative disease 

of joints, affecting at least 50% of people over 65 years of age and 
occurring in younger individuals following joint injury [1,2]. 
Temporo-Mandibular Joint (TMJ) is also commonly affected by OA. 
The disease is initially characterized by cartilage degradation, which 
precedes changes in the underlying bone, causing chronic pain with 
neuropathic and/or central component [3,4] together with limited 
mandibular range of motion [5]. Since there are currently no disease-
modifying agents to treat OA, management of pain by pharmacology, 
physiotherapy [6], laser therapy [7] and, in few cases, surgical joint 
treatment, is recommended. Some studies have shown that short-
term within a month Paracetamol treatment fails to reduce OA pain to 
minimal clinically importance levels [8,9].  Although NSAIDs provide 
excellent pain control for arthritis patients, NSAIDs overuse has been 
associated with increased risks of gastrointestinal complications [10,11] 
and cardiovascular events [12] which can limit their prolonged use, 
therefore innovative therapeutic strategies are needed. 

Celecoxib, a cyclooxygenase-2 (COX-2) inhibitor, seems to be 
as effective as Ibuprofen in reducing symptoms associated with knee 
osteoarthritis with a significant difference from placebo group [13]. 

Due to the pleiotropic role of endocannabinoids (eCB) in the 
pathogenesis of chronic diseases associated with inflammation and 
pain [14,15], Palmitoylethanolamide (PEA), a chemical analog of the 
anandamide (AEA) [16], but without central psychotropic effect, has 
been considered. PEA has been reported to exert anti-inflammatory 
and analgesic effects in experimental models of both acute and chronic 
pain and in several human pathological painful conditions [17,18]. 
The micronized (m) and ultra-micronized (um) forms of PEA are 
commonly used to treat chronic pain sustained by neuroimmune 
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dysfunction [19,20] and they have been reported to display higher 
efficacy compared to naïve PEA [18,21]. The clinical use is allowed in 
Italy and other European countries as “dietary foods for special medical 
purposes” in agreement with the Commission Directive 1999/21/EC of 
March 25 1999 [22]. A total lack of side effects seems to be ascribed to 
m- and um-PEA [23,24,25,26], suggesting its potential role for chronic 
pain treatment. In a previous study, the effectiveness of naïve PEA has 
been demonstrated after four days of treatment [27].

The aim of this case series is to describe whether the short-term 
combined therapy of Celecoxib and um-PEA decreases the intensity of 
pain in patients affected by OA and arthralgia of TMJ. 

Materials and methods
Subjects: Data relative to twelve patients (5 males and 7 females) 

referred for orofacial pain at the department of Orthodontics at “Alma 
Mater Studiorum” University of Bologna, Italy, were obtained via 
retrospective chart review. Patient’s age ranged from 25 to 60 years 
(mean value ± standard error = 45± 3 years).   

Temporomandibular Disorders (TMD) diagnosis had been made 
by an experienced orofacial pain specialist using Axis I group III of the 
Research Diagnostic Criteria for TMD (RDC/TMD) [28]. 

Inclusion criteria were the presence of arthralgia and OA, with pain 
lasting over 4 months and pain intensity greater than 60 on a Visual 
Analog Scale (VAS).
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14th day (p=0,0093). (Figure 2). None of the participants reported any 
side effect related to the treatment.

Discussion
TMJ is commonly affected by arthralgia and OA, and its 

management usually involves NSADs. A major concern in the 
pharmacological management of in these patients is the risk of side 
effects related with chronic NSAIDs use [32]; as well as the risk of 
drug interactions especially in aged patients. In 2017, Ouanounou et 
al. [33] conducted a review about the pharmacotherapy in Temporo-
mandibular Disorders and were able to conclude that clinicians are 
forced to provide an NSAIDs based treatment, although it may carry 
significant risks.

In this case series, we reported that um-PEA, in combination with 
Celecoxib for few days, provokes an immediate decrease of pain and 
improves temporomandibular functions in TMJ-OA patients.  We 
already reported a pain relief associated with TMJ-OA in patients 
receiving m-PEA [27], but during the first four days no significant 
results were reported.

The current study extends this previous work by suggesting 
that the combination of um-PEA and Celecoxib for few days at the 
beginning of the treatment, causes quicker decrease in pain intensity 

In order to confirm the clinical diagnosis, T1- and T2-weighted 
magnetic resonance imaging (MRI) have been performed on each 
patient by the same radiologist, using the same device to detect 
anatomical changes of both hard and soft tissues. 

Exclusion criteria were the presence of myogenic pain, 
musculoskeletal pain based on Axis I of the RDC/TMD, depressive 
disorders according to Axis II of the RDC/TMD, odontogenic pain, 
pregnancy, malignancy, and other systemic rheumatologic diseases. 

An informed consent of 12 patients selected was obtained in 
accordance with guidelines of the Helsinki Declaration [29]. Two 
patients with synovitis were included in the group. 

