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RESEARCH ARTICLE

Temporomandibular joint arthrocentesis complications: A rare arteriovenous 
fistula
Matteo Val DDSa, Ragazzo Mirko MDb, Anna Colonna DDSa, Matteo Pollis DDSa, Ovidiu Ionut Saracutu DDSa, 
Daniele Manfredini DDS, MSc, PhD, Dr Ortho, DABOPa and Luca Guarda-Nardini MD, DDSb

aSchool of Dentistry, Department of Medical Biotechnology, University of Siena, Siena, Italy; bUnit of Oral and Maxillofacial Surgery, 
Ca’Foncello Hospital, Treviso, Italy

ABSTRACT
Background: Temporomandibular joint (TMJ) arthrocentesis is a minimally invasive procedure for 
internal derangements and degenerative conditions. Although generally safe, rare but serious 
complications can occur, requiring clinical vigilance.
Case: A 37-year-old male with bilateral TMJ osteoarthritis presented with severe pain (VAS 8/10), 
restricted opening (34 mm), and MRI-confirmed bilateral anterior disc displacement without reduc
tion and effusion. After unsuccessful conservative therapy, he underwent three single-needle 
arthrocentesis sessions with intra-articular hyaluronic acid. Post-treatment, he developed a pulsa
tile preauricular swelling and tinnitus. Imaging identified an arteriovenous fistula between the 
superficial temporal artery and external jugular vein. Endovascular repair was unfeasible, so 
surgical ligation, discectomy, and arthroplasty with amniotic membrane interposition were per
formed, achieving full recovery and improved mouth opening (45 mm at 6 months).
Conclusion: This rare vascular complication highlights the need for early recognition of atypical 
postoperative signs. Prompt imaging and a multidisciplinary approach ensure safe management 
and favorable outcomes.
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1. Introduction

Temporomandibular disorders (TMDs) encompass 
a wide range of conditions affecting the temporoman
dibular joint (TMJ), masticatory muscles, and associated 
structures [1]. Epidemiological studies indicate that 
TMDs affect approximately 5% to 12% of the popula
tion, with a higher prevalence in women and individuals 
aged 20 to 40 years [2–4].

The etiology of TMD is known to be multifactorial, and 
is explained at best by the biopsychosocial model, which 
poses the accent on the complex interplay between biolo
gical, psychological and psychosocial factors that explain 
the onset of pain in TMD patients. Specific anatomical 
features [5], certain psychological traits [6–8], and patients’ 
susceptibility to pain [9,10] are the main factors to analyze 
when assessing temporomandibular disorders.

Common clinical findings include jaw pain, limited 
mandibular movement, joint sounds, and functional 
impairment [11,12], along with high levels of psycholo
gical impairment [13,14] that is commonly assessed 
through the psychometric scales of the DC/TMD Axis 
II [15].

Given the complex clinical scenario, the management 
of TMD involves a multidisciplinary approach [1], with 

different lines of treatment. Multiple brief cognitive 
behavioral therapy sessions delivered in person [16] or 
through telehealth [17] have been found to reduce 
patients’ pain intensity, in combination with physical 
therapy [18,19]. Additionally, anti-inflammatory drugs 
have been found to be efficacious in reducing pain due 
to the antiphlogistic effects [20]. In this regard, TMJ 
arthrocentesis, a minimally invasive procedure involving 
the lavage of the upper joint space, has also been found 
effective in reducing inflammation and improving jaw 
function [21]. Specific indications for arthrocentesis 
include disc displacement with/without reduction 
[22,23], closed lock, and degenerative joint diseases [24] 
unresponsive to non-surgical treatments [25–27].

Different variations of the original technique pro
posed by Nitzan et al. [21] have been proposed through
out the years, along with the single-needle 
arthrocentesis technique, introduced and described for 
the first time by Guarda-Nardini et al. in 2008 [28]. The 
single-needle technique involves the insertion of a single 
cannula into the superior joint space, allowing for joint 
lavage and the administration of therapeutic agents such 
as hyaluronic acid. This technique has demonstrated 
long-term efficacy in managing TMJ degenerative joint 
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disease. The longest prospective study on the single- 
needle technique [29] has shown a significant improve
ment in pain and jaw function over a 10- to 22-year 
follow-up period.

