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Temporomandibular joint arthrocentesis for the treatment

of osteoarthritis
Edvitar Leibur, Oksana Jagur, Ulle Voog-Oras

SUMMARY

The aim of the study was to estimate the effect of arthrocentesis in the treatment of osteoar-
thritis of the temporomandibular joint (TMJ), evaluate and compare cytological and biochemical
findings in the synovial fluid (SF) as well in venous blood samples and to determine the effective-
ness of arthrocentesis with regard to TMJ pain intensity and mandibular movement.

Patients and Methods. Twenty three consecutive patients with a diagnosis of TMJ osteoarthritis
(Wilkes™ stages Il1, 1V) after noneffective conservative treatment were treated with arthrocentesis
using push and pull technique (Alstergren et al. 1995). Preoperative radiographs and the scores
pre- and posttreatment (after 6 months), maximal interincisal opening (M10) and visual analogue
scale (VAS) for pain estimation were performed. Blocking the auriculotemporal nerve with a 2mL
of 2% lidocaine solution, the needle was inserted into the upper joint compartment and connected
with the three-way stopcock for infusion therapy (Discofix® Braun) and 2-3 mL of saline solution
was pushed slowly to the upper compartment and then aspirated back. The first SF aspirate was
allocated for the following analysis: SF viscosity, presence of crystals, SF rheumatoid factor (RF)
compared to blood plasma RF. The washing was repeated 3-4 times until the aspirate was clear.

Results. After 6 months MIO improved significantly (p<0.05) and pain according to VAS
had substantially decreased (p<0.01). Viscosity of the aspirate was 0.78 (medium), crystals were
found in 5 patients (21.7%). There was not statistical significant difference between SF RF and
plasma RF values (p>0.05).The effectiveness of arthrocentesis may be explained by the joint
space expansion achieved with the introduction fluid, washing out inflammatory mediators, the
particles of adhesions, fibrillations, crystals etc.

Conclusions. Arthrocentesis with this technique for the treatment of TMJ osteoarthritis offer
favourable results with regard to increasing M10O, reducing pain and dysfunction. The presence of
crystals or chondromatosis granules in the synovial fluid and increased viscosity of the synovial
fluid indicates a pathological condition of an inflammatory nature.
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INTRODUCTION

Arthrocentesis with joint lavage is the simplest
form of surgical intervention into the temporo-
mandibular joint (TMJ). It is widely used in the
treatment of variuos internal derangements as well
as diagnostic purposes (1-4). Successful longterm
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follow-up studies have also been reported as by
filling upper compartment under pressure, any
minor adhesions are broken down and lyzed (5, 6).
The process during arthrocentesis is refferred to as
»lysis and lavage“ and can give good therapeutic
outcomes as reported in patients with restricted
mouth opening, TMJ disorders (7, 8). The synovial
fluid of TMJ osteoarthritis contains higher levels of
inflammatory mediators and cytokines, matrix de-
grading enzymes (9, 10). Arthrocentesis and lavage
of the joint removes directly not only most of the
degradation products, but inflammatory mediators
as well (11, 12).

Several studies suggest that arthrocentesis is an
efficient method with relatively high success rates
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(1, 3, 13). Several inflammatory mediators and cy-
tokines play an important role in the pathogenesis
of TMJ osteoarthritis (14, 15). Many cell types are
involved in inflammation as macrophages, T-lym-
phocytes, mast cells, dentritic cells, and neutrophilic
leucocytes (10). Systemic findings and peripheral
i.e. synovial aspirate findings might be expected
to influence the treatment effects. Our hypothesis
is that a difference in the peripheral expression of
biochemical and laboratory findings may influence
the treatment response.

The aim of the study was to estimate the effect
of arthrocentesis in the treatment of osteoarthritis of
the TMJ and to evaluate and compare cytological and
biochemical findings in the synovial fluid (SF) as well
in venous blood samples as well as to determine the
effectiveness of arthrocentesis with regard to TMJ
pain intensity and mandibular movement.

