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Abstract. Septic arthritis of the temporomandibular joint 
(SATMJ) is a rare entity that has only been reported a few 
dozen times worldwide. However, SATMJ is an acute infec-
tious disease and associated with a high risk for misdiagnosis, 
which results in severe complications for patients. The present 
study reported a case of an 83-year-old female patient with 
severe pyogenic orofacial infections caused by right-side 
SATMJ, which was not cured by abscess incision drainage 
and anti-microbial treatment. Finally, the clinical signs were 
resolved by condylectomy and debridement of the erosive 
septic TMJ, after which the function of the TMJ was completely 
restored. In conclusion, a timely and correct diagnosis with 
early treatment is critical to preventing acute complications 
and late sequelae of SATMJ. In addition, literature associated 
with this topic was reviewed and discussed.

Introduction

Septic arthritis of the temporomandibular joint (SATMJ) is a 
rarely reported disease characterized by pain, fever, swelling 
and even loss of TMJ function. In the past decades, only a 
few dozen cases of SATMJ have been reported; however, 
an increasing number of cases of SATMJ in children and 
adults have been reported in recent years (1-4). The disease 
predominantly occurs in male adults, the mortality rate of 
SATMJ is as high as 12%, and up to 75% of survivors develop 
significant functional disability in the involved joints (5). The 
etiologies of SATMJ include general and local predisposing 
factors. Certain systemic and autoimmune diseases may cause 
septic arthritis, such as rheumatoid arthritis, diabetes, systemic 
lupus erythematous and hypogammaglobulinemia (6-8). On 
the other hand, direct extension of head and neck infection, 

local trauma and burn wounds affecting the TMJ obviously 
increase the morbidity of SATMJ (9-12). Studies have reported 
that iatrogenic causes, such as third molar abstraction and 
distraction osteogenesis, also lead to SATMJ (13,14). On a 
microbiological level, the pathogenesis of SATMJ involves 
hematogenous dissemination of causative microorganisms 
or direct extension of a contiguous infection (15), and 
the infection was often caused by bacteria including 
Staphylococcus aureus, Neisseria gonorrhea, Streptococcus 
and Aspergillus flavus (6,16-19). Although no criteria have 
been established on the diagnosis and no consensus has 
been reached on the management of SATMJ, most studies 
employed aspiration and analysis of TMJ fluid, blood 
chemistry, imaging and clinical examination are for its 
diagnosis and treatment. Failure to promptly treat SATMJ 
may result in irreversible damage of the TMJ structure, 
leading to long-term complications that result in impaired joint 
mobility and function, including bone deformity, fibrosis and 
ankyloses (15,17,20,21).

The present study reported a case of acute and severe 
SATMJ with pyogenic orofacial infections, which was not 
improved after abscess incision drainage and antibiotic treat-
ment. Finally, the clinical signs were resolved by condylectomy 
and debridement of the erosive septic TMJ, which completely 
restored the function of the TMJ. A review of the literature 
associated with this topic was also performed.

Case presentation

History. A non-immunocompromised 83-year-old woman 
presented at the Department of Stomatology of the First 
Affiliated Hospital of Dalian Medical University (Dalian, 
China) on October 14th 2014, with a chief complaint of pain 
and swelling in the right buccal, temporal, parapharyngeal and 
pre-auricular regions for twenty days, including increasing 
difficulty opening her mouth. She had smoked for 60 years 
and was still smoking on admission, but was otherwise 
generally healthy. The patient reported that she initially had 
a pustule with a slight swelling in the skin of the inside of 
the right cheek; she then sought medical attention and was 
treated with antibiotics at another hospital. However, ten days 
later, the swelling subsequently aggravated and radiated to the 
right temporal and pre-auricular region, alongside which she 
presented with progressing dysphagia. Prior to the onset of the 
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disease, the patient did not feel any spontaneous pain in the 
tooth or residual roots.

