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Introduction

Arthrocentesis of the temporomandibular joint (TMJ) is a 

widely accepted procedure for joint lysis and lavage. The 

traditional double-puncture arthrocentesis (DPA) technique, 

first described by Nitzan [1], involves irrigating the upper 

joint compartment using two needles at separate insertion 

points [2]. Since its introduction, this procedure has become 

widely popular among clinicians due to its predictable and 

positive patient outcomes [3].

While DPA enables high-volume irrigation to clear 

inÀammatory cytokines and metabolic detritus, positioning 
two needles can be challenging due to condylar movements 

and anatomic variability [2], potentially increasing the risk 
of complications. These limitations led to the development 

of single-puncture arthrocentesis (SPA) techniques [4].

The single-needle technique, first described by Guarda-
Nardini et al. [4], has proven advantageous by simplifying 
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Abstract

Background  Temporomandibular joint (TMJ) arthrocentesis is an e൵ective procedure for lysis and lavage of the joint, typi-
cally performed using either double-puncture (DPA) or single-puncture arthrocentesis (SPA) techniques. The SPA technique 

described by Guarda-Nardini et al. has become one of the most studied and widely used approaches due to its procedural 
simplicity and reduced trauma.

Objective  To describe an adaptation of the single-puncture arthrocentesis technique that enhances circuit stability and 

enables integrated synovial Àuid sampling by relying on intra-articular pressure generation.
Technique  This adaptation uses intra-articular pressure-driven Àuid dynamics to maintain consistent lavage with minimal 
needle repositioning and reduced patient involvement. A straightforward push-and-pull protocol enables macroscopic anal-

ysis and semi-qualitative biomarker detection (presence/absence). The technique retains the original benefits of reduced 
trauma, lower anesthesia requirements, and procedural e൶ciency while adding diagnostic potential.
Conclusion  This adaptation enhances single-puncture TMJ arthrocentesis by enabling synovial Àuid sampling while main-

taining procedural advantages. Further validation is recommended to assess e൶cacy across di൵erent anatomical variants and 
clinical conditions.
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the procedure, reducing anesthetic requirements and proce-

dural time, and improving patient tolerability [4–6]. In this 

SPA technique [5–8], the Àuid inÀow is typically performed 
with the patient’s mouth open to facilitate joint space expan-

sion, while outÀow occurs when the patient closes their 
mouth, ejecting lavage solution through the same needle.

However, maintaining circuit stability during condylar 

motion remains challenging for thorough joint lavage. The 

proposed adaptation relies on intra-articular pressure gen-

erated by injection, minimizing needle repositioning and 
ensuring stable inÀow/outÀow for lavage. This technique 
also enables synovial Àuid (SF) sampling using a method 
similar to the push-and-pull principle described by Alster-

gren et al. [9], facilitating semi-qualitative assessments of 

dilution.

Technique Description

1.	 Preparation: Disinfect the skin with 70% ethanol or 
5% chlorhexidine. Administer local anesthesia, includ-

ing an auriculotemporal nerve block and subcutaneous 
anesthesia at the puncture site.

2.	 Landmarks and Needle Insertion: Using the same land-

marks as Guarda-Nardini’s technique [4], identify the 

puncture site 10 mm from the middle of the tragus 

and 2 mm below the canthotragal line. Insert a single 

21-gauge x 1½” needle at a 30°-45° angle into the upper 

joint compartment in a superior-medial-anterior direc-

tion towards the superior joint space, achieving osseous 

contact with the posterior slope of the articular emi-

nence or medial wall of the glenoid fossa in open-mouth 

position (Fig. 1). Correct positioning can be confirmed 
by osseous contact, a vacuum sound, or observing ejec-

tion of anesthesia or a droplet of synovial Àuid through 
the needle hub.

 3.	 Initial InÀow and Synovial Fluid Sampling: Attach a 
3 mL Luer slip syringe with sterile saline and inject 

approximately 1–2 mL under slight positive pressure. 

Correct insertion can be confirmed by the plunger’s 
pumping e൵ect as described by Murakami et al. [10]. 

Perform initial pumping to generate turbulence and mix 

Àuid.
 	 If SF sampling is warranted (e.g., for semi-qualitative 

analysis), employ the push-and-pull technique (3–5 

cycles of ~ 0.5 mL) with the same syringe to collect 

0.5-1 mL of synovial Àuid-saline mixture. Transfer to 
a sterile, labeled 1.5 mL microcentrifuge tube and note 

the macroscopic appearance (e.g., cloudiness/color indi-
cating inÀammation) (Fig. 2). Within 1 h, transfer the 

sample to the lab for centrifugation at 1000–3000 rpm 

for 5–10  min at 4  °C, according to manufacturer’s 

instructions, to clarify the supernatant. Aliquot and 

store at − 80 °C to preserve biomarkers for downstream 
immunoassay analysis (e.g., ELISA or multiplex bead-

based assays for cytokines such as IL-1β, IL-6, TNF-α; 
chemokines such as RANTES/CCL5, MCP-1; growth 
factors such as VEGF; or degenerative markers such as 
aggrecanases and matrix metalloproteinases, potentially 

enabling endotyping of TMJ disease).