PATIENTS AND METHODS

Patients

Twenty three consecutive patients with a diagno-
ses of TMJ osteoarthritis (Wilkes stages Il 1V; 16)
after noneffective conservative treatment were treated
with arthrocentesis using push and pull technique
(2). Outpatient subjects for this study consisted of 4
men and 19 women aged 21-60 years.The study was
conducted in the Department of Maxillofacial Sur-
gery at the Tartu University Hospital. The study was
approved by the Ethics Committee at the University
of Tartu (protocol 94/3, 2000). Four patients had
bilateral joint involvement, 19 unilateral.

Inclusion criteria for arthrocentesis were nonef-
fectiveness of NSAID-s, mainly Clotam® (Tolphena-
mic acid), Arcoxia® (Etoricoxib) as well as other
nonsurgical treatment modalities. The pain intensity
was assessed with a 100 mm visual analogue scale
(\VAS) with endpoints denoted by ,,no pain*“ (0 mm)
and ,,worst pain ever experienced (100 mm). If pain
was present the patients were asked to select a field
from 1 mm to 100 mm on the VAS scale to estimate
their level of pain in the TMJ. The absence of pain
is scored as 0. Preoperative data as clinical history,
a physical exam and radiographs using ortopanto-
mograpy (OPTG) and computer tomography (CT)
were documented for diagnostic purposes. This
included progression time of TMJ dysfunction,
the presence of facial asymmetry, the amplitude of
mandibular movement, the presence of joint sounds,
deviation on maximal mouth opening, and pain on
mandibular movements. Clinical data were collected
for pain and measurements of maximal interincisal
opening (MIQO) before and after treatment (Fig. 1).
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All patients were asked to come for reexamina-
tion. The scores for preoperative and postoperative
MIO and VAS for pain were compared. At the 6
months follow-up, improvement with respect to mean
baseline values was recorded.

TMJ arthrocentesis

TMJ anaesthesia was achieved by blocking
the auriculotemporal nerve with 2 mL 2% Lido-
cain (Xylocain, Astra-Zeneca, Sweden). The TMJ
was punctured with a 19-G needle inserted into the
posterior part of the upper joint compartment in a
mouth-open position in order to expand the joint
cavity. The needle was connected with the threeway
stopcock for infusion therapy (Discofix® B.Braun
Melsungen AG, Switzerland) with two syringes in
order to perform arthrocentesis using a push and
pull technique. Stopcock gives a possibility to open
and close the route. The saline solution (NaCl 9 mg/
mL) was slowly injected into the posterior part of the
upper joint cavity approximately 2-3 mL and then
aspirated and allocated for laboratory investigations.
The washing was repeated 3-4 times until the aspirate
was clear. The procedure was performed in a single
session (Fig. 2). No additional substances or drugs
were used. The first SF aspirate ~2mL was allocated
for the following analysis: the level of SF glucose,
C-reactive protein (CRP), SF — rheumatoid factor
(RF), presence of crystals — calcium pyrophosphate
deposition disease (CCPD) crystals (Fig. 2). The
degree of viscosity of SF aspirate was determined,
estimating visually in accordance to the viscosimeter
scale: 0, 1, 2, 3. SF which flows with difficulty, pos-
sesses relatively high viscosity up to grade 3. The
washing was repeated 3-4 times until the aspirate
was clear. Beforehand venous blood analyses were
also performed for erythrocyte sedimentation rate
(ESR), plasma RF, plasma-glycose, thrombocyte
count (TPC) and C-reactive protein (CRP).

Statistics

Descriptive statistics was performed to assess
the significance with regard to each variable (VAS,
MIO).The significances of the differences the vari-
ables before and after treatment were calculated by
Spearman’s ranked (r) correlation test to calculate
the significance of the correlations between the vari-
ables. A probability level below 0.05 was considered
as significant.

RESULTS
The scores for pretreatment and posttreatment

MIO and VAS for pain were compared. Assessment
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Fig. 1. TMJ osteoarthritis. Maximal interincisal opening
(M10) is 13 mm before treatment

Fig. 2. The needle is inserted into posterior part of the up-
per joint compartment and connected with the three-way
stopcock for arthrocentesis

Fig. 3. Sagittal view of the CT. Left TMJ in an open mouth
position. The calcifications in the joint space which were
removed during arthrocentesis.