Clinical examination. The physical examination revealed a 
severe, ill‑defined swelling with tenderness in the right‑side 
orofacial region, mainly centering over the right buccal, 
pre-auricular and temporal regions, which was only mildly 
warm and erythematous, and which limited the patient's ability 
to open her mouth to 10-15 mm (Fig. 1). A fistula with pyorrhea 
was observed in the right cheek. Upon opening of the mouth, 
a tumescent palatoglossal arch was also found. Pitting edema 
were distributed over the patient's bilateral lower legs. The 
patient's vital signs were as follows: Body temperature, 37.1˚C; 
heart rate, 88 beats per minute; blood pressure, 140/80 mmHg; 
and oxygen saturation, 98% in room air. A blood culture was 
obtained. Hematological values were as follows: White blood 
cell count, 7,370/µl; neutrophils, 5,520/µl; hemoglobin, 98 g/dl; 
platelet count, 399,000/µl; albumin, 31.5 g/l; globulin, 37.9 g/l; 
and a reverse albumin/globulin ratio. All other laboratory values 
were within normal limits. In order to confirm the diagnosis, 
further investigation was pursued. Computed tomography 
(CT) scans of the craniofacial region revealed a destructive 
soft tissue mass, involving the articular eminence and condylar 
head. In addition, abscesses were seen in the right buccal and 
temporal spaces as well as parapharyngeal spaces (Fig. 2). The 
CT scans and a panoramic radiograph showed that the condylar 
head was diffusely radiolucent in the middle (Figs. 2-4).

Treatment. Based on the patient's history as well as the clinical 
and radiographic examination, a presumptive diagnosis of 
pyogenic orofacial infections was made. Thus, the patient was 
admitted to the hospital and adequate drainage of the abscess 
was performed under local anesthesia via two incisions at 
buccal (by enlarging the fistula) and temporal regions. During 
the surgery, ~50 milliliters of purulent material was withdrawn 
from the abscess and sent for culture and antibiotic sensitivity 
testing, and another 5 milliliters of pus was aspirated from 
the glossopharyngeal space with a long needle (Fig. 1B 
and C). The patient reported immediate improvement of her 
symptoms. After evacuation of pus, repeated irrigation with 
saline was performed each day through the percutaneous 
catheters and empirical intravenous antibiotic therapy was 
commenced (cefazolin sodium, 2 g/12 h; metronidazole, 
0.5 g/day). Analgesics were also given to reduce the patient's 
pain. To correct hypoproteinemia, the patient was treated with 
intravenous human serum albumin and fresh frozen plasma. 
On the 7th day after the abscess incision, purulent material 
culture and antibiotic sensitivity testing showed positivity 
for Escherichia coli, which was sensitive to imipenem and 
meropenem. According to the test results, the patient was 
continually treated with intravenous antibiotics, which was 
switched to imipenem (1 g/12 h). Although the swelling of 
the right facial region decreased and pain was relieved after a 
25-day treatment, pyorrhea did not appear to improve. As the 
symptoms had not resolved, another CT scan was performed, 
which revealed that an abscess remained in the anterior region of 
the right-side TMJ, suggesting that exploration of the joint was 
necessary. After the patient gave her informed consent, a right 
mandibular condylectomy and debridement via a pre-auricular 
approach was performed to excise the lesion of the right-side 

mandibular condyle under general anesthesia. During the 
surgery, a large amount of pus was drained from the abscess 
and a right mandibular condyle with bone erosion was seen 
(Fig. 5). After the condylectomy, a vertical defect was observed 
but not repaired, as the patient was too old to tolerate a bigger 
operative trauma and a longer general anesthesia. The wound 
was lightly packed with an iodoform gauze used as a drainage, 
which was gradually taken out over 1 week, and the wound 
was later closed in layers. The tissue that filled the joint space 
was sent for histopathological examination, which identified 
inflammatory granulation tissue with patchy infiltrates of 
lymphocytes (Fig. 5E and F). Therefore, the final diagnosis was 
right-side SATMJ. At 2 months after condylectomy, a CT scan 
revealed improvement of the abscess around the right-side TMJ 
region (Fig. 2) and after another 2 months, her mouth-opening 
range reached ~35 mm without any right face pain (Fig. 1F). 
After 1 year of post-operative follow-up, neither recurrence 
nor complications were observed. Unfortunately, the superior 
buccal branches of the facial nerve (VII) were unwittingly 
damaged during the course of treatment. While it is difficult 
to state when this nerve damage occurred, it was likely to have 
occurred during the process of abscess incision and draining, 
although pseudo facioplegia or condylectomy may have also 
caused damage. This damage was permanent, the symptoms 
were still present 1 year following treatment and although the 
damage did not affect normal chewing and eating, the patient 
drooled when liquid was gargled.