While arthrocentesis is recognized as a minimally 
invasive and generally safe procedure, it is not free 
from risks. The most frequently reported postoperative 
sequelae include transient swelling, hematoma, tempor
ary facial nerve paresis, open bite, and vertigo, which 
usually resolve spontaneously [30–32]. However, more 
severe complications, though rare, may also occur, 
underlining the importance of careful case selection, 
precise technique, and the ability to promptly manage 
adverse events in clinical practice. As highlighted by 
Vaira et al. [33] in their comprehensive review of com
plications after TMJ arthrocentesis, awareness of these 
potential events is crucial to ensure patient safety and 
appropriate decision-making regarding surgical indica
tions. In this context, it is essential to emphasize that 
minimally invasive and surgical interventions should be 
performed only when clinically and radiologically justi
fied [25] and always with due consideration of the risk – 
benefit balance.

The aim of the present study is to present a case of 
a unique complication, caused by the formation of an 
arteriovenous fistula between the superficial temporal 
artery and the external jugular vein, following the single 
needle approach to perform TMJ arthrocentesis. The 
paper describes all the diagnostic and treatment phases, 
focusing on the surgical management of the arteriove
nous fistula.

For the present paper, the authors have adhered to 
the CARE guidelines for case reports [34,35].

2. Case report

2.1. Patient information

A 37-year-old male came to the attention of the Unit of 
Oral and Maxillofacial Surgery, Ca’Foncello Hospital, 
Treviso, Italy. The patient’s chief complaint was the 
presence of bilateral TMJ pain, which was more pro
nounced on the left side. His medical, family, and psy
chosocial history was unremarkable, with no 
particularly relevant information to this report. The 
patient had no known allergies or systemic conditions, 
and no history of past interventions.

2.2. Clinical findings

The clinical examination was performed by one exam
iner (M.V.) that assessed the presence of:

● Pain during mastication of 8/10 intensity on the 
visual analogue scale (VAS);

● Pain at rest (VAS 5/10) localized to the left TMJ;
● Palpable crepitus over the left TMJ;
● Tenderness upon palpation of the zygomatic 

attachment of the left masseter and at the level of 
the anterior temporalis muscles;

● Limited maximum interincisal distance (MID) of 
34 mm;

● Presence of bilateral linea alba on the buccal 
mucosa and lingual scalloping;

2.3. Diagnostic assessment

Given that the presence of the linea alba on the buccal 
mucosa was suggested to be an important sign of a high 
frequency of bruxism [36,37], it was decided to monitor 
awake bruxism using a smartphone application 
(BruxApp, World Medical Applications Srl, Italy) 
[12,38].

The clinical scenario was compatible with the diag
nosis of Myofascial pain (ICD-9 729.1) and

Arthralgia (ICD-9 524.62) based on DC/TMD classi
fication [39] due to excessive overload of the TMJ and 
associated structures [1]. It was decided to prescribe 
a magnetic resonance imaging (MRI) to better assess 
the severity of the condition. The MRI revealed the 
presence of bilateral osteoarthritic changes of the man
dibular condyles, with anterior disc displacement with
out reduction with limited opening (ICD-9 524.63) [39] 
and effusion in the left TMJ [40] (Figure 1).

2.4. Therapeutic intervention

The treatment started with a 30-minute session of cog
nitive behavioral therapy, aimed at explaining to the 
patient the etiology of TMD and the importance of 
resting the masticatory muscles to reduce the intensity 
of the symptoms. In particular, the patient was intro
duced to the concept of bruxism and to the different 
forms of masticatory muscle activities [41] that can 
induce an overload of the TMJ, underlining the deleter
ious impact of mandible bracing and teeth clenching 
[42]. Generic advice aimed at improving sleep schedule 
[43] and reducing anxiety was also provided [44].

Given the high intensity of pain reported during 
mastication, two weeks of pharmacological anti- 
inflammatory regimen were prescribed:

● Prednisone 25 mg daily for 5 days, followed by 
12.5 mg daily for another 5 days.
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● Ibuprofen 600 mg as needed, up to every 8 hours 
with food.

● Thiocolchicoside 4 mg; twice daily for 10 days.

