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Management of temporomandibular joint ==

diseases: a rare case report of coexisting calcium
pyrophosphate crystal deposition and synovial
chondromatosis
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Abstract

Background: The coexistence of calcium pyrophosphate dihydrate crystal deposition (CPP) and synovial chondro-
matosis (SC) in the temporomandibular joint (TMJ) is rarely reported. CPP disease (CPPD) is complex arthritis synony-
mous with excessive pyrophosphate production and variable aberrations in mineral and organic phase metabolism
of the joint cartilage, leading to local inundated CPP and crystal deposition of partially deciphered predispositions.
Meanwhile, SC is a rare benign synovial joint proliferative disease of unclear etiology and has a low risk of malignant
transformation. However, SC manifests severe joint disability and dysfunction because of connective tissue metaplasia
of the synovial membrane, which forms cartilaginous nodules with or without calcifications or ossifications. These
nodules often detach and form intra-articular loose bodies and very rarely within extraarticular spaces.

Case presentation: \We report the case of a 61-year-old man to expand the body of literature on these unusual coex-
isting arthropathies of the TMJ. The patient presented to our hospital in 2020 with complaints of pain in the right TMJ
and trismus for over 6 months. Radiographic assessments of the TMJ provided a preoperative provisional diagnosis

of SC. However, the histopathology of the open biopsy revealed tumor-like lesions comprising several deposits of
rhomboid and rod-shaped crystals that displayed positive birefringence in polarized light, confirming a coexistence of
CPPD. A second-stage operation was performed for the complete removal of the loose bodies and chalk-like lesions
including synovectomy. No evidence of recurrence was recorded after a follow-up of nearly 1.5 years.

Conclusions: Isolated CPPD and SC of the TMJ are prevalent in the literature however, monoarticular coexistence of
these diseases is rare, due to the lack of consistency in the diagnostic criteria in clinical practice. Moreover, optimal
treatment depends on several considerations. This report delineated the molecular etiopathology and underscored
the need for continued deciphering of the causal mechanisms of coexisting CPPD and SC of the TMJ. In addition,
the importance of confirmatory testing for accurate diagnosis, and appropriate management of these diseases were
discussed.

*Correspondence: ehntege@gmail.com

2 Department of Oral and Maxillofacial Functional Rehabilitation, Graduate
School of Medicine, University of the Ryukyus, 207 Uehara, Nakagami,
Nishihara, Okinawa 903-0215, Japan

Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12903-022-02695-0&domain=pdf
http://orcid.org/0000-0003-2388-4542

Murahashi et al. BMC Oral Health (2022) 22:662

Page 2 of 11

Keywords: Synovial chondromatosis, Calcium pyrophosphate, Pseudogout, Temporomandibular joint, Crystal

arthropathy, Inorganic pyrophosphate, ANKH, Case report

Background

First identified as pseudogout by McCarty et al. in 1962
[1-3], calcium pyrophosphate crystal deposition (CPPD)
is a collective term proposed by Ryan and McCarty in
1985 [4] and later acknowledged by the European Alli-
ance of Associations for Rheumatology (EULAR) task
force. It comprises all forms of CPP crystal-induced
arthropathies [5]. CPPD is characterized by the deposi-
tion of CPP crystals in various intra-articular and/or
periarticular tissues, resulting in acute noninfectious
inflammatory and degenerative chronic arthropathies
and cartilaginous calcifications [6, 7]. CPPD commonly
involves large joints such as the knee, shoulder, hip, and
wrist and rarely affects small joints such as the temporo-
mandibular joint (TMJ) [8]. CPPD in the TMJ, a complex
diarthrodial sliding-ginglymoid synovial joint between
the glenoid fossa of the temporal bone and the man-
dibular condyle, was first described in 1976 by Pritzker
et al. [9]. Nonetheless, from a general perspective on its
etiopathology, the majority of CPPD cases are of non-
genetic type, with partially established etiology (primary
idiopathic subtype) and various predisposition factors
implicated. For instance, advanced age (> 60 years), oste-
oarthritis, joint trauma, and metabolic diseases such as
hyperparathyroidism, hypothyroidism, hypomagnesemia,
hyperphosphatemia, and diabetes mellitus are usually
proposed as contributing factors [8, 10-12]. CPPD cases
of genetic (familial) type are notably rare, autosomal
dominant, and mostly associated with early onset, before
the age of 55 years [10]. Multiple studies have identified
familial CPPD to have genetic linkages to A1 B12 DR3
human leukocyte antigen (HLA) haplotype and chromo-
somal region 8q, previously dubbed chondrocalcinosis
1 or chondrocalcinosis with early-onset osteoarthritis
(CCAL1) type, and chromosomal region 5p5.1 referred
to as chondrocalcinosis 2 (CCAL2) type [13-15]. Spe-
cific HLA-associated gene mutations and chromosome
8¢-linked CCAL1 are still unknown. However, CCAL2
is reportedly mediated by mutations in the progressive
ankylosis protein homolog human gene (ANKH) [10,
16]. These gain-of-function mutations affect the regula-
tion of intracellular and extracellular inorganic pyrophos-
phate (PPi) cellular transporter, subsequently increasing
the ANKH activity. The increased activity leads to the
accumulation of PPi in the cartilage, which in combina-
tion with calcium results in CPP crystal formation [17].
Furthermore, ANKH mutations also contribute, at least
in part, to the pathophysiology of the non-genetic CPPD