Discussion

Compared with hips and knees, TMJs are affected by septic 
arthritis much less frequently (6,22,23). Usually, trauma, head 

Figure 1. Clinical manifestations and abscess incision drainage. (A) A 
severe, ill‑defined swelling with tenderness in the right‑side orofacial region, 
mainly centering over the right buccal, pre-auricular and temporal regions. 
(B and C) Adequate drainage of the abscess was performed under local anes-
thesia via two incisions at the buccal and temporal regions. Large amounts of 
purulent material were withdrawn from the abscess and subjected to culture 
and antibiotic sensitivity testing. (D-F): Mouth-opening of the patient at 
different time-points: (D) Prior to condylectomy, (E) at 1 month after condy-
lectomy and (F) at 4 months after condylectomy.
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and neck infection or TMJ arthrosis are the major causes of 
SATMJ, while it may also arise secondary to mastoiditis and 
otitis media (13). It is generally accepted that occurrence of 
SATMJ often occurs due to either local spread or hematogenous 

dissemination from a distant primary infection (5,6,8,15). 
In addition, the TMJ synovium is highly vascular and has 
no limiting basement membrane. Consequently, acute or 
blunt trauma with resulting capsular injury is particularly 
likely to bring the infection into the joint space via these 
two routes (13,24). As mentioned above, in the present case, 
SATMJ appeared to originate from pyogenic orofacial 
infections invading the TMJ. However, treatment by abscess 
incision and drainage as well as intravenous antibiotic therapy 
was not sufficient. It was therefore assumed that the occlusal 
trauma and mechanical stress resulting from edentulous jaws 
of this patient had damnified the aging mandibular condyle, 
which initiated arthritic changes, including destruction and 
necrosis in the TMJ, and created an environment supportive 
of bacterial infection. Subsequently, abscess spreading from 
the joint space to adjacent spaces caused the severely pyogenic 
orofacial infections (25). In other words, the present case 
suggested that SATMJ itself may be an independent bacterial 
disease and a source of infections to peripheral tissues, which 
is distinct from aseptic inflammations similarly caused by 
occlusal trauma, such as osteoarthritis of TMJ.

Misdiagnosis of SATMJ causes delays in its cure as 
well as irreversible complications, which may even be life 
threatening. Therefore, timely and correct diagnosis with 
early treatment is critical to preventing acute complications 
and late sequelae. Despite the lack of unified diagnostic 
criteria for SATMJ, numerous studies have consistently 
described the determination of clinical manifestations, 
imaging findings, joint aspiration and joint fluid analysis and 

Figure 2. Computed tomography scans of the craniofacial region at different time-points (axial and coronal scans). When the patient was admitted to the 
hospital, abscesses were detected in the right buccal and temporal spaces, as well as the parapharyngeal space, and the condylar head was diffusely radiolucent 
in the middle. Between the abscess drainage and the condylectomy, an abscess remained in the anterior region of the right-side TMJ and the condylar head was 
diffusely radiolucent in the middle. After the condylectomy, the abscess gradually disappeared and was replaced with granulation tissues in the joint space. The 
bigger arrows show continuous variable processes of the abscesses and destruction of the right-side TMJ. The smaller arrows show the percutaneous catheters. 
The images in the bottom panel were magnified x1.4 to improve clarity. SAMTJ, septic arthritis of the temporomandibular joint.

