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ABSTRACT

Background: Temporomandibular joint (TM]) dysfunction is a common clinical
disorder presenting with pain, restricted mandibular movement, and functional
limitation. Although conservative management is effective in many cases, a subset of
patients remains symptomatic and requires minimally invasive intervention.
Arthrocentsesis is increasingly used as a therapeutic procedure for TM] dysfunction
due to its simplicity, minimal morbidity, and favorable clinical outcomes. Aim: To
clinically and statistically evaluate the effectiveness of arthrocentesis in the
management of temporomandibular joint dysfunction. Materials and Methods:
This prospective clinical study was conducted on 30 patients diagnosed with
temporomandibular joint dysfunction who failed to respond to conservative therapy
for atleast three months. Arthrocentesis was performed under local anesthesia using
the double-needle technique with normal saline as the irrigating solution. Clinical
evaluation included assessment of pain intensity using the Visual Analog Scale (VAS),
maximum mouth opening (MMO) measured in millimeters, and presence of joint
sounds. Measurements were recorded preoperatively and postoperatively at 1 week,
1 month, and 3 months. Statistical analysis was performed using paired t-tests and
repeated-measures analysis, with a significance level set at p < 0.05. Results: The
mean preoperative VAS score showed a significant reduction at all postoperative
follow-up intervals (p < 0.05). The mean maximum mouth opening increased
significantly from baseline at 1 month and 3 months postoperatively (p < 0.05). A
marked reduction in joint sounds and functional limitation was observed in the
majority of patients. No statistically significant intraoperative or postoperative
complications were reported. Conclusion: Arthrocentesis is a clinically effective and
statistically significant minimally invasive procedure for the management of
temporomandibular joint dysfunction. The procedure results in significant pain
reduction and improvement in mandibular function and should be considered a
reliable treatment option for patients unresponsive to conservative management.

INTRODUCTION

Temporomandibular joint

(TM])

joint components. Among these, internal derangement

dysfunction characterized by abnormal positioning of the articular disc

encompasses a group of clinical conditions affecting the
temporomandibular joint, masticatory muscles, and
associated structures. These disorders commonly present
with symptoms such as pain in the preauricular region,
restricted mandibular movements, joint sounds, and
functional impairment during mastication and speech. TM]
dysfunction represents a significant cause of non-dental
orofacial pain and has been shown to negatively impact
patients’ quality of life and psychological well-being
(Okeson, 2013).

The etiology of TM] dysfunction is multifactorial and
includes internal derangement of the joint, trauma, Para
functional habits such as bruxism, occlusal discrepancies,
psychological stress, and degenerative changes within the
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is considered one of the most common pathological
findings associated with pain and limited mouth opening
(de Leeuw & Klasser, 2018). The pathophysiology of TM]
dysfunction involves inflammatory mediators within the
synovial fluid, leading to pain, joint stiffness, and restricted
movement (Kopp, 2001).

Management of TM] dysfunction typically follows a
stepwise approach, beginning with conservative and
reversible treatment modalities. These include patient
education, occlusal splint therapy, physiotherapy,
pharmacological management, and behavioral therapy.
Conservative treatment has been reported to be effective
in a majority of cases; however, approximately 10-20% of
patients fail to respond adequately and continue to
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experience persistent pain and functional limitation
(Manfredini et al., 2010). In such cases, minimally invasive
surgical interventions are considered before progressing
to open joint surgery.

Arthrocentesis is a minimally invasive procedure
introduced as a treatment option for TM] internal
derangement and inflammatory joint disorders. The
procedure involves lavage of the superior joint space using
irrigating solutions to eliminate inflammatory mediators,
reduce intra-articular pressure, and release fibrous
adhesions within the joint (Nitzan, Dolwick, & Martinez,
1991). The therapeutic effect of arthrocentesis is
attributed to hydraulic distension of the joint, improved
lubrication, and restoration of normal joint biomechanics
(Alpaslan & Alpaslan, 2001). Owing to its simplicity, low
cost, and minimal morbidity, arthrocentesis can be
performed under local anesthesia and is well accepted by
patients.

Several clinical studies have demonstrated favorable
outcomes following arthrocentesis, reporting significant
reduction in pain intensity and improvement in
mandibular mobility (Guarda-Nardini et al, 2012;
Dimitroulis, 2013). Additionally, arthrocentesis has been
shown to delay or eliminate the need for more invasive
surgical procedures in many patients with TM]
dysfunction. Despite these positive outcomes, variations in
patient selection criteria, technique, irrigating solutions,
and follow-up duration have resulted in inconsistent
findings across studies.

