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Abstract

Temporomandibular joint (TM]) disc perforation—an end-stage manifestation of
internal derangement—causes pain, dysfunction, and osteoarthritic changes. This
review briefly covers its etiology, pathophysiology, diagnosis, and treatment. Chronic
mechanical overload and inflammation degrade the disc’s matrix, leading to
perforation. While MRI can suggest perforation, arthroscopy remains the definitive
diagnostic tool. After a trial of conservative therapy, small or moderate perforations
may be addressed arthroscopically (lysis/lavage, margin debridement, or discopexy),
with studies reporting significant pain relief and improved mouth opening. Larger or
degenerative tears often require open surgery (disc repair, discectomy, interpositional
grafts, or joint replacement). Emerging tissue-engineering techniques (e.g., stem cell-
seeded scaffolds) show promise for regenerating irreparable discs. Future research
should prioritize randomized trials, standardized outcomes, and biologic therapies to
optimize long-term TM]J function.
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1. Introduction

Temporomandibular disorders encompass a persistent joint pain, crepitus (a grinding noise), and

spectrum of joint and muscle conditions, among which limited mouth opening [5]. Given the potential for joint

internal derangement (ID) of the TM]J is common [1]. In
late stages of ID (Wilkes stage III-V), progressive disc
displacement can culminate in articular disc perforation,
where a full-thickness defect forms in the
fibrocartilaginous  disc  [2]. Disc  perforation
compromises the disc’s cushioning ability, allowing
abnormal articulation between the mandibular condyle
and the temporal bone, which accelerates cartilage wear
and osteoarthritis [3]. Histologically, perforated discs
fibers and focal
inflammation [4]. Clinical symptoms often include

show disorganized collagen

degeneration and ankylosis, effective management of
disc perforation is critical [1]. This review provides a
comprehensive update on surgical treatments for TM]
disc perforation, comparing arthroscopic and open
approaches, summarizing outcomes, and highlighting
future directions.
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2. Etiology and Pathophysiology

Disc perforation typically arises from chronic
mechanical overload and inflammatory degeneration.
Non-reducing anterior disc displacement subjects the
disc to abnormal compression and shear forces, which,
over time, thin and weaken the disc structure [6]. The
biochemical milieu also changes increased cytokines and
matrix metalloproteinases degrade collagen and
proteoglycans [7]. In a recent histological case report, a
perforated disc sample showed reduced collagen I and
fibrillin-1, increased MMP-3/9 expression, and abundant
macrophages around the lesion, indicating active
extracellular matrix breakdown and inflammation [8].

3. Diagnosis and Classification

Diagnosing TM] disc perforation relies on
imaging and arthroscopy. Magnetic resonance imaging
(MRI) is widely used for TMJ evaluation, but its accuracy
in detecting disc perforations is limited, with fair
agreement between MRI findings and arthroscopic
confirmation [11,12]. No standardized MRI criteria for
perforation exist, and studies have shown only moderate
sensitivity —thus, a negative MRI cannot reliably
exclude a small perforation [11]. Arthrography (contrast
imaging) can occasionally reveal communication
between joint compartments, but it is invasive and
associated with potential discomfort and contrast-
related risks [17]. In practice, diagnostic arthroscopy
remains the gold standard because it allows direct
visualization of the disc and any defects [12].

Clinically, certain signs can raise suspicion. Joint
crepitus—a coarse “sand or glass”-like noise—is an
advanced sign and often correlates with condylar
cartilage roughening and probable perforation [13]. In
contrast, a clicking sound tends to occur earlier in
internal derangement and has been associated with
lower perforation risk [13]. Other risk factors identified

include radiographic osteoarthritic changes and altered

4. Treatment Strategies

Treatment of TMJ disc perforation typically
follows a stepwise approach. Initially, conservative
therapies—such as anti-inflammatory medications,
occlusal splints, physical therapy, and joint injections —
are attempted. A recent retrospective study reported
that comprehensive conservative  management
significantly improved pain and range of motion in
patients with disc perforation or retrodiscal rupture [18].
Approximately
experienced partial symptom relief, suggesting that non-
surgical measures should generally be tried first [18].