Figure 3. Comparison of CT scans (sagittal scans and 3D reconstruction) 
between SATMJ on the right side and normal TMJ on the left side. In the 
sagittal scans, the bigger arrows show that right-side TMJ was diffusely 
radiolucent in the middle, an abscess in the joint space was seen and the 
left-side TMJ was normal. The smaller arrows show the external auditory 
canal. In the 3D reconstruction, the bigger arrows show destruction of the 
right-side TMJ and a normal TMJ on the left side. SAMTJ, septic arthritis of 
the temporomandibular joint; CT, computed tomography.
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laboratory chemical and microbiological tests as diagnostic 
approaches (5,26-29). During the clinical examination, an 
erythematous and a warm swelling in the pre-auricular region, 
which is frequently associated with pain, malocclusion, 
limited maximum mouth opening and mandibular deviation 
were common symptoms of SATMJ, which were required to 
be identified, with differential diagnoses being dental abscess 

or periapical dental abscess, bacterial or viral pharyngitis, 
retropharyngeal abscess, peritonsillar abscess, acute otitis 
media, mastoiditis, parotitis, submandibular sialadenitis and 
lymphadenopathy (17,29,30). In addition, when pre-auricular 
swelling occurs without obvious signs of inflammation, 
SATMJ must be considered after excluding cellulitis of the 
overlying soft tissues, synovial cysts of the TMJ, parotid cysts 

Figure 4. Pre‑ and post‑operative panoramic radiograph findings (upper and lower panel, respectively). The arrow shows that in the pre‑operative radiograph, 
the condylar head was diffusely radiolucent in the middle.

Figure 5. Condylectomy and debridement, specimens affected by SATMJ obtained and histopathologic examination results. (A) Intraoperative image. The 
arrow indicates a melanized condyle of the right-side mandibule. (B) Metamorphic disk of the TMJ. (C) Necrotic and destroyed mandibular condyle and bone 
erosion in SATMJ. (D) Inflammatory granulation tissues around the TMJ region after debridement. (E and F) Histopathologic examination showed inflamma-
tory granulation tissue with patchy infiltrates of lymphocytes, magnification of x200 and x400, respectively. SAMTJ, septic arthritis of the temporomandibular 
joint.
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and tumours, condylar hypertrophy and various neoplastic 
processes arising in the mandibular condyle (31-33). 
Furthermore, SATMJ must also be distinguished from certain 
systematic diseases, which may present with similar clinical 
features, such as rheumatoid arthritis, gout, pseudogout, 
rheumatic fever and trauma (21,25,34-37). Early diagnosis 
may not be easy as not all infected TMJs exhibit signs of 
acute inflammation. Particularly in elderly and immunosup-
pressed patients, the inflammatory response of SATMJ may 
be muted (10). In the present case, the signs of inflammation 
were moderated by fascial attachments surrounding the TMJ 
until the fistula had formed in the right cheek. As SATMJ was 
concealed by the abscess, which increased the difficulty to 
establish the diagnosis, the patient's treatment was delayed. 
In such circumstances, supplementary examinations were 
required to confirm the diagnosis, as available findings were 
not particularly significant.

Once SATMJ is suspected, joint aspiration is recommended 
to confirm it. The aspirated fluid and turbidity are required to 
be grossly examined for color as well as subjected to Gram 
staining, culture and sensitivity analysis (29,38). Owing to 
their relatively high accuracy and the high rate of the occur-
rence of bacteria in the synovial fluid, cultures are considered 
to be a credible method to definitively diagnose SATMJ, but 
not gonococcal arthritis. Fasting synovial glucose estimation 
is another form of evidence of infection, which is decreased to 
less than half the serum value in most bacterial infections and 
increased in gonococcal arthritis (10,29).

Radiological findings, such as panoramic radiographs, 
CT and magnetic resonance imaging (MRI) were able to 
distinguish between intra- and extra-articular causes of 
pre-auricular swelling and to evaluate mandibular osteo-
myelitis and deformity of the TMJ. A plain radiograph may 
reveal small areas of joint damage obscured. A CT or MRI 
scan is highly sensitive to early alterations and is useful to 
demonstrate widening of the articular spaces, bone erosion, 
effusion and abscess formation in the stage of TMJ infec-
tion. It is worth noting that at a time-point at which bone 
abnormalities are radiographically detectable, accumulation 
of inflammatory exudate and pus in the TMJ space may have 
persisted for several weeks, and a CT and MRI scan is there-
fore advantageous in the diagnosis of patients in the chronic 
stage (25,30,39).

