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ABSTRACT
OBJECTIVE: Analyse, compare and evaluate the effects of the treatment arthrocentesis with a control group 
of non-steroid drugs treated patients.
MATERIAL AND METHODS: 1752 out-patients (1293 females, 459 males) were examined within the years 
2013–2017. We evaluated the following criteria: gender, age, visual analog scale for pain (VAS), inter-incisal 
distance and reducing intake of orally administered analgesics.
RESULTS: The pain level of the group of patients with arthrocentesis had stabilized at mark 2.5 on the pain 
scale, unlike in the control group after treatment with non-steroidal anti-infl ammatory drugs, pain had stabilized 
at mark 9 on the pain scale. The inter incisal distance amongst the fi rst group was 37 mm and in the control 
group only 27 mm, after completed treatment. The amount of applied analgesics in the group with arthrocentesis 
decreased to 100 mg daily, while in the control group, the dose was adjusted to 700 mg daily.
CONCLUSION: In the observed study, arthrocentesis was effective in reducing pain, amount of analgesics per 
day and improving the mobility of temporomandibular joint (TMJ). The results of this study we use in the ongo-
ing project, that focuses on progressive and innovative methodology of endoscopically assisted arthrocentesis. 
(Tab. 4, Fig. 5, Ref. 39). Text in PDF www.elis.sk.
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Introduction

The craniofacial area is one of the best innervated areas of the 
human body and the place where pains occur quite often – from 
ordinary headaches to unusual and diffi cult-to-explain pains such 
as trigeminal neuralgia. As the pains do not always arise from 
the joint itself, many authors believe that a wider term, such as 
craniomandibular disorders (23), should be introduced. Bell (3) 
proposed the term ‘temporomandibular’ disorders (TMD). This 
is a comprehensive term for a variety of clinical diffi culties relat-
ing either to the muscles of the jaw, or the joint and associated 
structures, respectively both, i. e. muscles, joint and associated 
structures (7, 12, 19, 26, 34).

Generally, pain or hypomobility of the TMJ due to disc dis-
location, infectious, traumatic or metabolic arthritis or adhesions 

is considered a good indication for arthrocentesis. Most often it 
appears to be used in patients with anterior disc dislocation with-
out reposition. By means of arthrocentesis, a transient expansion 
of the joint space can be achieved; alternatively, it may produce 
decompression in an area of increased intra-articular pressure, 
for example during exudative infl ammatory processes. By means 
of lavage pus and infectious agents of infl ammation, metabolic 
wastes or products of degradation processes are washed out (5, 
14, 24, 36). Arthrocentesis of the TMJ is frequently identifi ed as 
a lavage of TMJ and is conventionally concluded without view-
ing the joint. The principal task of arthrocentesis is to release ad-
hesions, to wash out with infl ammatory mediators and besides, 
to affect directly with medical treatments (6, 20). The success of 
this method is attributed to the initial distension of the joint space, 
where it can disrupt intra-articular adhesions between the disc and 
the hole, and fl ush out the waste products of infl ammation (7).

Material and methods

At the center for Temporomandibular Joint Diseases at the 
Department of Stomatology and maxillofacial surgery Jessenius 
Faculty of Medicine and University Hospital in Martin, 1752 
out-patients (1293 females, 459 males) were examined within 
the years 2013–2017. 

Among individual research tasks, intensity of pain was objec-
tifi ed by means of a visual analogue scale of pain before treatment 
and in monitored periods after treatment lasting three, six, and 
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twelve months. Patients subjectively rated their pain on a scale 
numbered from 1 to 10. In the monitored periods, the inter incisal 
distance between the upper and lower teeth in the frontal section 
was assessed. An important factor was also the consumption of 
analgesics during monitored periods.

Arthrocentesis of the TMJ was done in 419 patients (348 fe-
males, 71 males). In 233 cases, the right side and in 186 cases the 
left side were affected and subsequently treated.

The control group was composed of patients who were orally 
administered non-steroid anti-infl ammatory drugs. Arthrocentesis 
was performed in an aseptic operating room. It was an in-offi ce 
procedure and required only simple technical equipment (Figs 1 
and 2).

With the patient’s mouth open, an injection needle with a di-
ameter of 1.0 to 1.2 mm was inserted into the posterior point of the 
upper joint space. The needle was obliquely and mediocranially 
inserted forward until the tip came into contact with the rear wall 
of the articular eminence. If there was infl ammation of the joint, 
about 5 ml of local anaesthetic was applied under slight pressure 
to achieve dilation of the joint. A second needle with the same di-
ameter was then inserted into the marked anterior point.

The joint is fl ushed with at least 100 ml of saline or Ringer’s 
solution. Generally, the fi rst needle serves as an inlet needle and 
the second one as a drain needle. Lavage is done very slowly via 
a syringe.

