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Abstract 
Objective The present study presented a case series on the 

efficacy of arthrocentesis with hyaluronic acid injections for 

the treatment of TMJ osteoatrhritis by providing patients 

evaluations at a one-year follow-up.  

Methods Twenty-five patients with a diagnosis of 

osteoarthritis according to the Research Diagnostic Criteria 

for Temporomandibular Disorders (RDC/TMD Axis I Group 

IIIb) underwent a cycle of five arthrocentesis with injections 

(one per week) of 1 ml hyaluronic acid. A number of clinical 

parameters (pain at rest and mastication; masticatory 

efficiency; maximum non-assisted and assisted mouth 

opening; functional limitation; subjective efficacy and 

tolerability of the treatment) were assessed by the same 

blinded operator at the time of the diagnosis (baseline), at 

each appointment during the treatment and at one-week, 

one-month, three-months, six-months and one-year follow-

up appointments. 

Results Descriptive analysis showed improvements which 

were maintained over time for all the study parameters. 

Permutation tests evidenced the significance of changes 

which occurred in many clinical parameters within the first 

two injections. Differences with baseline levels remained 

significant at the end of the follow-up period, in particular for 

the masticatory efficiency and pain at mastication (minimum 

and maximum) parameters. 

Conclusions Data from the present investigation supported 

findings from studies on other joints, which showed the 

efficacy of serial injections of hyaluronic acid after 

arthrocentesis to reduce symptoms of osteoarthritis and to 

maintain improvements over time. 

Materials and Methods 
Study design 

Criteria for inclusion in the study were the presence of a 

diagnosis of osteoarthritis according to the Research 

Diagnostic Criteria for Temporomandibular Disorders 

(RDC/TMD Axis I Group IIIb) in the absence of both 

RDC/TMD muscle disorders (Group I diagnoses) and 

rheumatic diseases. 

According to RDC/TMD guidelines, a Group IIIb diagnosis of 

osteoarthritis was made when the following signs and 

symptoms were present: 

− arthralgia (TMJ pain with lateral and/or posterior 

palpation plus anamnestical reporting of TMJ pain during 

maximum voluntary mouth opening and/or maximum 

assisted mouth opening and/or lateral excursions); 

− crepitus sounds; 

− radiological signs of TMJ bone structures 

abnormalities, such as erosions, sclerosis, flattening, 

osteophytes. 

Twenty-five patients (23 females, 2 males; mean age 60.8; 

range 40-75) satisfying inclusion criteria gave informed 

consent to the treatment received and took part to the study.  

The study design provided a cycle of five arthrocentesis with 

injections (one per week) of 1 ml hyaluronic acid (Hyalgan, 

Fidia, Abano Terme, Italy) according to the technique 

described by Guarda-Nardini et al. and five follow-up 

assessments after the end of the treatment (at one week, at 

one month, at three months, at six months, at one year).  

A number of clinical parameters were assessed by the same 

blinded operator at the time of the diagnosis (baseline), at 

each appointment during the treatment and at each 

appointment during the follow-up period: 

− pain at rest and mastication, assessed by means of a 

Visual Analogue Scale (VAS) from 0 to 10, with the 

extremes being “no pain” and “pain as bad as the patient 

ever experienced” respectively; 

− mastication efficiency, assessed by a VAS from 0 to 

10, the extremes of which were “eating only semi-liquid” 
and “eating solid hard food”; 
− maximum non-assisted and assisted mouth opening 

(in mm); 

− functional limitation during usual jaw movements (0, 

absent; 1, slight; 2, moderate; 3, intense, 4, severe); 

− subjective efficacy of the treatment (0, poor; 1, slight, 

2, moderate; 3, good; 4, excellent); 

− tolerability of the treatment (0, poor; 1, slight, 2, 

moderate; 3, good; 4, excellent).  

Statistical analysis 

We implemented a new nonparametric permutation 

approach, as proposed by Pesarin, for multivariate repeated 

measure problems. The purpose of our analysis was to 

evaluate the treatment effects both during the cycle of 

injections and during the follow-up period.  

Injection Technique 

The hyaluronic acid used in the present investigation, 

Hyalgan, is a defined (600- kDa) molecular weight fraction 

of a highly purified aviam sodium hyaluronate, buffered (pH 

6.8-7.5) in physiologic saline. 

The injection technique adopted in this study employs the 

same reference points as used in arthroscopic examination 

(lateral cantus-tragus). Two 19 G needles are placed to 

make entry and exit points for the liquid to be injected that 

will wash out the entire joint. The arthrocentesis is 

performed with about 50 cc of Ringer lactate to eliminate the 

catabolytes present in the synovial fluid. Once 

arthrocentesis is completed, 1 cc of Hyalgan is slowly 

injected into the joint and the two needles are removed. 