Laboratory investigations are also helpful for the diagnosis 
of SATMJ. Increased serum leukocyte and neutrophil counts 
prompt infections; however, they may be normal in patients 
treated with antibiotics. C‑reactive protein, as a non‑specific 
indicator of inflammation, may be elevated in the initial 
stage (5,26). Besides, arthroscopy is advocated as an aid for 
diagnosing SATMJ and a negative technetium 99 scan of the 
joint can rule out the diagnosis of arthritis (10,27).

At present, no clear consensus on the management of 
SATMJ has been reached, and thus, different methods have 
been proposed for joint drainage and decompression in various 
SATMJ cases, including needle aspiration, arthroscopy and 
arthrotomy (40). To keep potential therapy-induced risks of 
the TMJ to a minimum, needle aspiration was often selected 
as an initial way to relieve the pain and clear the inflammatory 
medium; particularly arthrocentesis with double needles was 
advocated as more effective and irrigation may be performed 

simultaneously. During needle aspiration, appropriate pres-
sure is suggested to avoid the spread of inflammation. For 
patients with a mild-to-moderate complaint, arthroscopy 
can be applied to remove fibrous adhesion and smoothen the 
articular surface (5,13). However, as soon as the abscess is 
established, exploration of the TMJ is necessary and surgical 
drainage must be performed immediately, as the proximity of 
the TMJ to the skull base facilitates the potential intracranial 
spread of infection (6,10,17,41). If severe erosion and destruc-
tion of the cartilage and bone is identified, condylectomy 
and joint replacement will be required (5,19,34). Similarly, 
in the present case, purulent mandibular condyle and TMJ 
disc were excised, and granulation tissues filled within the 
joint space were debrided. Of note, a previous study demon-
strated that there was no significant difference between 
surgical drainage and needle aspiration, and based on this 
viewpoint, it is suggested that SATMJ of pediatric patients 
should be treated by aspiration alone and washout in the 
acute setting (10,29,42).

An increasing body of evidence suggested that the detec-
tion of pathogens by microbiological culture is important for 
selecting a suitable and efficient antibiotic therapy (5,10,13, 
27,29,30,38,40). Although empiric antibiotic therapy may not 
be effective against certain pathogens, systemic antibiotics 
should be applied if a provisional diagnosis of SATMJ has 
been made, and a negative result of definitive bacterial culture 
should not delay early vigorous treatment. Therefore, empiric 
antibiotics should be given until the pathogenic examinations 
are performed. The antibiotic treatment regime should be 
modified according to the culture and the sensitivity results, 
if they are available (5,10,13,27,29,30,38,40). It is generally 
advised that antibiotic therapy should be vigorous and the 
length of treatment should be at least 30 days (10,34). It is worth 
emphasizing that whatever type of antibiotic, the dosage and 
length of course selected should be appropriate for the indi-
vidual patient. When systemic antimicrobials reach adequate 
concentrations in normal joints, intra-articular irrigation with 
antibiotics is controversial and may lead a concomitant risk 
of introducing new microbes into the infected joint (30,34). 
In the present case, the patient showed a poor response to 
antimicrobial treatment alone prior to hospitalization, and it 
was therefore suggested that antibiotics may only be used as 
an adjunct therapeutic method, while the treatment of severe 
SATMJ requires removal of the inflammatory lesions.

Joint immobilization is also helpful in the treatment 
of SATMJ, and once the joint pain subsides and the acute 
infectious process improves, physical therapy is necessary to 
prevent the long-term limitation of mouth opening caused by 
fibrosis and ankyloses of TMJ (5,10,15-17,26,43).

In conclusion, SATMJ may at times not have any obvious 
early symptoms and its diagnosis is often delayed until 
reaching an advanced stage. Hence, clinicians should pay 
more attention to any diagnostic clues for SATMJ, including 
its clinical manifestations, imaging findings and the results of 
joint aspiration and joint fluid analysis and cultures. Once the 
diagnosis of SATMJ is suspected, appropriate therapy must 
be performed as soon as possible, such as needle aspiration, 
arthroscopy, arthrotomy and antibiotic treatment, and even 
condylectomy and joint replacement. Only in this way, an ideal 
prognosis of SATMJ can be achieved.
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