4.	 Lavage Technique: Switch to a 5–10 mL Luer slip 

syringe with sterile saline. Inject under slight positive 

pressure to create intra-articular pressure, breaking 
adhesions and expanding the joint space. Remove the 
syringe to allow passive ejection due to increased intra-

capsular pressure and capsular tissue distension. Repeat 
cycles until su൶cient irrigation is achieved (ideally 40 
mL total, as in Guarda-Nardini et al. [4]), or until e൷u-

ent is clear. (Fig. 3 and Video 1). Excess Àuid can be 
expelled by instructing the patient to close their mouth 

if needed.

  5.	 Post-Lavage Medication: Administer intra-articular 

medication if required (e.g., hyaluronic acid, corticoste-

roids, or orthobiologics depending on Wilkes staging or 
degenerative/inÀammatory TMJ status).

 

Discussion

This single-puncture arthrocentesis technique builds on the 

original method by Guarda-Nardini et al. [4] by empha-

sizing intra-articular pressure for circuit stability dur-
ing lavage and integrated SF sampling. The adapted SPA 

technique retains the advantages of the original method 

[5, 6, 8], including procedural simplicity, reduced trauma, 

lower anesthetic requirements, enhanced retention of 
Fig. 1  Landmarks for needle placement in the upper TMJ joint com-

partment. Puncture site: 10 mm from tragus, 2 mm below canthotragal 

line
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intra-articular medication, and maintenance of adequate 

intra-articular pressure to facilitate e൵ective lavage and 
adhesion breakage. By minimizing condylar movements 
and relying on intra-articular pressure, the technique reduces 

the need for needle repositioning and simplifies procedural 
complexity while ensuring a consistent lavage performance. 

Although capsular distention during lavage may cause tran-

sient discomfort and reversible malocclusion, these e൵ects 
are typically managed through patient reassurance, short-

term analgesics, and post-procedure care (see comparison 

between both techniques, Table 1).

Unlike Guarda-Nardini’s original technique [4], which 

primarily relies on mouth closure for Àuid ejection, our 
adaptation prioritizes passive pressure release from capsu-

lar distention, enabling consistent lavage with less patient 

involvement. Additionally, this adaptation facilitates syno-

vial Àuid sampling, which may improve clinical research 
and diagnostic capabilities, particularly in identifying 

potential endotypes in di൵erent intra-articular patholo-

gies. This straightforward push-and-pull method builds 

on Alstergren et al. [9] but is streamlined for clinical use 

Table 1  Comparison of original and adapted SPA techniques

Aspect Original SPA (Guarda-
Nardini 2008) [4]

Adapted SPA (this 

note)

Puncture Sites Single needle Single needle

Ejection Mechanism Primarily throughout 

mouth closure

Passive pressure 

release + optional 

closure

Circuit Stability Condylar 

motion-dependent

Pressure-enhanced, 

motion-minimized
SF Sampling Not integrated Push-pull 

semi-qualitative

Trauma/Anesthesia Reduced vs. DPA Similar or further 

reduced

Lavage Volume ~ 40 mL (10 

repetitions)

~ 40 mL (up to 300 

mL if needed)

Indications TMJ lavage, lysis 

fibrous adhesions, 
improve joint mobility, 

reduce pain

Similar + diag-

nostic (e.g., TMJ 

disease endotyping 

via immunoassays)

Fig. 3  Lavage technique showing saline ejection after positive intra-

articular pressure, e൵ectively expanding the joint space and perform-

ing lavage

 

Fig. 2  Step-by-step illustration of the adapted single-puncture arthro-

centesis technique, focusing on needle insertion, initial inÀow with 
push-and-pull synovial Àuid (SF) sampling, and sample handling. 
Panels demonstrate procedural stability and SF collection for semi-

qualitative analysis. A Needle insertion into the upper joint compart-
ment using landmarks (10 mm from tragus, 2 mm below canthotragal 
line) in open-mouth position. B After achieving repeated pumping in 

the superior joint space, initiate push-and-pull cycles (0.5-1 mL per 

cycle); this panel illustrates the pushing phase. C Illustration of the 

pulling phase to collect the synovial Àuid-saline mixture sample. D 3 

mL syringe after push-and-pull cycles, showing the collected SF sam-

ple. E Transfer of the SF sample to a sterile 1.5 mL microcentrifuge 

tube. F Macroscopic di൵erence between saline (clear) and SF sample 
(cloudy/amber, indicating potential inÀammation or cellular content)
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without mandatory dilution correction, allowing detection 

of disease biomarkers which can further potentiate the value 
of this technique for diagnostic or research purposes.

While the technique o൵ers promising advantages, its reli-
ance on intra-articular pressure and capsular distention may 

limit its applicability in patients with advanced joint dam-

age or distended capsular spaces. In our experience with 

over 100 patients, the technique achieves a 95% success 
rate, with circuit loss or inability to perform occurring in 

approximately 5% of cases, often due to anatomic variabil-
ity. Such conditions, particularly in cases involving severe 

osteoarthritis or fibrotic capsular changes, could reduce its 
therapeutic e൵ectiveness. Future studies should prioritize 
identifying clinical conditions where this technique is most 

advantageous and explore its adaptability to varying joint 

morphologies.

Conclusion

This technical note introduces an adaptation of the SPA 

technique proposed by Guarda-Nardini et al. [4]. The adap-

tation maintains the clinical outcomes and advantages of 

the original technique while improving circuit stability and 

allowing synovial sampling, opening avenues for clinical 

endotyping and research.

Further studies are needed to validate the e൶cacy of this 
modified approach compared to the original SPA technique, 
particularly its e൵ectiveness across di൵erent anatomical 
variants and clinical conditions, as well as its overall role in 

TMJ management.
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