Following this regimen, the patient reported minimal 
symptom relief at the control appointment at two 
weeks. Thus, it was decided to perform three sessions 
arthrocentesis of the left TMJ at two weeks interval, 
using the single-needle technique [24,45,46] as 
follow:

Arthrocentesis of the temporomandibular joint 
begins with patient positioning in a semi-supine posture 
with the head turned contralaterally. The skin is marked 
along the Holmlund-Hellsing line to identify the poster
ior entry point, typically 10 mm anterior and 2 mm 
inferior to the tragus. After disinfecting and draping 
the area, local anesthesia is administered subcuta
neously and intra-articularly. A single 16-gauge needle 
is inserted into the superior joint space, with correct 
positioning confirmed by smooth injection and patient 
feedback. Pulsed lavage with 3 lavage of 20 mL of sterile 

saline is then performed through the same needle, often 
accompanied by gentle mandibular mobilization. 
Following lavage, 1 mL of high molecular weight hya
luronic acid is injected to enhance joint lubrication. The 
needle is removed, hemostasis is achieved with gentle 
pressure, and a sterile dressing is applied. Postoperative 
care includes cold compresses, a soft diet for 1–2 days, 
and ibuprofen if needed. No sutures are required, and 
the procedure is completed under local anesthesia in an 
outpatient setting.

3. Follow-up and outcome

After three sessions of arthrocentesis (one every 2  
weeks), the patient experienced a slight improvement 
in symptoms (chewing pain VAS 7/10, rest pain VAS 4/ 
10) and increased MID to 37 mm. Nevertheless, at the 
control appointment (2 months after last arthrocent
esis), it was noticed that the patient developed 
a pulsatile swelling in the left preauricular area, accom
panied by tinnitus.

Figure 1. A: Proton density-weighted sagittal image of the left temporomandibular joint in the closed-mouth position, demonstrating 
anterior disc displacement, condylar flattening with osseous changes, and a small amount of effusion in the superior joint compartment. B: 
Corresponding sagittal view in the open-mouth position, showing persistent anterior disc displacement. C: Axial T2-weighted image 
revealing joint effusion on the left side. D: Coronal view further highlights osseous changes of the left condyle and associated joint effusion. 
Legend: R = Right, L = Left. 
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The computed tomography (CT) (Figure 2) angio
graphy (Figure 3) and conventional angiography 
revealed an arteriovenous fistula (AVF) between the 
superficial temporal artery and the external jugular 
vein, with multiple vascular connections that preclude 
endovascular intervention. The vascular malformation 
was categorised as Type IIIa according to the Yakes 
Classification [47], which indicates multiple inflow 
arterioles shunting into an aneurysmal vein with 
a single outflow vein.

The patient was informed of the necessity to undergo 
surgical intervention, both to address the arteriovenous 
fistula and to remove the degenerated articular disc, 
thereby aiming to restore proper mandibular function. 
Common side effects were thoroughly detailed to him, 
including postoperative pain and swelling, limited 
mouth opening (trismus), hematoma, and temporary 
facial nerve weakness. The patient has elected to pro
ceed with surgical treatment.

The surgical management was performed by three 
operators (M.V. L.GN., M.R.) (Figure 4a-f). The patient 
was positioned in supine under general anesthesia with 
oronasal intubation. A preauricular incision (modified Al- 
Kayat – Bramley approach) was marked, extending slightly 
superiorly toward the temporal region to improve expo
sure of the superficial temporal artery (STA) and the 
external jugular vein (EJV). Sharp and blunt dissection 
was performed through the subcutaneous tissue, preser
ving the facial nerve branches (particularly the temporal 
and zygomatic branches) under magnification. The arter
iovenous fistula was identified superficial to the TMJ cap
sule, between the superficial temporal artery and 
a tributary of the external jugular vein. Careful blunt dis
section exposed the afferent STA branch and the efferent 

venous outflow, showing abnormal high-flow communi
cation with turbulent flow (confirmed intraoperatively). 
Temporary vascular clamps were applied proximally and 
distally to the arterial and venous branches to control 
bleeding. The fistulous communication was ligated and 
transected using non-absorbable sutures (5–0 prolene). 
Both the STA and EJV branches were ligated and resected 
if non-essential for vascular supply or venous drainage. 
Hemostasis was carefully verified, and the vascular field 
was inspected to ensure no residual shunting. The TMJ 
capsule was incised vertically and the upper joint compart
ment exposed. A complete meniscectomy was performed, 
removing the non-functional disc. Arthroplasty included 
smoothing of articular surfaces and limited condylar con
touring to improve joint congruence. A sterile, cryopre
served human amniotic membrane [48,49] was placed in 
the joint space as an interpositional graft, in the attempt to 
reduce fibrosis, promote regenerative healing and improve 
joint lubrication. The membrane was positioned without 
fixation, relying on anatomical containment. The TMJ 
capsule and fascia were sutured with absorbable sutures. 
The subcutaneous tissue and skin were closed in layers 
with resorbable and non-resorbable sutures, respectively. 
The procedure was completed without complications.

