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Posterior Disk Displacement in the Temporomandibular Joint:  
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Posterior disk displacement (PDD) of the temporomandibular joint (TMJ) is a rare condition and 
most descriptions of TMJ PDD are about the adhesion of superior TMJ in which the position of 
disk is relatively posterior to anteriorly translated condyle in open mouth position. However, 
there have been reports about truly posteriorly positioned disk to the condyle in closed mouth 
position. This type of PDD has been classified into three subtypes—thin flat disk type, grossly 
posterior displaced disk type, and perforated disk type. Here, we report two rare cases of TMJ 
PDD, one with thin flat disk and one with perforated disk. Its possible etiology, pathogenetic 
mechanisms, related signs and symptoms, differential diagnoses, and treatments were reviewed 
and discussed.
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INTRODUCTION

Internal derangement (ID) of the temporomandibular joint 

(TMJ), an abnormal relationship of disk to the mandibular 

condyle, is one of the most common types of temporoman-

dibular disorders (TMD). Anterior disk displacement (ADD) 

often combined with medial or lateral displacement is the 

most common type of TMJ ID, which causes click or pop-

ping, joint pain, and/or mouth opening limitation depend-

ing on the condition of ‘with reduction’ or ‘without reduc-

tion’. However, the possibility of disk displacement to pos-

terior direction has been debated and several studies and 

cases have been reported.1-4)

Contrary to the very common ADD in which the disk 

is anteriorly positioned to fossa-seated condyle in closed 

mouth position, descriptions about disk position in posteri-

or disk displacement (PDD) are rare and can be divided into 

two types. Firstly, the disk position of TMJ is not truly pos-

terior to the mandibular condyle in closed mouth position, 

but relatively posterior to anteriorly translated condyle in 

open mouth position.1,2,5,6) When adhesion of superior TMJ 

(between the mandibular fossa and disk) and elongation of 

collateral and anterior capsular ligament are present, the 

condyle moves forward on mouth opening, leaving the disk 

behind, appearing posteriorly positioned disk relative to the 

condyle. It has been suggested that most PDDs are results 

of adhesion problems in the superior TMJ space.7) Secondly, 

the disk could be positioned truly posterior to the condyle 

in closed mouth position.3,4,8) This type of PDD has been 

sub-divided into three subtypes—thin flat disk type, grossly 
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posterior displaced disk type, and perforated disk type.3,4) 

When the posteriorly displaced disk appeared as a flat band 

of tissue on top of the condyle extending posterior to the 

condyle, the condition was called as a thin flat disk type. 

When the entire disk was displaced posteriorly with no disk 

tissue covering the top of the condyle, the condition was 

called as a grossly posterior displaced disk type. When the 

central part of disk is perforated, the distal part of disk can 

be displaced posteriorly. This condition was called as a per-

forated disk type.

The etiology of TMJ PDD is not clear. Trauma, repetitive 

yawning and wide opening, any conditions leading to ad-

hesion, and possible relationship to ear problems have been 

suggested.1-3,5,9) Posterior open bite of the affected side and 

deviation of mandible to the non-affected side have been 

reported as important signs of TMJ PDD.1,5,8,9) Several cas-

es treated by conservative and/or surgical modalities have 

been reported, but no consensus has been reached about ef-

fective treatment modalities.1,2,5,8,9)

Here, we report two cases showing truly posteriorly po-

sitioned disk in closed mouth magnetic resonance imaging 

(MRI) view. Its possible etiology, pathogenetic mechanisms, 

related signs and symptoms, differential diagnoses, and 

treatments were reviewed and discussed. This study was ap-

proved by the Institutional Review Board of Seoul National 

University Dental Hospital (#ERI16004).

Fig. 1. On panoramic radiographs, no 

apparent condylar bony changes were 

observed; however, translation ranges 

of both temporomandibular joints were 

limited.
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CASE REPORT

1. Case 1: Thin Flat Disk Type
An 18-year-old man was referred by an orthodontist for 

symptoms of twisting sensations of masticatory muscles 

since 1 year ago, and being unable to occlude posterior 

teeth. He reported stiffness and discomfort of the right jaw 

area, and also complained of difficulty in putting his jaw 

in the correct position. He had a history of noise on both 

TMJs, and reported a feeling of mouth opening limitation 

for the past 2 months. The patient did not have a history 

of orthodontic or TMD treatments. He had no specific past 

medical histories and no trauma histories.

Physical examinations showed maximum interincisal 

mouth opening of 41 mm without pain and no tenderness 

on palpation of both masticatory muscles and TMJ cap-

sules. On mouth opening, the mandible deflected to the 

right side and translation ranges of both TMJs were limited. 