three-quarters of such patients

These factors compromise the disc’s load-bearing
capacity, making it susceptible to tearing. Clinically, co-
factors like trauma and rheumatoid arthritis can
contribute; one study found ~13% of perforation patients
had trauma history and 13% had RA [9]. Dysfunctional
habits (e.g., bruxism, unilateral chewing) may also
accelerate wear. Importantly, longer symptom duration
is strongly associated with perforation, as is advanced
Wilkes stage with degenerative changes [10]. In essence,
disc perforation is an end-stage pathology of joint
degeneration, where the protective disc fails and direct
osseous contact leads to a vicious cycle of joint damage.

disc morphology on imaging [15]. Based on these patient
features, predictive models have been proposed: one
recent model combining symptom chronicity, MRI
evidence of osteoarthritis, and joint crepitus achieved an
area under the curve (AUC) of 0.836 for perforation
prediction [14].

Disc perforations are also classified by location
and size. One categorization divides perforations into
five types: type 1 (posterior perforation), type II
(anterior), type III (lateral), composite (multifocal), and
destruction (extensive) [16]. This classification guides
surgical planning: e.g., posterior-type defects may be
approached with posterior disc anchoring, whereas
anterior perforations might require anterior fixation or
grafting. Additionally, correlation exists with Wilkes
staging: stage IV joints (non-reducing displacement with
OA) frequently have perforations, reflecting severe joint
degeneration [17]. In summary, a combination of clinical
assessment, MRI (to rule in/out other pathology), and
arthroscopic confirmation is used to diagnose and
classify disc perforation, which then informs treatment
choice.

However, prolonged nonoperative treatment can delay
definitive care. Current opinion is shifting toward not
delaying surgical intervention
suggest
management to about 3 months and proceeding to intra-
articular procedures (e.g. arthrocentesis or arthroscopy)
if symptoms persist [19]. This reflects a balancing act—

avoiding unnecessary

excessively:

recommendations limiting  conservative

surgery while preventing

advanced joint damage from chronic dysfunction.
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Once surgery is indicated, two broad strategies
are considered: minimally invasive (arthroscopic) and
open. Surveys of TM] specialists indicate that most favor
disc removal (discectomy) for symptomatic perforations,
with many reserving total joint replacement for salvage
situations [20]. Nonetheless, opinions vary. Emerging
evidence supports arthroscopic approaches as effective,
especially in early or moderate cases [21]. In practice, the
treatment plan is individualized. Generally, if the
perforation is small and the remaining disc can
potentially be salvaged, arthroscopy for lavage,
debridement, and repair is attempted first [22]. If the

5. Surgical Techniques

Arthroscopic Procedures: TM] arthroscopy allows
Level I
arthroscopy (arthrolysis and lavage) is used to break
adhesions and flush inflammatory mediators. In
perforation cases, arthroscopic ablation (e.g. with shaver
or laser) can smooth the perforation margin. Quinn et al.
reported treating 44 perforated joints with arthroscopic

diagnosis and simultaneous treatment.

lysis and abrasion (some using Holmium laser); patients
showed significant mouth-opening improvements and
pain reduction, leading the authors to suggest that
arthroscopy might replace open discectomy in selected
perforations [24].

Level II (interventional) arthroscopy includes disc
suturing (discopexy) or resection. In Yang’s arthroscopic
repair technique, sutures are placed to re-anchor the
disc. Liu et al. applied this to 112 patients (135 joints)
with perforations, achieving a 90.4% success rate at 12
months [25]. The technique is biomechanically robust
but technically demanding it often requires specialized
cannulas and instruments, limiting its widespread use.
Recent modifications aim to simplify the procedure
without custom tools.

Arthroscopic discectomy (complete removal of
the torn disc) is also described. Novel two-portal
arthroscopic discectomy techniques using coblation or
shavers have been reported, enabling complete excision
of nonfunctional disc tissue with minimal invasiveness.
Indications for arthroscopic discectomy include cases
where the disc is irreparable but degenerative changes
are not so severe as to preclude minimally invasive
management [26]. Advantages of arthroscopy include
smaller incisions, less postoperative pain, and faster
recovery. It also allows direct joint evaluation and
osteoplasty if needed. Limitations are the learning curve

perforation is large, the disc irreparable, or there is
osteoarthritis, open
discectomy (and possibly interpositional grafting or joint
replacement) may be chosen immediately [23]. Other
factors influencing the choice include patient age,
comorbidities, and surgeon expertise.

