
www.journalomp.org

 pISSN 2288-9272  eISSN 2383-8493
 J Oral Med Pain 2022;47(1):67-71

 https://doi.org/10.14476/jomp.2022.47.1.67

A Large Subchondral Cyst in an Osteoarthritic  
Temporomandibular Joint: A Case Report

Hye-Mi Jeon1, Yong-Woo Ahn2, Soo-Min Ok2, Hye-Min Ju2, Kyung-Hwa Jung1,  
Eun-Young Kwon1, Sung-Hee Jeong2

1Dental Clinic Center, Pusan National University Hospital, Busan, Korea 
2Department of Oral Medicine, Pusan National University Dental Hospital, Dental Research Institute, Yangsan, Korea

Received February 9, 2022
Revised March 3, 2022
Accepted March 4, 2022

Subchondral cysts are frequently encountered in patients with temporomandibular joint os-
teoarthritis (TMJ OA), particularly in advanced stage. Subchondral cysts within osteoarthri-
tis are typically lying adjacent to the joint surface where initial load bearing occurs during 
activity and have been associated with greater pain and disease progression. Although the 
etiology of these cysts remains uncertain, recently studies report that the induction of the 
subchondral bone mechanical stress caused subchondral cysts. Repeated overloading leads 
to further deterioration of subchondral bone which render subchondral bone structure more 
fragile, increase the risk of osteoarthritis progress. The purpose of this study was to assess 
the effect of conservative treatment and longitudinal osseous changes of a large subchon-
dral cyst in a mandibular condyle in a symptomatic TMJ OA patient.
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INTRODUCTION

Osteoarthritis (OA), one of the most common forms of ar-

thritis occurring in the temporomandibular joint (TMJ), is 

the most prevalent leading cause of pain and disability in 

the aging population. TMJ OA is a low-level inflammatory 

and slowly progressive degenerative disorder character-

ized by damage to the articular cartilage and changes in the 

subchondral bone [1]. Excessive mechanical loading associ-

ated with occlusal treatment, trauma, unstable occlusion, or 

reductions in host adaptive capacity with aging can possi-

bly damage the TMJ, leading to TMJ OA [2].

Cone-beam computed tomography (CBCT) provides de-

tailed 3-dimensional images to aid in the diagnosis of de-

generative changes in the TMJ. Different signs of TMJ OA 

represent different stages of the disease. Erosive lesions 

and joint space narrowing indicate acute or early changes, 

whereas sclerosis, flattening, subchondral cysts, and osteo-

phytes may indicate late changes in the TMJ [3,4]. At the 

advanced stage of TMJ OA, the structural deterioration of 

the subchondral bone leads to thickening of the subchon-

dral bone plate, and an increase in bone density becomes 

evident. This elevated bone density is called subcortical 

sclerosis and is strongly associated with the formation of 

subchondral cysts [1]. 

Radiolucent lesions in the subchondral bone, which are 

commonly referred to as ‘subchondral cysts’, are often re-

ported in patients with OA. These subchondral cysts do not 

contain any evidence of an epithelial lining; therefore, they 

are often referred to as ‘pseudo-cyst’ or ‘geodes’, indicating 

the formation of a lesion in response to stress. Subchondral 

cysts often occur as multiple lesions varying in size, while 
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solitary and large cysts are unusual. Previous studies have 

revealed that nearly two-thirds of osteoarthritic cysts com-

pletely disappear radiographically or shrink without need-

ing any additional treatment. However, subchondral cysts 

can also progress over time. Recent evidence has suggested 

that the frequency of subchondral cysts is related to the se-

verity of degenerative changes and pain, along with a high-

er risk of joint replacement [5-7]. 

To our knowledge, very few reports on the long-term fol-

low-up of subchondral cysts in patients with TMJ OA exist. 

This study therefore aimed to (1) report the case of a symp-

tomatic TMJ OA patient with a large subchondral cyst that 

decreased in size after being treated with conservative ther-

apy with long-term radiographic follow-up, and (2) pro-

vide useful information on subchondral cysts with a litera-

ture review. This study protocol was approved by the Ethics 

Committee of Pusan National University Hospital (PNUH; 

approval no. 2203-004-112) and the written informed con-

sent was waived by the committee.