Therefore, further prospective clinical studies using
standardized clinical parameters are required to evaluate
the effectiveness of arthrocentesis in the management of
TM] dysfunction. The present study aims to clinically and
statistically assess the outcomes of arthrocentesis in
patients with temporomandibular joint dysfunction
unresponsive to conservative treatment by evaluating
changes in pain intensity, maximum mouth opening, and
joint function over a defined follow-up period.

REVIEW OF LITERATURE

Temporomandibular joint (TM]) dysfunction has been
extensively studied due to its high prevalence and complex
etiology. Epidemiological studies suggest that signs and
symptoms of TM] dysfunction affect a significant portion
of the population, with a higher incidence reported among
young and middle-aged adults. Pain, joint sounds, and
restricted mouth opening are the most frequently
reported clinical manifestations, often associated with
internal derangement of the temporomandibular joint
(Okeson, 2013).

Internal derangement of the TM] is characterized by an
abnormal positional relationship between the articular
disc, mandibular condyle, and articular eminence. This
condition can result in altered joint mechanics, increased
intra-articular ~ pressure, and  accumulation of
inflammatory mediators within the synovial fluid, leading
to pain and functional limitation (Kopp, 2001). Magnetic
resonance imaging studies have confirmed the role of disc
displacement and joint inflammation in the pathogenesis
of TM] dysfunction (de Leeuw & Klasser, 2018).

Conservative management remains the primary approach
for treating TM] dysfunction and includes occlusal splints,
physiotherapy, pharmacotherapy, and behavioral
modification. Several studies have reported satisfactory
outcomes with conservative treatment; however, a
proportion of patients do not achieve adequate symptom
relief and continue to experience chronic pain and
restricted mandibular movement (Manfredini et al., 2010).
For these patients, minimally invasive surgical procedures
are recommended before considering open joint surgery.
Arthrocentesis was first described as a therapeutic
procedure for TM] internal derangement by Nitzan,
Dolwick, and Martinez (1991). The authors reported that
lavage of the superior joint space resulted in significant
pain relief and improvement in mouth opening, even
without disc repositioning. The primary mechanism of
action was attributed to the removal of inflammatory
mediators and release of intra-articular adhesions. Since
then, arthrocentesis has gained widespread acceptance as
a minimally invasive treatment modality for TM]
dysfunction.

Multiple clinical studies have evaluated the effectiveness
of arthrocentesis in reducing pain and improving
mandibular function. Alpaslan and Alpaslan (2001)
demonstrated significant improvement in maximum
mouth opening and pain reduction following
arthrocentesis in patients with closed lock conditions.
Similarly, Guarda-Nardini et al. (2012) reported favorable
short- and long-term outcomes following arthrocentesis,
emphasizing its role in managing inflammatory TM]
disorders.

Comparative studies have also assessed arthrocentesis
against other minimally invasive procedures such as
arthroscopy. Dimitroulis (2013) suggested that
arthrocentesis provides comparable clinical outcomes to
arthroscopy in selected cases, with reduced operative
time, cost, and morbidity. Additionally, arthrocentesis has
been shown to delay or eliminate the need for open joint
surgery in a significant number of patients.

Despite the documented benefits, variations exist in
reported success rates due to differences in study design,
sample size, irrigation volume, type of irrigating solution,
and follow-up duration. Some authors have emphasized
the need for standardized protocols and objective clinical
parameters to accurately evaluate treatment outcomes
(Manfredini et al.,, 2010).

In view of the existing literature, arthrocentesis appears to
be an effective and safe minimally invasive procedure for
the management of TM] dysfunction. However, further
prospective clinical studies with standardized evaluation
criteria are required to strengthen the evidence regarding
its clinical and statistical effectiveness. The present study
aims to contribute to this body of evidence by evaluating
arthrocentesis outcomes using consistent clinical
parameters and follow-up intervals.

MATERIALS AND METHODS

Study Design and Setting

This prospective clinical study was conducted in the
Department of Oral and Macxillofacial Surgery at a tertiary
care dental institution. The study was carried out over a
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defined period of six months, following approval from the
Institutional Ethics Committee. Written informed consent
was obtained from all participants prior to inclusion in the
study.

Study Population

A total of 30 patients diagnosed with temporomandibular
joint dysfunction were included in the study. All patients
reported to the outpatient department with complaints of
TM] pain, restricted mouth opening, and functional
limitation and had not responded to conservative
treatment for a minimum duration of three months.