After lavage of the joint space, the anterior needle was taken 
out and the posterior needle served for application of the medical 
preparations. Removal of the needles was followed by mandible ex-
ercise in order to promote the disruption of adhesions. In the group 
of patients diagnosed for arthrocentesis and in control patients, the 
level of pain was tested by means of a visual analogue 10-level 
pain scale (VAS) and the length of treatment was followed (in 
months) (Fig. 3) during monitored periods of 3, 6 and 12 months.

Results

In the group of patients after arthrocentesis, there was signifi -
cant pain relief. After three months of follow-ups the value was 
close to mark 1 on the pain scale. In the control patients after three 
months of follow-ups, the degree of pain stabilized at mark 4 on 
the pain scale. After six months of the monitored period, the degree 
of pain suffered by the group of patients with arthrocentesis had 
not changed, while with the control group of patients, there was 
a signifi cant deterioration with pain rising to mark 8 on the pain 
scale. Twelve months after completed treatment, the pain level of 
the group of patients with arthrocentesis had stabilized at mark 
2.5 on the pain scale. With the control patients, twelve months af-
ter treatment, their pain had stabilized at mark 9 and either other 
medicaments had to be applied or the daily dose of non-steroidal 
anti-infl ammatory drugs had to be doubled (Fig. 3). 

During the follow-up period in both groups of patients, the 
inter incisal distance between the upper and lower tooth sets in 
the frontal aspect was assessed.

Before treatment, in a group of patients with indicated arthro-
centesis, this distance was about 27 mm, and in the control group, 
approximately 26 mm. Three months after completed treatment, 
these values did not signifi cantly differ from each other and re-
mained at 27 mm, and 26 mm respectively. A signifi cant change 
occurred six months into the monitored period, when in the group 
of patients with arthrocentesis, this value stabilized at 36 mm, 
while in the control group of patients the distance was only 28 
mm. Twelve months after completed treatment, the inter incisal 
distance amongst the fi rst group was 37 mm and in the control 
group only 27 mm (Fig. 4).

The fact that the application of targeted treatment for patients 
with arthrocentesis contributed to a signifi cant reduction in the 
consumption of analgesics during treatment and after it is of key 
importance. The analgesics that the patients in both groups re-
ceived daily were either Ibuprofen (400 mg) or Paracetamol (500 
mg). While in the group of patients treated with arthrocentesis 
had a daily analgesic intake before treatment of 800 mg daily, the 
control patients had a daily intake of 850 mg.

After completed treatment and during the following three 
months, the amount of applied analgesics in the treatment group 
of patients decreased to 100 mg daily, while in the control group 
of patients, the dose was adjusted to 700 mg daily.

Fig. 1. Division of patients by year and sex.

Fig. 2. Division of patients according to their age.
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During the six months following the end of treatment, in the 
treatment group of patients there was no change in increase of daily 
use of analgesics and this amount stabilised at a level of 100 mg. 
In the control group of patients, there was a rebound increase in 
daily consumption of analgesics, which reached 1000 mg.

Twelve months after completed treatment in the former group, 
the daily consumption of analgesics stabilized at 200 mg, whereas 
in the control group the daily consumption of analgesics increased 
to 1100 mg (Fig. 5). 

Statistic assessment
Below each chart of measured values, arithmetic means are 

given as indicators of position and standard deviations as indica-

tors of variability. For each type of treatment, in table 1, p-values 
of the test of dissipation of variances (F-test) and correlation of 
mean values (Student’s unpaired t-test) are listed. This test veri-
fi es a null hypothesis according to which the mean value of the 
treated group of patients is the same as the mean value of the 
control group. The test has two alternatives of counting of the test 
criterion and a p-value, which are determined by testing of dis-
sipation values in both groups. Conformity of variances is tested 
by Fisher’s F-test. The statistical signifi cance of differences of 
mean values and variances of the variables are expressed in table 
1 with a p-value of the t-test. p-values less than 0.05 indicate that 
studied mean values and variances are statistically signifi cantly 
different (Tabs 1–4).

Discussion

A variety of intra-articular disorders respond well to arthrocen-
tesis (26, 28). The success of this method is attributed to the initial 
distension of the joint space, where it can disrupt intra-articular 

Fig. 3. Determination of degree of pain (VAS) after treatment.

Fig. 4.  Range of interincisal distance (mm).

Fig. 5. Daily consumption of analgesics (mg).

Variable p
F-test t-test

vas 0.0248 0.9253
vas 3 < 0.0001 < 0.0001
vas 6 < 0.0001 < 0.0001
vas 12 < 0.0001 < 0.0001
i-i < 0.0001 < 0.0001
i-i 3 < 0.0001 < 0.0001
i-i 6 0.0840 < 0.0001
i-i 12 < 0.0001 < 0.0001
sa < 0.0001 < 0.0001
sa 3 < 0.0001 < 0.0001
sa 6 < 0.0001 < 0.0001
sa 12 < 0.0001 < 0.0001
vas – visual analogue scale (of pain), i-i – inter incisal distance, sa – consumption 
of analgesics

Tab. 1. Arthrocentesis – Control group.