Pain Assessment: All patients received a 14-days diary including 
for each day a VAS scale to fill in; they were instructed to report 
current pain level in the evening by putting a mark at the level that 
best represented their pain at the time of assessment, as described by 
Huskisson [30]. VAS was represented by a 100-mm long line, where 0 
represented “no pain” and 100 represented “the worst imaginable pain”.

Maximum Active Mouth Opening Evaluation: The maximum 
active mouth opening (ROM) was registered at baseline and at the 
seventh and fourteenth day of treatment; a mean of three mouth-
opening trials was quantified each time. The vertical distance between 
edge of the maxillary and mandibular incisors was measured by a ruler 
and recorded in millimeters.

Treatment schedule: All selected patients underwent treatment 
with um-PEA 600 mg (Normast 600, Epitech Group Spa) once a day, 
plus Celecoxib 200 mg (Celebrex 200, Pfizer) in the morning and 200 
mg in the evening for the first four days and afterwards they were 
instructed to continue the treatment with 600 mg um-PEA daily for 
two weeks. Every patient was requested to report any adverse effects 
during treatment by means of a questionnaire. They were also advised 
to immediately suspend the treatment in case of pain in the stomach or 
tachycardia.

Statistical Analysis: Hypothesizing that the expected SD within 
each group was equal to 0.95  (intermediate value estimated from the 
results of the previous RCT (27) and applying Cohen’s f formula (f = 
0.0475), with a power of 0.80 and alpha = 0.05, 12 subjects needed [31]. 

Data are expressed as mean ± standard error (SE), if not otherwise 
stated. 

Data related to pain score intensity and maximum active mouth 
opening were analyzed using the GLMM (Generalized Linear Mixed 
Model) in order to evaluate mean changes across Celecoxib + um-PEA 
treatment. p values less than 0.05 were considered significant.

Results
Data relative to twelve patients affected by osteoarthrosis or synovitis 

were included in the analysis. 

A progressive decrease of pain intensity was observed after the 
introduction of Celecoxib + um-PEA. Average pain intensity score 
decreased from 71.08 ± 8.7 mm at baseline to 5.5 ± 2.1 mm at the 
end of the treatment. The reduction of mean score over the time was 
highly significant (p = 0.0001). After the first four days of treatment an 
important decrease of mean VAS values was observed and then the only 
administration of um-PEA allowed a reduction of pain intensity to not 
clinically relevant levels at the end of the two weeks. (Figure 1).

Moreover, an improvement of mean ROM after the treatment was 
observed: going from 19.0 ± 5.4mm at baseline, to 40.00 ± 3.3mm at the 

Figure 1. Effect of Celecoxib + um-PEA treatment in the first four days and of um-PEA 
alone on pain intensity scores in TMJ-OA patients. Data are expressed as means ± SE; n = 
12. Pain intensity score decreases with treatment over time: p=0.0001

Figure 2. Effect of Celecoxib + um-PEA treatment on ROM in TMJ-OA patients. Data are 
expressed as means ± SE; n = 12. ROM increases with treatment over time: (p=0,0093).
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and improves TMJ function without any side effect. These results can 
be related to the different mode of action of the two PEA formulations 
and to the different target of the medications used.

The current findings are also consistent with a recent meta-analysis 
of randomized controlled trials by Xu et al. [34], suggesting that the 
administration of 200mg Celecoxib daily, compared with placebo, 
results in a greater reduction in pain and improved function in patients 
suffering from OA pain. This treatment was associated with acceptable 
adverse effects.

Interestingly, Celecoxib has been also reported to have an effect on 
decreasing neuroinflammation in an experimental model of Alzheimer 
disease [35] and this could explain the significant effects obtained. 
PEA demonstrated a significant efficacy in reducing the hyperalgesic 
component of neuropathic pain, modulating the activity of mast cells 
[36]. Moreover, a study carried out using male rats demonstrated 
to exert superior anti-inflammatory action by orally administered, 
micronized m-PEA and ultra-micronized um- PEA, versus that of no-
micronized PeaPure [17].

The main limitations of this study are the lack of a placebo and 
control group, the small sample size and the short observation period; 
which may be addressed in future research.

Even though these findings should be confirmed in a double-blind 
study, still of a remarkable importance is the pain-relieving effect 
obtained with the association of um-PEA and Celecoxib in so short 
time, combined to the total lack of side effects, providing additional 
rationale for using PEA treatment in the context of TMJ-OA pain.

Conclusion
In patients affected by OA and arthralgia of TMJ, um-PEA treatment 

should be considered a valid alternative to NSAIDs use. In order to 
rapidly reduce pain and determine a higher improvement in ROM, the 
association of um-PEA and Celecoxib in the first four days should be 
administered. Due to the lack of side effects, this can be considered an 
effective and safe treatment. 
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