Table. VAS and MIO data before and 6 months after treatment

Variables Minimum Maximum Median SD

VAS before 46 86 75 9.45
VAS after 2 29 18 6.50
MIO before 25 40 31 3.70
MIO after 38 49 44 3.19
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of symptoms reported by the patients as well as objec-
tive signs noted on clinical examination, confirmed
resolution of pain on movement (painless M10) and
increased vertical opening.

There was a significant increase (p<0.05) in the
MIO postoperatively after 6 months and decrease in
the VAS after treatment (p<0.05). The preoperative
VAS score for pain ranged from 46 mm to 86 mm
with a mean of 75 mm. The follow-up VAS scores for
pain range was between 2-29 mm with a mean of 18.
The preoperative MIO ranged from 25-40 mm with
a means of 31mm while postoperative MIO ranged
from 38-49 mm with a mean of 44 mm at the follow-
up.The clinical variables and comparison objective
pre- and postoperative findings are given in Table.

Viscosity of the aspirate was 0,78 (mean), crys-
tals in the SF were found in 5 patients (21.7%). There
was no statistical significant difference between SF
RF and plasma RF values (p>0.05).

Age correlated positively with MIO before
treatment (r.=0.450, n=23; p=0.031) i.e. the younger
the patient the more restrictions in the mouth open-
ing. A positive correlation between the VAS data
before and after treatment was found (r.=0.654,
n=23; p<0.016) i.e. after treatment the pain disap-
peared or diminished in the TMJ. Age correlated
positively with synovial glucose level (r=0.418;
n=23, p=0.041) i.e. the older the patient the higher
the values of synovial glucose level. Systemic
CRP correlated positively with synovial viscosity
(r,=0.420; n=23; p=0.04) indicating to an increased
systemic inflammatory activity.

DISCUSSION

The synovial fluid sampling technique used in
this study showes that the upper compartment of
TMJ will take up for 4 mL of fluid and, by filling
under pressure push and pull technique gives a pos-
sibility to lubricate the joint space, brake down adhe-
sions, allowing through washes lavage remove for-
eign bodies (crystals, calcificates, granulations) and
release the adhesions and fibrillations. Arthrocen-
tesis helps allowing through washes lavage remove
foreign bodies (crystals, calcificates, granulations)
and release the adhesions and fibrillations (Fig. 3).
Arthrocentesis is a treatment modality between
non-surgical treatment and arthroscopic surgery.
Together with intraarticular biopsies, synovial fluid
analysis provides a possibility to obtain information
about the local joint pathophysiology on a molecu-
lar level. Arthrocenthesis causes less trauma than
biopsy. It is not an alternative procedure to surgical
intervention being highly efficient procedure with
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low morbidity (6, 17, 18). Arthrocentesis could be
the best indicated treatment for patients with an-
terior disc placement (19). Our study showed that
push and pull technique restored and preserved joint
physiology, giving good results in treating patients
with TMJ osteoarthritis by obtaining successful re-
sults for pain and dysfunction relief. The relatively
rapid improvement after arthrocentesis compared
to conservative treatment may be explained by the
immediate removal of intra-articular adhesions, pro-
inflammatory mediators, cytokines and degeneration
products available in the synovial fluid (20-22).

It is found (7, 8) no significant differences in the
treatment effectiveness for TMJ disorders of a cycle
of five weekly injections of arthrocentesis performed
according to the classical two-needle technique or
the single-needle technique. The two approaches
were both effective and may be equally used. The
improvement in the quality of joint enviroment
achieved with artrhrocentesis seems to be the basis
for an explanation of the efficacy of arthrocentesis
in the treatment of osteoartrhritis with restricted
mouth opening. It is claimed that a displaced disk,
by itself, is of only limited significance in TMJ
closed lock. Total sliding could be easily obtained
by irrigation of the upper joint compartment (1).
The arthrocentesis breaks joint adherences that are
responsible for the reduced translatory movement
of the condyle and are mainly called into cause to
explain the phenomena of the disc anchorage to
the fossa or eminence, thus allowing immediate
mouth opening (23). Fibrous adhesions in the up-
per joint compartment are one of the factors caus-
ing limitation of MIO. It is concluded that lavage
under sufficient pressure can remove adhesions and
widen the joint space (24, 25). As adhesions and
fibrillations in the joint space are the most usual
pathologic signs (25) arthrocentesis by a ,,push and
pull“ method has sufficient pressure to release these
bands.The push and pull technique is recommended