CASE REPORT

A 67-year-old male visited the Department of Oral 

Medicine, Pusan National University Hospital, with the 

chief complaint of limitation of mouth opening and pain 

on the left TMJ area. He noticed a progressive limitation of 

mouth opening with pain on preauricular region during the 

past 3 years. His medical history revealed that he under-

went surgery for bronchiectasis in 1996. However, he had 

no history of previous trauma or surgery on the left TMJ 

or the ear. There was noticeable dental etiology is that he 

has been chewing on the right side since left posterior tooth 

prosthetic treatment 15 years ago. He has not received any 

treatment for TMJ disorder other than physical therapy at 

the pain clinic only when the pain was severe.

On clinical examination, he had a maximum comfort-

able opening (MCO) of 17 mm with left TMJ crepitus sound 

and deflection mouth opening path. Tenderness elicited on 

left TMJ area on opening and closing mouth. Mandibular 

asymmetry and occlusion change were absent. Panoramic 

radiograph evaluations showed that there were radiolucent 

and sclerotic lesion in the left mandibular condyle (Fig. 1). 

CBCT was taken 2 weeks after first visit. It revealed cortical 

erosion, severe sclerotic change with large subchondral cyst 

on left mandibular condyle (Fig. 2A, D). 

To improve symptom association with TMJ of patient, 

medication (NSAIDs, muscle relaxants), supplemental phys-

ical and self-exercise therapy were administered. Also, in-

terocclusal stabilization splint was worn to decrease load 

in TMJ. He recorded numeric analog scale (NAS) for his 

symptom every visit. At first visit of NAS was 3 in left TMJ 

pain. After 7 months, CBCT was additionally taken, it was 

seen more sclerotic change and slightly progression of flat-

tening. The size of subchondral cyst was decreased (Fig. 2B, 

E). Clinical symptoms also improved, MCO was improved 

(28 mm) and he complained mild discomfort as 1 in NAS. 

Injection of hyaluronic acid (HA) was performed once to 

improve the opening length. On 18 months after first visit 

of CBCT finding, it was seen subchondral cyst almost dis-

appeared with an apparent sclerosis (Fig. 2C, F). Although 

there was bony change in left condyle, no right condyle 

bony changes radiographically during the follow-up period. 

At the final follow-up (32 months after first visit) our patient 

was assessed clinically. Occlusal condition was stable, MCO 

was recovered to 38 mm and pain did not worse (NAS 1).

DISCUSSION

OA is a chronic, progressive, and debilitating disease 

characterized by the gradual degeneration of the cartilage 

and subchondral bone. Although OA has long been consid-

ered a primary disorder of the articular cartilage, the con-

tribution of subchondral bone to the physiopathology of 

Fig. 1.Fig. 1. Panoramic view at the first visit, showing sclerotic changes 

and large radiolucent cystic lesion (arrows) in the left mandibular 

condyle.
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OA has aroused interest [1]. Subchondral bone and articu-

lar cartilage are dynamic stress-bearing structures that play 

complementary roles in the load-bearing of joints such as 

the hip and knee. The subchondral bone supports the over-

lying articular cartilage and distributes mechanical loads 

across joint surfaces with a gradual transition in stress and 

strain. Subchondral bone deterioration is commonly associ-

ated with overlying articular cartilage thinning and defects 

[8]. Early stage OA is characterized by increased bone re-

modeling and reduced bone density. Repetitive joint loading 

causes an initial increase in bone remodeling, possibly as 

an adaptation to repair the damage caused by loading. As 

the disease progresses, the remodeling rate decreases; how-

ever, an imbalance between bone resorption and formation 

leads to a net increase in bone formation. This process in-

creases the bone volume and density, and can be associated 

with apparent sclerosis. However, subsequent mineralization 

is reduced owing to the impaired regulation of osteoblasts. 