type [16]. The deposited CPP crystals trigger NALP-3
inflammasome, a Nod-like receptor, and caspase-1-con-
taining cytoplasmic multiprotein complex, to assemble,
process, and activate proinflammatory cytokines inter-
leukin (IL)-15 and IL-18, which eventually cause joint
inflammation [18].

CPPD of the TMJ poses diagnostic challenges; a
likely justification for its rarity in the literature [19-21].
Although the diagnosis of CPPD is based on described
criteria [22], highlighted in Table 1, the identification of
parallelepipedic, principally cellular deposits of crystals
with absent or weak positive birefringence in the synovial
fluid or tissue of the affected joint (criterion Ila) may be
challenged by the presence of other birefringent crystals
such as calcium oxalate, synthetic steroids, and ethylene-
diaminetetraacetic acid in the joint fluids and tissues [23,
24].

Synovial chondromatosis (SC) is a rare benign joint
neoplasm that is associated with the metaplastic pro-
liferation of cartilaginous nodules within the synovial
membrane that commonly manifests as intraarticular
loose bodies. Although very rare, with a prevalence of
approximately 1 per 100,000, loose bodies can form

Table 1 Diagnostic criteria for CPP crystal deposition

Criterion Description

| Proof of calcium pyrophosphate crystals by x-ray diffraction
or chemical analysis

lla Corrected polarization microscopy confirms triclinic and
monoclinic crystals showing weak positive birefringence

Ilb Typical calcification image on x-ray

llla Acute arthritis

llb Chronic arthritis

b1 Arthritis in areas where primary OA is usually rare

b2 Narrowing of the joint cleft of the radial carpal joint or patel-
lofemoral joint

b3 Subchondral cyst

b4 Severe progressive degeneration with subchondral bony
subsidence and fragmentation with intra-articular radio-
paque bodies

lllb5 Variable osteophyte formation

b6 Tendon calcification

b7 Axial skeletal lesions, subchondral cysts of the epiphyseal and

sacroiliac joints, intervertebral disc calcification and vacuum
phenomena in multiple vertebral bodies, sacroiliac vacuum
phenomena

Diagnostic interpretation: (a) | or lla+ llb = definitive diagnosis; (b) lla or
Ilb = probable or most likely diagnosis; (c) llla or lllb = possible or likely diagnosis
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within extraarticular spaces, resulting in a condition
referred to as tenosynovial chondromatosis [25-27]. SC
affects approximately 1.8 per 1 million individuals, the
majority of whom are in their third or fifth decade of
life, with an unequal sex ratio, i.e., with a preponderance
of men over women. In addition, SC commonly affects
the knee and hip in nearly 90% of published cases, but
rarely affects the TMJ [28]. Although surgical manage-
ment, the gold standard treatment for SC, is associated
with a high success rate, local recurrence rates of 15-20%
have been reported, especially in tenosynovial cases
[28]. Moreover, malignant transformation to synovial
chondrosarcoma can occur particularly in long-standing
disease and multiple recurrence cases but is reportedly
extremely rare [29]. Similar to CPPD, the etiopathogen-
esis of SC is unknown. However, several reports have
suggested that SC can be either primary, also referred
to as Reichel syndrome, primary synovial osteochon-
dromatosis, or Reichel-Jones—Henderson syndrome,
or result from (secondary) degenerative intraarticular
changes, joint trauma, and inflammatory events such as
neuropathic arthritis and osteochondritis dissecans [27,
30-33]. In their recent report, Agaram, et al. [29] well
summarized the genetic alterations identified in SC,
which most likely play a role in the disease etiopathology.
The genetic alterations include the previously identified
Fibronectin 1 (FNI)-Activin receptor 2A (ACVR2A) gene
fusions, which were first identified in SC and reported
by Totoki et al. [34] and later demonstrated by several
separate molecular studies using various techniques [29].
The authors have also identified a novel lysine (K)-spe-
cific methyltransferase 2A (KMT2A)-BCL6 corepressor
(BCOR) gene fusion in a rare case of tenosynovial chon-
dromatosis [29].