Variable p 
vas < 0.0001
vas 3-12 < 0.0001
i-i < 0.0001
i-i 3-12 < 0.0001
sa < 0.0001
sa 3-12 < 0.0001
vas – visual analogue scale (of pain), i-i – inter incisal distance, sa – consumption 
of analgesics

Tab. 2. Arthrocentesis.

Variable p
vas < 0.0001
vas 3-12 < 0.0001
i-i < 0.0001
i-i 3-12 < 0.0001
sa < 0.0001
sa 3-12 < 0.0001
vas – visual analogue scale (of pain), i-i – inter incisal distance, sa – consumption 
of analgesics

Tab. 3. Control group.
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adhesions between the disc and the hole, and fl ush out the waste 
products of infl ammation (2, 5, 7, 12).

Frost and Kendell reported that arthrocentesis can be consid-
ered as a treatment choice between non-surgical treatment and 
arthroscopic surgery. Goudot et al studied comparatively about 
formation of pain and function after arthroscopy and arthrocente-
sis of the TMJ and reported that both arthroscopy and lavage are 
benefi cial methods for function progress and decrease of pain (1, 
8, 17). In the studies, it has been reported up to 91 % effective 
rate belonging to arthrocentesis to treat patients with anterior disc 
displacement without reduction (16). To determine the indication 
of case is important, because arthrocentesis can be ineffi cient in 
the patients who has bony changes, fi broankylosis and perforation 
of the disc (37). Treatment with arthrocentesis is very effective 
and the results are comparable to arthroscopy or arthrotomy. The 
success of arthrocentesis is indicated in 70–80 % of cases, which 
is comparable to arthroscopy (more than an 80 % success rate) 
(9, 11, 15, 25, 27).

Today, arthrocentesis of the temporomandibular joint is used 
not only in cases of acute closed lock but also in the treatment of 
various temporomandibular disorders. Thus, the most frequent 
indication is an acute anterior displacement of the articular disc 
without reduction or hypomobility of the joint with occurrences 
of disc adhesions (a stuck disc). It is possible to select arthrocen-
tesis as a palliative procedure for patients with an acute episode 
of degenerative or rheumatoid arthritis and also for patients with 
a painful displacement of the disc with reduction, which rarely re-
sponds to conservative treatment. Treatment success is prominent 
in cases of acute patients or patients with a history of short-term 
problems (4, 30, 32).

Opinions on the amount of solution used for lavage of the joint 
space are not uniform, but it was discovered that for therapeutic 
lavage during arthrocentesis to be effective in washing away most 
undesirable substances from the joint space, at least 100 ml of so-
lution should be used. Generally, it is recommended to use 200 ml 
of solution (25, 26, 34).

Exercise and treatment of the TMJ with arthrocentesis sig-
nifi cantly contribute to improving the mobility of intra-articular 
adhesions. Some authors recommend performing these activities 
during arthrocentesis. We prefer the patient at rest during arthro-
centesis and manipulation and mobilization exercises are car-
ried out after removing the needles. It is assumed that the move-
ment of the needles during exercise might cause traumatization 
of joint heads. Some authors consider diagnostic or therapeutic 

intra-capsular injection as a variant of arthrocentesis (13, 26, 31, 
33). They fi ll the joint space with a solution injected with just one 
single needle and thereby temporarily extend the joint space. This 
procedure is effective in cases of dislocation of the joint disc or 
adhesions (10, 21, 36, 38, 39).

Conclusion 

The results of this study we use in the ongoing project that 
focuses on progressive and innovative methodology of endoscopi-
cally assisted arthrocentesis. The main idea is to use and combine 
the advantages of arthrocentesis and arthroscopy. The innovative 
nature of the project lies in the use of a single cannula during the 
arthrocentesis to introduce a 0.8 mm thick optical fi ber into the 
intra-articular space, allowing visualization, diagnosis of the de-
gree of tissue damage and subsequent treatment. After removing 
of the optical device, we aspirate and then inject the saline solution 
with the same cannula in a total dose of 100 ml. The total duration 
of the procedure will be from 20 to 40 minutes, depending on the 
patient’s cooperation and the range of damage inner structures or 
adhesion of joint tissues.

The procedure can be performed in local anesthesia, as com-
pared to arthroscopy, this leads to elimination of health risks of 
general anesthesia, costs associated with pre-operative examina-
tions and hospitalization. At the same time, we anticipate benefi ts 
in patient management, reducing treatment times and patient sick 
leave, reducing analgesics consumption.
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