Inclusion Criteria

Patients were included in the study based on the following

criteria:

e Presence of clinical signs and symptoms of TM]
dysfunction

e Persistent TM] pain and/or limited mouth opening

e Failure to respond to conservative management,
including medication and physiotherapy

e Agebetween 18 and 55 years

e Willingness to participate and provide informed
consent

Exclusion Criteria

Patients were excluded from the study if they had:

e History of TM] trauma or fracture

e Systemic inflammatory joint diseases such as
rheumatoid arthritis

e Previous TM] surgery or arthrocentesis

e Acute infection in the TM] region

e Pregnancy or systemic conditions contraindicating
minor surgical procedures

Preoperative Clinical Evaluation

All patients underwent a detailed clinical examination

prior to the procedure. The following parameters were

recorded:

e Pain intensity, assessed using the Visual Analog Scale
(VAS), ranging from 0 (no pain) to 10 (severe pain)

e Maximum mouth opening (MMO), measured in
millimeters as the interincisal distance using a
calibrated ruler

e Presence or absence of joint sounds and mandibular
deviation during mouth opening

Baseline values for all parameters were documented

preoperatively.

Arthrocentesis Procedure

Arthrocentesis was performed under local anesthesia
using the double-needle technique. Standard anatomical
landmarks were identified, and the superior joint space
was accessed. Approximately 100-200 mL of sterile
normal saline was used to irrigate the joint space.
Continuous lavage was performed to flush out
inflammatory mediators and release intra-articular
adhesions. At the end of the procedure, gentle mandibular
manipulation was carried out to improve joint mobility. No
intra-articular medications were administered.

Postoperative Evaluation and Follow-Up
Patients were evaluated postoperatively at 1 week, 1
month, and 3 months. At each follow-up visit, pain

IJBR Vol.3 Issue.9 2025

@Ioeio

intensity (VAS), maximum mouth opening, and joint
function were reassessed using the same clinical
parameters and methods as preoperatively. Patients were
advised standard postoperative instructions and
analgesics as required.

Statistical Analysis

The collected data were compiled and subjected to
statistical analysis using appropriate statistical software.
Preoperative and postoperative values were compared
using paired t-tests and repeated-measures analysis,
where applicable. A p-value less than 0.05was considered
statistically significant.

RESULTS

A total of 30 patients diagnosed with temporomandibular
joint dysfunction were included in the study. All patients
completed the follow-up period of 3 months. Clinical
parameters including pain intensity, maximum mouth
opening, and joint sounds were evaluated preoperatively
and postoperatively at 1 week, 1 month, and 3 months.

Demographic Distribution

The study population consisted of patients aged between
18 and 55 years. Females were more commonly affected
than males.

Pain Assessment (VAS Score)

Pain intensity showed a progressive and statistically
significant reduction at all postoperative follow-up
intervals compared to preoperative values.

Maximum Mouth Opening (MMO)

A statistically significant increase in maximum mouth
opening was observed following arthrocentesis, indicating
improvement in mandibular mobility.

Joint Sounds

Joint sounds were present in a majority of patients
preoperatively and showed marked reduction following
treatment.

Overall Clinical Improvement

Most patients demonstrated significant improvement in
pain relief and functional parameters by the end of the 3-
month follow-up period.

Table 1
Demographic Distribution of Patients

Parameter Number of Patients Percentage
(n=30) (%)
Male 10 333
Female 20 66.7
Age Range (years) 18-55 —
Mean Age (years) 32.4+8.6 —
Table 2
Mean VAS Pain Scores at Different Time Intervals
Time Mean VAS Standard p-
Interval Score Deviation value
Preoperative 7.2 +1.1 —
1 Week 4.6 *1.0 <0.05
1 Month 29 +0.9 <0.05
3 Months 1.8 +0.8 <0.05
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Table 3
Mean Maximum Mouth Opening (MMO) at Different Time
Intervals

Time Mean MMO Standard
Interval (mm) Deviation LRElE
Preoperative 28.5 +3.4 —
1 Week 321 +3.1 <0.05
1 Month 35.6 +2.9 <0.05
3 Months 38.2 +2.6 <0.05
Table 4
Distribution of Joint Sounds Pre- and Post-Treatment
Time Joint Sounds Present Joint Sounds Absent
Interval (n) (n)
Preoperative 22 8
1 Week 14 16
1 Month 8 22
3 Months 4 26
Table 5

Overall Clinical Outcome at 3-Month Follow-Up

Outcome Category

Number of Patients Percentage (%)

Significant improvement 20 66.7
Moderate improvement 7 23.3
Mild improvement 3 10.0
No improvement 0 0

Summary of Results

e  Statistically significant reduction in pain (VAS) at all
follow-up intervals

e Significant increase in maximum mouth opening post-
arthrocentesis

e Marked reduction in joint sounds over time

e No major complications reported

Results Analysis

The present study demonstrated a statistically significant
improvement in all evaluated clinical parameters
following arthrocentesis. Mean pain intensity, measured
using the Visual Analog Scale, showed a progressive and
significant reduction at 1 week, 1 month, and 3 months
postoperatively when compared to preoperative values (p
< 0.05). Maximum mouth opening increased significantly
over the follow-up period, indicating improved
mandibular mobility and joint function. Additionally, a
marked reduction in joint sounds was observed, with the
majority of patients showing complete resolution by the
end of the 3-month follow-up. Overall clinical outcomes
revealed that most patients experienced significant or
moderate improvement, and no major intraoperative or
postoperative complications were reported. These
findings indicate that arthrocentesis is an effective and
safe minimally invasive procedure for the management of
temporomandibular joint dysfunction.