Table 2. Mean and standard deviation values of minimum 

and maximum pain at mastication and pain at rest (VAS 

values), and maximum non-assisted (voluntary, MVMO) and 

assisted (MAMO) mouth opening in mm. 

 

 I  follow-up II  follow-up III  follow-up IV  follow-up V  follow-up 

Pain at mastication (min) 1,80±2,14 1,28±1,79 0,96±1,54 0,80±1,22 0.80±1.47 

Pain at mastication (max) 3,48±2,47 2,88±2,71 2,84±2,46 2,36±2,10 2,58±2,47 

Pain at rest (min) 0,24±1,01 0,20±0,71 0,20±0,65 0,24±0,66 0,64±1,29 

Pain at rest (max) 1,64±2,50 1,48±2,24 2,00±2,47 1,60±2,25 1,54±2,05 

MVMO 42,2±6,95 42,88±7,61 42,68±7,49 42,6±7,79 42,44±8,51 

MAMO 45,8±7,92 46,12±8,33 46,08±8,34 45,84±8,25  47,08±9,00 

Table 1. Mean and standard deviation values of minimum 

and maximum pain at mastication and pain at rest (VAS 

values), and maximum non-assisted (voluntary, MVMO) and 

assisted (MAMO) mouth opening in mm, pre and post 

injection. 

 
 I Injection II Injection III Injection IV Injection V Injection 

Pain at mastication (min) 3.56±1.96 3.32±2.46 2.72±2.39 2.68±2.51 2.04±2.23 

Pain at mastication (max) 7.28±2.05 6.30±2.62 4.92±3.01 4.52±3.03 4.08±2.53 

Pain at rest (min) 1.32±2.15 1.32±2.06 1.32±1.80 1.36±2.29 0.88±1.62 

Pain at rest (max) 4.36±3.52 4.28±3.21 3.60±3.11 3.32±2.87 2.60±2.78 

MVMO pre-injection 36.88±8.13 37.28±10.29 39.44±8.35 40.08±10.45 40.72±8.93 

MVMO post-injection 39,80±10,42 40,36±9,95 41,68±9,16 41,40±8,84 41,84±8,09 

MAMO pre-injection 41,24±9,12 41,96±11,45 42,92±9,15 43,8 ±11,10 44,76±9,52 

MAMO post-injection 43,40±10,72 44,60±10,77 45,24±9,42 45,76±9,85 46,04±9,24 

Figure 1. Mean values of minimum and maximum 

pain at mastication (VAS). 

Figure 2. Mean values of minimum and maximum 

pain at rest (VAS). 

Figure 3. Mean values of maximum non-assisted 

(voluntary, MVMO) mouth opening in mm, pre and 

post injection. 

Figure 4. Mean values of maximum assisted (MAMO) 

mouth opening in mm, pre and post injection. 

Figure 5. Mean values of max non-assisted 

(voluntary, MVMO) and assisted (MAMO) mouth 

opening in mm, post inj. 

Figure 6. Minimum non-assisted mouth opening. Pre 

and post injection values. 

Figure 7. Maximum non-assisted mouth opening. Pre 

and post injection values. 
Figure 8. Minimum assisted mouth opening. Pre and 

post injection values. 

Figure 9. Maximum assisted mouth opening. Pre and 

post injection values. 

Figure 10. Mean values of minimum and maximum 

pain at mastication (VAS). 

Figure 11. Mean values of minimum and maximum 

pain at rest (VAS). 

Figure 12. Mean values of max non-assisted (voluntary, 
MVMO) and assisted (MAMO) mouth opening in mm. 

Figure 13. Minimum and maximum non-assisted 

(voluntary) mouth opening values.  

Figure 14. Minimum and max assisted mouth opening 

values. One missing value in the last follow-up.  

Conclusions  

Data from the present investigation supported the 

usefulness of serial hyaluronic acid injections performed 

after arthrocentesis for the treatment of TMJ osteoarthritis 

and for the maintenance of improvements over a 1-year 

follow-up period in a case series of 25 patients. Besides, the 

treatment protocol was well tolerated by the patients, who 

also reported a good subjective efficacy. These findings 

need to be re-evaluated by future researches with an 

appropriate design to overcome the present study’s 
limitations. Indeed, further investigations are needed to 

determine which is the effective part of the protocol; to 

generalize findings to larger samples; to compare the 

efficacy of this protocol with that of single treatments alone, 

placebo, and other intrarticular medications. 

Results 