Postoperative care included Antibiotic prophylaxis 
(Antibiotic prophylaxis (Amoxicillin with clavulanic 
acid 875 + 125 mg, one tablet every 8 hours for 7 days., 
Anti-inflammatory medication (Ibuprofen 600 mg as 
needed, up to every 8 hours with food), Cold compres
sion and functional rehabilitation after 1- 2 days

At the 6-month follow-up, the patient reported com
plete resolution of pain and tinnitus, with a MID of 
45 mm and no signs of facial nerve impairment.

Figure 2. Pre-operative angio-TC scan, a is a sagittal view of the left TMJ showing an abnormal shunting between the temporalis artery and 
the giugular external vein, while B is a coronal view of the same aspect. Legend: R = Right, L = Left, Post = Posterior, Ant = Anterior 
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Informed consent was obtained from the patient for all 
surgical procedures described in this report. This study was 
conducted in accordance with the Declaration of Helsinki 
and approved by the Institutional Review Board of 
Ca’Foncello Hospital with protocol code 581/CE Marca.

4. Discussion

Arthrocentesis of the temporomandibular joint (TMJ) is 
generally regarded as a safe and effective procedure for 
the management of internal derangements and degen
erative joint disease, especially in patients who do not 
respond to conservative therapies [50]. Over the past 
two decades, its adoption has grown substantially due to 
its minimally invasive nature, short procedural time, 
and rapid recovery [26]. Most patients experience 
a reduction in pain and an improvement in mandibular 
mobility [27], particularly when arthrocentesis is 

combined with intra-articular injections of agents such 
as hyaluronic acid [26], PRP/PRF [51,52].

Despite its favorable safety profile, arthrocentesis is 
not entirely without risks. Most reported complications 
are transient and benign, including temporary facial 
nerve paresis due to local anesthetic diffusion, mild 
edema of the periarticular region, ipsilateral open bite, 
and occasionally hematoma or vertigo [30]. These typi
cally resolve without intervention and are considered 
part of the expected risk spectrum of the procedure [31].

Nevertheless, in more rare cases, the patients can 
develop complications that requires additional interven
tions. In the present case report, the patient developed 
an arteriovenous fistula (AVF) between the superficial 
temporal artery and the external jugular vein – an 
exceedingly rare complication of TMJ arthrocentesis. 
To date, only isolated reports exist in the literature, 
such as the case described by Fanti et al. [53], under
scoring the importance of raising awareness about this 

Figure 3. A: Coronal projection from digital subtraction angiography demonstrating an arteriovenous fistula between the superficial 
temporal artery and the external jugular vein on the left side. B: Corresponding sagittal angiographic view confirming the vascular 
connection and abnormal shunting pattern. C: Clinical presentation showing a pulsatile mass located anterior to the left ear, marked 
with an “X” on the skin to identify the area of vascular anomaly. Legend: R = Right, L = Left, Post = Posterior, Ant = Anterior 
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potentially underestimated risk. Because AVFs may pre
sent with variable symptoms and follow different clin
ical courses, their true incidence could be higher than 
reported, as some patients may remain undiagnosed or 
be managed outside the TMJ specialty field.

The clinical manifestation was a pulsatile swelling in 
the preauricular region associated with tinnitus, which 
appeared shortly after completing a series of five arthro
centesis sessions. Vascular imaging with CT angiogra
phy and conventional arteriography confirmed the 
diagnosis, revealing a complex web of vascular connec
tions that precluded endovascular closure. If left 
untreated, AVFs may evolve over time, leading to local 
symptoms (swelling, bruit, tinnitus, pain), regional con
sequences (progressive soft tissue damage, cosmetic 
deformity, risk of hemorrhage), and, in prolonged or 
severe cases, systemic cardiovascular effects such as 
high-output cardiac failure [54]. Importantly, not all 
AVFs require immediate surgery: some may be 

managed conservatively or via endovascular 
approaches, with treatment decisions guided by the 
surgeon’s expertise, lesion characteristics, and symptom 
progression [54].