in case of osteoarthritis were radiological findings
are minimal (Wilkes”™ stages I11-1V), allowing full
retention of the saline within the joint space and thus
lubricating the joint surfaces. In general viscosity
is the resistance to flow by any liquid as a result of
molecular adhesion. Flow occurs inside the synovial
fluid i.e. forces arise such a direction as to oppose
the flow. This study indicated that higher level of
viscosity may influence on TMJ movement pain and
that presence of crystals in synovial fluid are result
of chronic inflammation. This is supported by the
tendency to an association between the increase
of systemic CRP level and synovial viscosity. Ar-
throcentesis of the upper compartment of the TMJ
may be a highly effective method to restore normal
MIQO and functioning. In several studies (21, 26, 27)
improvement in MIO and decrease in pain level and
joint dysfunction on a VAS were the criteria used
for defining a successful outcome. Insertion of a
single needle should reduce the risks for nervous
injuries as well.

CONCLUSIONS

The advantages of the push and pull technique
are as follows: stable access to the joint compartment
with limited trauma.

Arthrocentesis with the push and pull technique
for the treatment of TMJ osteoarthritis offer favour-
able results with regard to increasing maximal inter-
incisal opening, reducing pain, increasing jaw motion
and improving function. The presence of crystals or
chondromatosis granules in the SF and increased
viscosity of the SF indicates a pathological condition
of an inflammatory nature.

ACKNOWLEDGEMENTS

This study was supported by grants IUT2 -8, ETF
6591 and by Ernst Jaakson Memorial Scholarship.

REFERENCES

1. Nitzan DW, Dolwick MF, Martinez GA. Temporomandibular
joint arthrocentesis. A simplified treatment for severe limited
mouth opening. J Oral Maxillofac Surg 1991;48:1163-67.

2. Alstergren P, Appelgren A, Appelgren B, Kopp S, Lundeberg
T, Theodorsson E. Determination of temporomandibular
joint fluid concentrations using vitamin B12 as an internal
standard. Eur J Oral Sci 1995;103:214-8.

3. Alstergren P, Kopp S, Theodorsson E. Synovial fluid sam-
pling from the temporomandibular joint: sample criteria and
levels of interleukin-1f and serotonin. Acta Odontol Scand
1999;57:16-22.

4. Alpaslan G, Alpaslan C. Efficacy of TMJ arthrocentesis
with and without injection of sodium hyaluronate in the
treatment of internal derangements. J Oral Maxillofac Surg
2001;59:613-18.

116

5. Nitzan DW, Samson B, Better H. Long-term outcome of
arthrocentesis for sudden-onset, persistent, severe closed
lock of the temporomandibular joint. J Oral Maxillofac Surg
1997;55:151-7.

6. Carvajal W, Laskin DM. Long-term evaluation of arthrocen-
tesis for the treatment of internal derangements of the tempo-
romandibular joint. J Oral Maxillofac Surg 2000;58:852-5.

7. Guarda-Nardini L, Manfredini D, Ferronato G. Arthrocen-
tesis of the temporomandibular joint: a proposal for a single
-needle technique. Oral Surg Oral Med Oral Pathol Oral
Radiol Endod 2008;106:483-6.

8. Guarda-Nardini L, Ferronato G, Manfredini D. Two-needle
vs. single-needle technique for TMJ arthrocentesis plus hya-
luronic acid injections: a comparative trial over a six-month
follow up. Int J Oral Maxillofac Surg 2012;41:506-13.

Stomatologija, Baltic Dental and Maxillofacial Journal, 2015, Vol 17, No. 4



SCIENTIFIC ARTICLES

Edvitar Leibur, Oksana Jagur, Ulle Voog-Oras

10.

11.

12.

13.

14.

15.

16.
17.

18.

Stomatologija, Baltic Dental and Maxillofacial Journal, 2015, Vol. 17, No. 4

Voog U, Alstergren P, Leibur E, Kallikorm R, Kopp S. The
effect of arthrocenthesis in the temporomandibular joint. In:
The 111 Congress of the Baltic Association for Maxillofacial
and Plastic Surgery; Tartu; 1999, 14-16 May. p.75-6.