Protrusion and left lateral excursion of mandible were lim-

ited and right lateral excursion was normal. No pain was 

detected on both protrusive and lateral excursive move-

ments. The patient had skeletal class III occlusion of both 

sides, and contacts of upper and lower teeth were detected 

only on the right incisors, right second molars, and left first 

and second molars. Midline was shifted 2 mm to the left 

from the midline. The result of psychological evaluation by 

the Symptom Checklist-90-Revised (SCL-90-R) was within 

normal limit. On panoramic and TMJ transcranial radio-

graphs, no apparent bony changes were observed; however, 

translation ranges of both TMJs were limited (Fig. 1). MRI 

revealed that the right TMJ had PDD and the disk position 

of the left TMJ was normal (Fig. 2).

The patient was instructed self-care management, includ-

ing oral parafunctional habit control, moist hot pack, and 

exercise therapy; however, he was reluctant to accept stabi-

lization splint therapy. During 4-month periodic checkups, 

A B

C D

Fig. 2. T1-weighted magnetic reso nance 

imaging (MRI) in closed mouth position 

showed that the right temporo mandi-

bular joint (TMJ) (A) had posterior disk 

displacement and the left TMJ (B) was 

normal. MRI in open mouth position 

showed that the disk positions of right (C) 

and left (D) TMJs were the same as those 

in closed mouth position. The translation 

ranges of both condyles were severely 

limited.
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the range of mouth opening was increased to 46 mm, but 

symptoms that the patient had complained at the first visit 

were persistent. Therefore, he accepted stabilization splint 

therapy for further improvement of symptoms. After the 

splint therapy, the range of mouth opening was increased to 

55 mm, but the patient continuously complained of noise 

and locking sensation in the right TMJ. Three months af-

ter wearing the stabilization splint (7 months after the first 

visit), the patient reported a feeling of gradual mandibu-

lar shift to the left. The patient also reported that the tooth 

contact of the right side was felt weak and no contact of 

the right second molars was detected. Five months after 

wearing the splint (9 months after the first visit), the patient 

reported relief of most symptoms and no further occlusal 

change was detected. After periodic checkups to see if the 

reduction of symptoms was maintained, the patient was re-

ferred to the Department of Orthodontics.

2. Case 2: Perforated Disk Type
A 28-year-old woman was referred by a local clini-

cian for pain of the left preauricular and jaw area at rest, 

increased by jaw movement since 1 week ago. She com-

plained of changed feeling of tooth contact and hypercon-

tact on the right side. The patient visited an orthopedist and 

was prescribed aceclofenac for 1 day before visiting our 

clinic, and she also visited a local dental clinician and was 

Fig. 3. On panoramic radiographs, there 

were no pathological bony changes 

on both mandibular condyles, and 

translation movements of both condyles 

were normal.
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referred to our clinic after taking a panoramic radiograph. 

She reported a history of left TMJ noise. The patient did not 

have a history of orthodontic or TMD treatments. She had 

no specific past medical histories and no trauma histories.

She was able to open her mouth to 40 mm without pain, 

and to 50 mm with pain of the left TMJ area. She showed a 

S-shape deviation of the mandible on mouth opening, and 

translation ranges of both TMJs were normal. To manage 

the symptoms, she was prescribed aceclofenac 100 mg twice 

daily for 3 days and the next visit was arranged for com-

prehensive evaluation. After 10 days, the patient attended 

the clinic with increased pain of the left TMJ accompanied 

by ipsilateral headache. She was unable to open her mouth 

more than 30 mm without pain, and 38 mm with pain of 

the left TMJ area. The mandible was deflected to the left 

side on mouth opening, and pain on palpation of the left 

masseter muscle and left TMJ area was observed. Painful 

limitations of protrusive and lateral excursions of the 

mandible were also noted. Abnormalities in occlusion were 

not found, but the patient reported a sensation of right pre-

mature contact. The result of psychological evaluation by 

the SCL-90-R was within normal limit. Plain radiographs at 

the first visit showed no pathological bony changes on both 

TMJ condyles, and translation movements of both condyles 

were normal (Fig. 3). MRI revealed that the left TMJ disk 

was perforated with joint effusion and bone marrow edema, 

and the posterior part of perforated disk was displaced pos-

teriorly, while the right TMJ disk was in normal position 

and shape (Fig. 4).

Additional medication was prescribed and stabilization 

splint therapy was performed with a self-management pro-

gram, including oral parafunctional habit control, moist 

hot pack, and exercise therapy. Following these treatments, 

the patient showed gradual reduction of pain with in-

crease of mouth opening range. After 8-month treatments, 

the patient was able to open her mouth to 53 mm. Most 

A B

C D

Fig. 4. T1-weighted magnetic resonance 

imaging (MRI) in closed mouth position 

showed that the left temporomandi-

bular joint (TMJ) disk was perforated 

with joint effusion and bone marrow 

edema, and the posterior part of per-

forated disk was displaced posteriorly 

(B), while the right TMJ disk was in 

normal position and shape (A). MRI in 

open mouth position showed that the 

disk position of the right TMJ (C) was 

normal and the intermediate zone of 

disk in the left TMJ (D) was perforated. 