DISCUSSION

The present study evaluated the clinical effectiveness of
arthrocentesis in the management of temporomandibular
joint dysfunction in patients unresponsive to conservative
therapy. The findings demonstrated a statistically
significant reduction in pain intensity, improvement in

maximum mouth opening, and reduction in joint sounds
following arthrocentesis, indicating favorable clinical
outcomes of this minimally invasive procedure.

Pain reduction was one of the most significant outcomes
observed in this study. The mean Visual Analog Scale (VAS)
scores showed a progressive and statistically significant
decrease at all postoperative follow-up intervals. This
improvement can be attributed to the lavage of the
superior joint space, which facilitates the removal of
inflammatory mediators such as prostaglandins,
cytokines, and bradykinin that are known to contribute to
pain and joint inflammation. Similar findings have been
reported by Nitzan et al. (1991), who suggested that the
primary mechanism of pain relief following arthrocentesis
is hydraulic distension and elimination of inflammatory
byproducts rather than disc repositioning.

An increase in maximum mouth opening was also
observed postoperatively, with statistically significant
improvement noted at 1 month and 3 months follow-up.
Restricted mouth opening in TM] dysfunction is often
associated with intra-articular adhesions, increased joint
friction, and altered joint biomechanics. Arthrocentesis
helps release these adhesions and improves joint
lubrication, thereby restoring mandibular mobility.
Alpaslan and Alpaslan (2001) reported similar
improvements in mouth opening following arthrocentesis,
emphasizing its effectiveness in patients with closed lock
conditions.

Reduction in joint sounds following arthrocentesis was
another important finding of the present study. Joint
sounds are commonly associated with disc displacement
and irregular joint movements. The marked decrease in
joint sounds observed in this study may be attributed to
improved joint mechanics and reduced intra-articular
pressure following lavage. Guarda-Nardini et al. (2012)
also reported a significant reduction in joint sounds after
arthrocentesis, supporting the role of the procedure in
improving functional joint dynamics.

The overall clinical outcome revealed that the majority of
patients  experienced  significant or  moderate
improvement by the end of the 3-month follow-up period.
Importantly, no major intraoperative or postoperative
complications were observed, highlighting the safety and
reliability of arthrocentesis. Compared to more invasive
procedures such as arthroscopy or open joint surgery,
arthrocentesis offers advantages including reduced
operative time, minimal morbidity, and cost-effectiveness.
Dimitroulis (2013) suggested that arthrocentesis can
provide outcomes comparable to arthroscopy in selected
cases, making it an ideal intermediate treatment option.
Despite the positive outcomes, certain limitations of the
present study should be acknowledged. The sample size
was relatively small, and the follow-up period was limited
to three months. Long-term outcomes and recurrence
rates were not evaluated. Additionally, imaging modalities
such as magnetic resonance imaging were not used to
correlate clinical improvement with structural changes
within the joint.

Within these limitations, the findings of the present study
support the clinical effectiveness of arthrocentesis in
managing temporomandibular joint dysfunction. The
procedure offers significant pain relief and functional
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improvement and should be considered a valuable
treatment option for patients who do not respond to
conservative management.

CONCLUSION

Within the limitations of the present study, arthrocentesis
proved to be an effective and safe minimally invasive
treatment modality for the management of
temporomandibular joint dysfunction in patients
unresponsive to conservative therapy. The procedure
resulted in a statistically significant reduction in pain
intensity, improvement in maximum mouth opening, and
enhancement of overall joint function. Most patients
demonstrated favorable clinical outcomes with minimal
morbidity and no major complications.

Arthrocentesis offers several advantages, including
simplicity of technique, reduced operative time, and cost-
effectiveness, making it a reliable intermediate treatment
option between conservative management and more
invasive surgical procedures. Based on the clinical and
statistical findings of this study, arthrocentesis can be
recommended as an effective therapeutic approach for
managing temporomandibular  joint  dysfunction,
particularly in cases associated with internal derangement
and restricted mandibular movement.

Limitations and Future Recommendations: Despite the
favorable clinical outcomes observed in the present study,
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