Kim YK, Kim SG, Kim BS, Lee JY, Yun PY, Bae JH, et al.
Analysis of the cytokine profiles of the synovial fluid in a
normal temporomandibular joint: preliminary study. J Cra-
niomaxillofac Surg 2012;40:337-41.

Machon V, Hirjak D, Lukas J. Therapy of the osteoarthritis
of the temporomandibular joint. J Craniomaxillofac Surg
2011;39:127-30.

Vos LM, Huddleston Slater JJR, Stegenga B. Arthrocentesis
as initial treatment for temporomandibular joint arthropathy:
A randomized controlled trial. J Craniomaxillofac Surg
2013;41:1-6.

Murakami K, Hosaka H, Moriya Y, Segami N, Lizuka T.
Short-term outcome study for the management of tempo-
romandibular joint closed lock: a comparison of arthro-
centesis to nonsurgical therapy and arthroscopic lysis and
lavage. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1995;80:253-57.

Voog U, Alstergren P, Eliasson S, Leibur E, Kallikorm R,
Kopp S. Inflammatory mediators and radiographic changes
in the temporomandibular joints in patients with rheumatoid
arthritis. Acta Odontol Scand 2003;61:57-64.

Kardel R, Ulfgren AK, Reinholt FP, Holmlund AB. Inflam-
matory cell and cytokine patterns in patients with painful
clicking and osteoarthritis in the temporomandibular joint.
Int J Oral Maxillofac Surg 2003;32:390-96.

Wilkes CH. Internal derangements of the temporomandibular
joint. Arch Otolaryngol Head Neck Surg 1989;115:469-77.

Alpaslan C, Dolwik F, Heft M. Five-year retrospective
evaluation of TMJ arthrocentesis. Int J Oral Maxillofac Surg
2003;32:263-67.

Al-Belasy FA, Dolwick MF. Arthrocentesis for the treatment
of temporomandibular joint closed lock: a review article. Int

19.

20.

21.

22.

23.

24.

25.

26.

27.

J Oral Maxillofac Surg 2007;36:773-82.

Sanroman JF. Closed lock (MRI fixed disc): a comparison
of arthocentesis and arthroscopy. Int J Oral Maxillofac Surg
2004;33:344-48.

Emshoff R, Puffer P, Strobe H, Gassner R. Effect of tempo-
romandibular joint arthrocentesis on synovial fluid mediator
level of tumor necrosis factor alpha: implications for treat-
ment outcome. Int J Oral Maxillofac Surg 2000;29:176-82.
Emshoff R, Rudisch A, Bosch R, Strobl H. Prognostic
indicators of arthrocentesis: a short-term follow-up study.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2003;96:12-8.

Voog U, Alstergren P, Eliasson S, Leibur E, Kallikorm R,
Kopp S. Progression of radiographic changes in the tempo-
romandibular joints of patients with rheumatoid arthritis in
relation to inflammatory markers and mediators in the blood.
Acta Odontol Scand 2004;62:7-13.

Nitzan DW. Friction and adhesive forces : possible underlying
causes for temporomandibular joint internal derangement.
Cells Tissue Organs 2003;174:6-16.

Yura S, Totsuka Y, Yoshikawa T, Inoue N. Can arthrocentesis
release intracapsular adhesions? Arthroscopic findings before
and after irrigation under sufficient hydraulic pressure. J Oral
Maxillofac Surg 2003;61:1253-56. )

Leibur E, Jagur O, Mudrsepp P, Veede L. oog-Oras U. Long-
term evaluation of arthroscopic surgery with lysis and lavage
of temporomandibular joint disorders. J Craniomaxillofac
Surg 210;38:615-20.

Kropmans TJ, Dukstra PU, Stegenga B, Spukervet FKL, De
Bont LGM. Therapeutic outcome assessment in permanent
temporomandibular joint disc displacement. J Oral Rehabil
1999;26:357-63.

Emshoff R. Clinical factors affecting the outcome of arthro-
centesis and hydraulic distension of the temporomandibular
joint. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2005;100:409-14.

Received: 10 12 2014
Accepted for publishing: 28 12 2015

17