The sclerosis of the subchondral bone may be a biomechan-

ical compensational adaptation to the widespread subchon-

dral cysts in the subchondral bone, which renders the sub-

chondral bone structure more fragile [9,10]. 

Despite a continuous focus on the occurrence of sub-

chondral cysts in OA over several decades, their etiology is 

still being debated. Currently, there are two conflicting hy-

potheses that could explain the origin of subchondral cysts 

in OA: the synovial fluid invasion theory and the bony con-

tusion theory. The ‘synovial fluid intrusion’ theory proposes 

that synovial fluid intrudes into subchondral bone, leading 

to formation of subchondral cysts, due to the breach of the 

osteochondral junction. The ‘bone contusion’ theory sug-

gests that subchondral cysts originate from the necrotic le-

sions in subchondral bone, which are induced by abnormal 

mechanical stress. Subchondral cysts were initially thought 

to result from degenerative changes in the cartilage, creat-

ing a communication between the subchondral bone and 

synovial space. However, this theory fails to explain the in-

cidence of subchondral cysts that are not in continuity with 

the joint space. Subsequent evidence supports the bony 

contusion theory, in which the violent impact between op-

posing surfaces of the joint results in areas of primary sub-

chondral bone osteolysis, particularly when the overlying 

cartilage has been eroded, where synovial breach is a sec-

ondary event [11-17].         

Subchondral cysts can be resolved without therapy, but 

may progress with time if a pathway to the joint space ex-

ists [7,16]. These cysts may expand upwards and damage 

the subchondral plate and calcified cartilage, facilitating 

further biochemical catabolic enzyme transportation be-

tween the subchondral bone and cartilage. This can cause 

structural changes across the entire joint. Furthermore, the 

inhomogeneity of the subchondral bone and calcified car-

tilage, which is caused by intruding subchondral cysts and 

microdamage, can lead to high tensile and shear stresses at 

the bone-cartilage interface. The abnormal stress distribu-

tion at the bone-cartilage interface will subsequently de-

grade the overlying cartilage, and cartilage damage could, 

in turn, influence subchondral bone deterioration [5,11]. 

This vicious cycle leads to OA progression. Therefore, the 

optimal strategy may be to promote the maintenance of 

Fig. 2.Fig. 2. Longitudinal cone-beam computed tomography monitoring of subchondral cyst (arrow) changing on the left mandibular condyle. 

Coronal images (A-C) and sagittal images (D-F) show the subchondral cyst become smaller with apparent subchondral bone sclerosis and 

flattening.
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subchondral bone integrity. 

The treatment strategy for TMJ OA aims to relieve pain, 

prevent the progression of cartilage and subchondral bone 

destruction, and restore joint function. Potential therapies 

for TMJ OA may be divided into conservative, invasive, or 

surgical modalities. Occlusal splint, medication, physical 

therapy and injection of HA are common conservative mo-

dalities of management. Most patients with TMJ OA can be 

successfully managed with these procedures; however, their 

long-term therapeutic effect on the pathologic articular 

structure is unsatisfactory. To date, no treatment has been 

able to successfully repair and restore the mandibular con-

dylar cartilage degradation in TMJ OA because of its limited 

regeneration capacity [10,18]. Thus, treatments that prevent 

the progression of cartilage degradation and subchondral 

bone damage should be further explored. Regeneration of 

the TMJ may provide an ideal long-term solution. 

In summary, we reported the longitudinal osseous chang-

es of a large subchondral cyst in the mandibular condyle of 

an elderly patient with TMJ OA and conservative treatment 

modalities that assist long-term TMJ OA improvement. We 

believe that this study provides insight into the mechanisms 

leading to subchondral cyst formation in OA and provides 

useful information for the management of advanced-stage 

TMJ OA in clinical practice. It remains unclear whether sub-

chondral cyst is initiated by the loss of cartilage integrity, or 

as a result of subchondral bone resorption. Moreover, this 

debate is common in OA research, and future studies should 

strive to characterize the response of both tissues to patho-

logical stress conditions.
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