The translation ranges of both condyles 

were partially limited.
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symptoms were alleviated except slight stiffness of left TMJ 

area, but left TMJ condyle showed some degree of degener-

ative changes (Fig. 5). The patient wanted to wear the splint 

occasionally when the stiffness was increased. Periodic 

checkups were followed several times and treatments were 

ended.

DISCUSSION 

The possibility of PDD in the TMJ has been debated and 

two research papers and several case reports have been 

published. Most case reports contained cases of the relative 

PDD to anteriorly moved condyle.1,2,5,6) One research paper 

described 35 joints with truly PDD and classified TMJ PPD 

into three sub-types, thin flat disk type, grossly posterior 

displaced disk type, and perforated disk type.3) Another re-

search paper used the same classification and added some 

more clinical correlations.4) Based on this classification, one 

of our cases was thin flat disk type and the other was per-

forated disk type. Both cases were successfully managed by 

comprehensive conservative treatments, including stabiliza-

tion splint therapy.

Most early publications about PDD in the TMJ were the 

cases of relative PDD to anteriorly translated condyle.1,2) 

Adhesion of the TMJ was not mentioned, but the possibil-

ity of superior joint adhesion could be inferred by following 

the described clinical history.1) Another report has suggested 

the relationships between PDD and ear pathologies such as 

otitis externa and otitis media, but the cause-effect rela-

tionship was not proved.2) When the adhesion of the supe-

rior TMJ is present, the condyle translates forward, leaving 

the fixed disk behind, i.e., the relative PDD. A chronic fixed 

disk interferes normal closing movement and the patient 

feels a blocking sensation when getting the teeth back to 

occlusion.7)

Westesson et al.3) first reported the PDD systematically 

and classified subtypes. Thirty-two patients’ joints and 3 

cadaver joints with PDD were reported. Among 32 patients’ 

joints, 26 were thin flat disk type, 3 were grossly posterior 

displaced disk type, and 3 were perforated disk type. Okochi 

et al.4) also used the same classification and reported 62 

joints with PDD. Similarly, most PDDs (84%) were also the 

thin flat type and the remained 16% were the perforated 

disk type. A history of luxation was reported in 24% of the 

joints with PDD. TMJ clicking was reported in 42% of the 

joints with PDD, all of which were the thin flat disk type. 

Pain was more frequently reported in the perforated disk 

type (60%) than the thin flat disk type (19%).

Although there is no general consensus about the classi-

fication of PDD in the TMJ, the terminologies, PDD with re-

duction and PDD without reduction, have been used.5,6,9) An 

adaptive change of anterior attachment to pseudodisk has 

Fig. 5. On panoramic temporomandi-

bular joint view, the left mandibular 

condyle showed degenerative changes.
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also been suggested.3,8) However, there is no information 

whether the true and relative PDDs are different entities or 

different pathogenetic stages of the same pathology.

There have been no detailed descriptions regarding etiol-

ogies of PDD. Different etiological factors according to the 

subtypes of PDD have not been suggested. Trauma, yawn-

ing, repetitive wide opening, forceful wide opening, intra-

articular hematoma, joint adhesion, and joint hyperlaxity 

have been suggested as etiological factors.1,2,5,9) In our 2 cas-

es, no specific trauma history was reported, but the possible 

role of oral parafunctions could not be excluded. Signs and 

symptoms of PDD in the TMJ according to the subtypes 

have not been described and most descriptions were about 

the relative PDD. Suggested clinical findings were inability 

to bring the upper and lower teeth together, posterior open 

bite, pain in the affected joint, a chinpoint deviation to the 

non-affected side, restriction of lateral movement of the 

mandible to the affected side, and no or only slight restric-

tion of mouth opening.1,2,5,6) Suggested differential diagno-

ses were spasm of lateral pterygoid muscle, exacerbation of 

joint arthritis and effusion, hemarthrosis, and posterior cap-

sulitis. TMJ MRI was definitely recommended for accurate 

diagnosis. In our first case, the patient reported loss of pos-

terior teeth contact and a sense of jaw shifting to the non-

affected side. In our second case with perforated disk and 

effusion, pain in the TMJ area and limitation of mandibular 

movement were apparent.

There have been no systematic studies on the treatment 

efficacy on the TMJ PDD. Effective treatment modalities ac-

cording to the subtypes of PDD have not been suggested. 

Manipulatory reduction and restriction of mouth opening, 

stabilization splint therapy, and surgical approaches were 

reported. In our cases, comprehensive conservative treat-

ments, including home care, exercise, medication, and sta-

bilization splint were effective in both 2 different types of 

TMJ PDD.

The definition and classification of PDD in the TMJ are 

not in consensus yet. Signs and symptoms of PDD in the 

TMJ should be investigated according to the subtypes of 

PDD. Treatment modalities and their effectiveness on PDD 

in the TMJ should be also investigated according to the 

subtypes of PDD.
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