The clinical presentation of SC that involves three
cardinal signs and symptoms was previously described
[35]. The signs and symptoms include preauricular pain,
swelling, facial asymmetry, crepitation, joint deformity,
and dysfunction, as well as the unilateral deviation of the
jaw during mouth opening. Radiology is very useful in

Table 2 Histopathological classification of synovial chondromatosis

Phase Description

Phase 1 Cartilaginous tissue formation takes place (active syno-
vitis) without loose bodies

Phase 2 Presence of both chondrosynovial changes and intraar-
ticular loose bodies (i.e., nodular synovitis with loose
bodies)

Phase 3 Completion of cartilaginous ossification and presence

of loose bodies only (i.e,, loose bodies with resolution
of synowvitis)
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demonstrating SC’s features for diagnosis and treatment
plans [22, 36-38]. The specific radiographic diagnostic
criteria for SC include joint space widening, limitation of
motion, irregularity of joint surfaces, presence of calcified
loose bodies, and sclerosis of the glenoid fossa and man-
dibular condyle [39]. The histopathological classification
of SC has been described [40] and presented in Table 2.

Simultaneous occurrence of CPPD and SC is rarely
reported in the TM]J [3, 41, 42]. Herein, we present this
unusual TMJ comorbidity in a 61-year-old Japanese man,
delineate the molecular etiopathology of these diseases,
reiterate the importance of confirmatory testing in mini-
mizing diagnostic limitations and discuss surgery with
the removal of lesions and synovectomy as the preferred
choice of treatment. We present the case report following
the CARE case report guidelines [43].

Case presentation

The TM] disorders were assessed following validated
diagnostic criteria for temporomandibular disorders
(DC/TMD) protocol [44].

Patient information

A 61-year-old Japanese man was referred to our oral
and maxillofacial surgery department in October 2020,
with a chief complaint of persistent preauricular pain in
the right cheek and restricted mouth opening for over
6 months. The patient was referred by a primary physi-
cian a month earlier for further investigations and sur-
gical management when the frequency and intensity of
pain increased and no longer responded to pharmaco-
logical treatment; mainly nonsteroidal anti-inflammatory
drugs (NSAIDs). The patient had a history of clenching
and grinding of teeth and medical history of controlled
hypertension and type 2 diabetes mellitus (DM) by his
family physician for many years. Hypertension was con-
trolled at daily self-automated blood pressure (BP) meas-
urements of systolic BP less than 130 mmHg and diastolic
BP less than 80 mmHg, on oral amlodipine besylate
10 mg once daily. DM was controlled at hemoglobin Alc
measurement values of 40-51 mmol/mol (5.8-6.8%), by
oral administration of 5 mg linagliptin once a day after
taking breakfast. The patient’s previous medical records
also indicated that renal and hepatic function measure-
ments were within normal limits, with nonremarkable
history of any familial predisposition and surgical or
traumatic injuries.

On examination, the patient was well-built, stood
178 cm, weighed 78 kg, and was in good general condi-
tion with no: pallor, edema, cyanosis, jaundice, cervical,
or generalized lymphadenopathy. Systemic examinations
were within normal limits. However, local examination
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Fig. 1 Frontal photograph. A 61-year-old Japanese man suffering
from TMJ monoarthritis of the right side, showed a slight facial
asymmetry and maximal mouth opening of approximately 15 mm

revealed facial asymmetrical with mild swelling at the
right preauricular region and limited mouth opening
(mandibular active range of motion; AROM) of 15 mm,
accompanied by replicated arthralgia involving mastica-
tory muscles (myofascial pain with referral) at the visual
analog scale of 8-10 in the right TMJ region (Fig. 1).
The patient exhibited dysphonia and tenderness of the
right TMJ. Further, excessive malocclusion (class III)
and incisal teeth wear of the upper and lower jaws were
observed (Fig. 2). There was no palpable mass or any
evidence of infection observed around the right TM]
intraorally.