In our case, The AVF likely resulted from iatrogenic 
injury to a vascular structure during the needle insertion or 
lavage process. The anatomical proximity of the TMJ to 
major superficial vascular structures such as the superficial 
temporal artery and the retromandibular vein highlights 
the importance of careful technique and precise anatomi
cal knowledge during the procedure. While rare, such 
events emphasize the need for clinicians to remain vigilant 
for atypical symptoms post-intervention, such as pulsatile 
masses or auditory disturbances.

The patient ultimately underwent surgical correc
tion via an inverted “L” preauricular approach. The 
procedure included ligation of the AVF, discectomy, 
and joint remodeling with interposition of an 
amniotic membrane – a technique shown to reduce 

Figure 4. Intraoperative sequence demonstrating the surgical approach for closure of the arteriovenous fistula between the superficial 
temporal artery and the external jugular vein. A: Preauricular marking indicating the planned incision for surgical access to the fistula. 
B: Initial dissection through the subcutaneous tissue to expose the vascular structures. C: Careful identification and isolation of the 
fistulous communication between the superficial temporal artery and the external jugular vein. D: Progressive exposure of the vascular 
structures with retraction and meticulous dissection. E: ligation of the fistulous tract with preservation of adjacent neurovascular 
structures. F: Final step showing closure of the arteriovenous communication and confirmation of hemostasis prior to layered wound 
closure.
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fibrosis and support joint healing [49,55]. The deci
sion to perform simultaneous TMJ surgery [56] was 
guided by persistent articular symptoms and the 
intraoperative opportunity to directly address the 
joint degeneration noted on imaging. The surgical 
outcome was excellent: the patient experienced com
plete resolution of both the vascular complication 
and TMJ-related pain, with restored mandibular 
function and a maximum interincisal opening of 
45 mm at six months.

Although extremely rare in TMJ interventions, arter
iovenous fistulas have been reported in other maxillofa
cial [57,58] and neurosurgical [59] contexts, typically as 
consequences of inadvertent vascular injury. To mini
mize the risk of such complications, several preventive 
measures should be considered:

● Protocol planning prior to arthrocentesis, includ
ing detailed review of medical history and preo
perative laboratory evaluation (PT, aPTT, platelet 
count), especially in patients with suspected 
coagulopathies.

● Use of ultrasound-guided needle placement, 
a standard increasingly adopted in anesthesiology, 
which may improve localization and reduce the 
risk of vascular penetration.

● Appropriate surgical environment, ensuring that 
clinicians have immediate access to vascular ima
ging and surgical backup if complications arise.

● Embedding patient-centered communication, 
explaining possible risks and unusual warning 
symptoms to foster timely reporting.

Follow-up should not be limited to the evaluation of 
joint pain and mobility. Clinicians should be vigilant 
for “unusual symptoms” that may signal vascular 
injury, including pulsatile tinnitus, new-onset bruit, 
preauricular or cervical swelling, persistent local 
pain, or audible vascular sounds. Early recognition 
of these manifestations allows prompt referral for 
vascular imaging and intervention, minimizing long- 
term morbidity.

Managing complications with clear communication 
is essential. In the present case, the patient valued the 
transparent explanation of the condition and the ratio
nale for surgical intervention, which strengthened trust 
and confidence in the surgical team. Ultimately, this 
underscores that while TMJ arthrocentesis remains 
a safe and effective minimally invasive procedure, rare 
complications such as AVFs require both clinical pre
paredness and a multidisciplinary approach for optimal 
management.

5. Conclusion

Although arthrocentesis remains a cornerstone in the 
minimally invasive treatment of TMJ disorders, this case 
illustrates the rare possibility of significant vascular 
complications. It underscores the need for thorough 
clinical assessment and imaging in cases of unusual 
postoperative symptoms and supports the value of 
a multidisciplinary approach when managing such com
plex scenarios. The successful resolution of both the 
fistula and the underlying joint pathology in this case 
further demonstrates that, when necessary, surgical 
intervention can be a definitive and curative solution.
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