Investigations

Radiography involved panoramic examination, con-
trast-enhanced computed tomography (CT), and mag-
netic resonance imaging (MRI) of the bilateral TM]J

Fig. 2 Panoramic radiograph. The red arrow indicates a large

mass with a gravel-like appearance and calcified foci around the
mandibular condyle with medial extension into the infratemporal
fossa of the Right TMJ. In addition, occlusion features are observed
including the mandibular first molars and canine teeth anteriorly in
relation to the maxillary counterpart with incisional teeth wear for
both upper and lower jaws

Fig. 3 Preoperative MRl images. A Sagittal TIWI of the Right TMJ
shows a fluid-filled mass expanding the joint space and multiple
loose bodies. B Coronal PDWI showing heterogeneous signal
intensity tissue mass within the capsule of the right TMJ between the
right glenoid fossa and the mandibular condyle (red arrow)

using protocols and recommendations highlighted in
the recent literature [45]. Other investigations included
routine hematological and confirmatory diagnostic his-
topathological evaluation. Panoramic radiography dem-
onstrated the aforementioned malocclusion features and
revealed horizontal bone resorption in the upper and
lower jaws and extensive calcification-like opacities in
the right TMJ (Fig. 2). Standard MRI protocols compris-
ing proton density-weighted (PDWI) and T1-weighted
(T1WI) sequences demonstrated dilation of the upper
and lower joint spaces were with differing hypo inten-
sity, no observable disc dislocation in the right TM]. In



Murahashi et al. BMC Oral Health (2022) 22:662

Page 5 of 11

Fig. 4 Preoperative CT images. A Axial CT image showing large
intra-articular localized calcified lesions that abut the articular surface
of the mandibular condyle of the Right TMJ. B Coronal CT image of
the right TMJ indicated partial attachment of the calcified mass to the
superior aspect of the mandibular condyle and cranial base

addition, the heterogeneous signal intensity was scattered
around the mandibular condyle and fossa. The left TM]
showed no abnormal findings (Fig. 3A, B). CT indicated
a 38 mm-sized area of hard tissue, multiple rice-grain
opacities (calcified loose bodies) around the right man-
dibular condyle, and osteosclerosis of the right articular
head with no observable bone resorption. In addition, no
tumorous lesions were identified in the contralateral TMJ
(Fig. 4A, B). Hematological findings including uric acid
levels were within normal ranges.

Confirmation of diagnosis, treatment, and follow-up
Considering the patient’s cardinal clinical features and
radiological findings, the differential diagnosis of a tumor

Fig. 5 Intra-operative photographs. A Right preauricular surgical
opening showing a tumor-like lesion of white substance in the
infratemporal fossa (white arrow). B White arrow shows that the
whitish calcified masses and loose bodies were removed

or tumor-like diseases such as pigmented villonodu-
lar synovitis (PVNS), CS, and a possibility of malignant
chondrosarcoma of the right TM] were made. Under
general anesthesia, an open biopsy was performed to rule
out malignancy and obtain a definitive diagnosis. Suf-
fice it to say that, preparations for excisional biopsy amid
overt features of malignancy were made. Briefly, surgery
was approached through a right-sided preauricular inci-
sion, the shallow temporal artery rly identified and dis-
sected, and the superior articular space was opened,
which revealed a mass covered with a fibrous capsule.
The mass had numerous white, cartilage-like hard tissues
and chalk-like soft tissues of mixed sizes (Fig. 5A, B). The
mass, which was surrounding the mandibular condyle,
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Fig. 6 Photomicrograph of the excised masses. A Myxomatous
cartilage-like structures of mixed sizes within a hyperplastic fibrous
tissue. B Bone and chalk-like tissue specimen

was bluntly removed using a mucous membrane exfo-
liator. No adhesions were observed between the man-
dibular head and the mass (Fig. 5). The mass was found
exclusively in the superior joint space without much
involvement of the condyle or the inferior joint space.
No destructive change was observed on the surfaces of
the condyle and mandibular fossa of the temporal bone.
The excised myxomatous biopsy specimen compris-
ing small and irregular cartilage-like structures within a
hyperplastic fibrous tissue, forming numerous peripher-
ally calcified or bone-like nodules as well as the chalk-like
material (Fig. 6A, B), were sent to the pathology depart-
ment for histopathological analysis, the surgical wound
was cleaned, and the fascia and surrounding tissues were
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sutured with absorbable thread for closure. Histopatho-
logical evaluation of the open biopsy by hematoxylin and
eosin staining revealed crystalline calcium deposits sur-
rounded by fibroblasts, macrophages, foreign body-type
giant cells, and granulomatous tissue of the hyperplas-
tic synovial membrane containing crystal-like decalci-
fied regions (Fig. 7A, B). Polarized light microscopy also
showed the classical positive birefringent rhomboid,
rhomboidal, and rod-like crystal deposits (Fig. 7C). No
evidence of malignancy was observed. No further diag-
nostic approaches such as chemical analyses, scanning
electronic microscopy/energy-dispersive x-ray spectros-
copy, x-ray diffraction analysis (XRD), and inductively
coupled plasma atomic emission spectroscopy were
performed.

Considering all these findings, a pathological diagnosis
of coexisting SC and CPPD in the right TM] was made. In
early January 2021, second-stage surgery was performed
under general anesthesia to completely remove all the
lesions, including synovectomy of the TM] to prevent
recurrence and improve mandibular function. Postop-
eratively, a mild motor disturbance was observed in the
temporal branch of the right facial nerve, but the patient
gradually recovered and was discharged. A 6 months
post-surgery review indicated that although there was
mild replicable pain in the right TM] when opening the
mouth, AROM had improved to 43 mm. Moreover, no
obvious mandibular deviation, suggesting the possibil-
ity of a transient TMD-associated malocclusion, and
no recurrence of symptoms was observed after nearly
1.5 years postoperatively (Fig. 8A, B).

Patient perspective

Due to the likelihood of a persistent malocclusion albeit
of reduced severity, and recurrence of the TMD mani-
festations, an extended follow-up including a validated
DC/TMD assessment is planned. Notwithstanding, the
patient was very satisfied with the treatment outcomes
and was very grateful to the entire medical team (Fig. 9).

Discussion and conclusions

TMJ is indispensable to key facial activities such as jaw
mobility, mastication, and verbal and emotional expres-
sion. CPPD and CS are among inflammatory arthropa-
thies and neoplasm pathologies respectively, which
commonly contribute to the annual incidence (4%) and
prevalence (5-31%) of chronic TMJ pain, which is an
economic burden to society [46, 47]. CPPD of the TM]
is generally rare, with only a few case reports published
in the literature due to the associated difficulties in
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diagnosis [23, 24]. In contrast, although SC of the TM]
was previously considered a rare condition, the recent

<

Fig. 7 Histopathological examination of TMJ soft tissue obtained by
surgical biopsy. A Hematoxylin and eosin staining section showing
that the tumor-like mass was formed by aggregates of basophilic
crystal deposits surrounded by a giant cell reaction (white arrow). B
Hematoxylin and eosin staining show deposits of rhomboid-shaped
crystalline material (white arrow). C Polarized microscopy shows
positively birefringent rhomboid-shaped crystals (white arrow)

technological advancement in radiology dramatically
minimized the diagnostic challenges and improved pub-
lication [22]. However, the coexistence of both CPPD and
SC in the TM] remains a rare condition [48].

A definitive diagnosis of CPPD is based on the pres-
ence of criteria I-IIb and considered likely with IIa—IIIb,
as shown in Table 1. In the present case, although further
diagnostic approaches, such as XRD and chemical analy-
sis were not conducted, the patient had a great predispo-
sition to DM, and concomitant clinical features such as
chronic TM]J pain, in addition to the crystal deposition
of previously described appearance [1-4], that displayed
positive birefringence in polarized light (Ila). Moreover,
CT, the best imaging modality for the disease revealed a
typical calcification image (IIb), thus confirming the diag-
nosis of CPPD. Advanced imaging modalities, such as
CT and MRI are very useful in making a reliable diagno-
sis and treatment plan for SC based on the criteria pre-
viously described [22, 36—38] and the histopathological
classification shown in Table 2. In the present case, the
patient had no history of trauma before the onset of ill-
ness, and radiology revealed joint effusion with multiple
calcified loose bodies in a tumor-like lesion of approxi-
mately 38 mm with a well-defined border surrounding
the mandibular condyle of the right TM]. Moreover, his-
topathology confirmed the presence of only loose bodies,
suggesting SC of phase III classification (Table 2). No evi-
dence of malignancy or chondrosarcoma was observed
in the patient and the findings of calcified loose bodies
ruled out PVNS.

Therefore, taken together, the aforementioned findings
suggested a coexistence of CPPD and SC in the right TM]
in the present case, the rare pathology. The mechanism
by which SC and CPPD coexist is not well understood [3,
41, 42]. CPPD, a noninfectious inflammatory arthropathy
could result from joint overloading, trauma, comorbidi-
ties such as metabolic disorders, osteoarthritis, and other
TMJ disorders and later mediates SC [46]. On the other
hand, primary SC characterized by chondrocyte differen-
tiation of synovial pluripotent stem cells, and chondroid
tissue production of unknown cause may simply occur in
tandem with a familial CPPD [10]. The present case had a
possibility of DM comorbidity and class III malocclusion,
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Fig. 8 Postoperative CT images. A Axial CT images, and B coronal CT

images confirmed the removal of the masses from the right TMJ

attributable to either primary SC or bruxism-induced
stress, leading to the development of CPPD.

A recent report by Stack and Geraldine [49] well
summarized and discussed the treatment options for
CPPD. There currently are no CPPD- modifying thera-
pies that can reduce articular calcification. Available
pharmacological treatments aim to mitigate inflamma-
tion and symptoms’ frequency and severity. The thera-
pies include non-steroidal anti-inflammatory drugs
(NSAIDs), colchicine, and corticosteroids that reduce
the symptoms of CPPD. Anakinra and tocilizumab are
recommended as a treatment for severe, refractory
CPPD by EULAR. While crystal-targeted treatments
such as nucleoside analogues and phosphocitrate are
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still under study but promising in attenuating calcifi-
cation of human cartilage. Primary SC is treated with
surgery including open or arthroscopic synovectomy
and loose body resection due to severe symptoms that
impact AROM [50]. Additional joint reconstruction or
arthroplasty is recommended to prevent re-occurrence
and degenerative joint disease. Secondary SC is treated
with NSAIDs, and when symptoms persist or worsen,
surgery is indicated.

The coexistence of both SC and CPPD is managed
through excision of the lesion, anti-inflammatory
therapy with NSAIDs, cleansing therapy, and follow-
up. Excision of the loose bodies and pathological syn-
ovium is necessary, and some reports suggest that
mandibulectomy is required if the lesion is large and
invasive. However, Blankestijn et al. [51] reported that
lesions rarely involve the mandibular head and do not
necessarily require a mandibulectomy. Milgram [31,
40] also reported that synovectomy is not necessary for
the final part of the third stage of the histopathological
classification of SC. However, in the present case, sur-
gery involved the complete removal of the loose bodies,
CPPD lesions, and synovectomy to minimize the risk of
recurrence. In addition, the arguable causal relationship
between CPPD and SC of the TM] suggested pathologi-
cally predisposed synovium and therefore, an indica-
tion for removal. The patient had been followed up for
1.5 years after surgery, without any post-surgery seque-
lae observed. However, because of the likelihood of
persistent malocclusion and previously reported TMD
recurrences [52, 53], an extended follow-up including a
validated DC/TMD assessment of the patient has been
planned.

In summary, although isolated cases of CPPD and
SC of the TM]J are more prevalent in the literature, a
monoarticular coexistence of these diseases is rare.
This is often attributed to factors such as difficul-
ties in diagnosing TM]J diseases, despite the advances
in imaging technology and the reported interest in
research and application of several different diagnos-
tic approaches. Moreover, optimal treatment depends
on several considerations. The present case deline-
ated the molecular etiopathology of CPPD and SC and
unveiled the need for continued deciphering mecha-
nisms leading to the diseases’ coexistence in the TM]J.
In addition, the importance of confirmatory testing
for accurate diagnosis was recapitulated and, in our
opinion, appropriate management of the case was
considered.
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Fig. 9 Historical and current information from this episode of care organized as a timeline
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