In summary, the treatment paradigm is first trying

advanced arthrotomy  with

conservative care; if inadequate, proceed to minimally
invasive surgery for moderate disease; and reserve open
techniques for severe, refractory cases. This approach
maximizes the chance of symptom relief while
minimizing morbidity.

and potential difficulty in advanced arthritis or
ankylosis.

Open Joint Surgery: Open arthrotomy remains a
cornerstone for many perforation cases. Procedures
include open disc repair, disc excision, and possibly joint
reconstruction. Disc Repair: When the perforation is
moderate and the remaining disc tissue of good quality,
open suturing or anchoring can be done. One technique
(“modified disc anchorage”) fixes the disc edges to the
condylar neck with anchors and sutures. In a clinical
series of 31 patients, this method achieved a 96.8%
effective reposition rate and significant pain relief at 6
months [27]. This suggests that, for select perforations
(e.g. typel, Il from earlier classification), open repair can
restore joint anatomy effectively.

Disc Excision and Interposition: If the disc is
severely damaged or non-salvageable, it may be
resected. This leaves a gap that is often filled with
interpositional material to prevent bone-on-bone
contact. A wide array of grafts have been used:
autologous fat (abdominal or septal), temporalis
muscle/fascia, dermal-fat grafts, auricular cartilage, and
even alloplastic spacers. In surveys, 46% of surgeons
report using abdominal fat as an interpositional implant
after discectomy, and 10% use temporalis fascia [28].
Early animal studies demonstrated that autologous
dermal grafts into disc perforations result in fibrous
tissue growth across the defect, whereas untreated
controls did not heal [29]. Clinical reports similarly
describe successful reconstruction with autologous
cartilage or fascial-fat flaps [30]. Open discectomy is
especially indicated when perforation coexists with
crepitus and condylar degeneration; it effectively
relieves mechanical obstruction and can be combined
with condylar shave, eminectomy or total joint

https://doi.org/10.70439/2075-8790.2025.98.4.010



Cent Asian | Med Pract & Res 2025, 98 (4)

replacement as needed. Downsides of open surgery
include larger incisions, risk to facial nerve, longer
recovery, and potential for postoperative joint noises
and fibrosis [31]. Importantly, advocates of disc
preservation argue that joint replacement should be
postponed, when possible, to allow for condylar
remodeling and to avoid lifelong implant issues.
Comparative Analysis and Indications: In general,
arthroscopic methods are preferred for younger patients
or earlier-stage disease (Wilkes III-IV) because they
preserve native structures and have good mid-term
outcomes. Open approaches are often reserved for late-
stage cases. In practice, many surgeons tailor their

approach: for symptomatic perforations without severe
osteoarthritis, arthroscopy (with or without repair) is
attempted; if this fails or in the presence of ankylosis,
open discectomy and reconstruction are performed. A
recent international survey found that 66% of TM]
surgeons would choose discectomy for persistent
symptomatic disc perforation, while about 31% would
instead opt for alloplastic joint replacement, especially if
deterioration is advanced [32]. This reflects the wide
range of practice. Ultimately, success depends on careful
case selection: small perforations with good disc
mobility may do well with arthroscopy, whereas large,
chronic perforations often need open solutions.

6. Emerging Therapies and Future Directions

Recent advances in regenerative medicine offer
promising avenues for disc perforation repair. A 2024
review emphasized that only about 75% of TM] disc
perforations are currently repairable with existing
surgical techniques, highlighting the need for novel
solutions [33]. Tissue engineering strategies aim to heal
or replace severely damaged discs. These include
seeding stem cells (e.g., autologous TM]-derived
mesenchymal stem cells) onto biodegradable scaffolds
shaped like the native disc. In a rabbit model, synovial
MSCs seeded into a fibrin scaffold demonstrated
hyaline-like fibrocartilaginous tissue formation at
perforation sites after 12 weeks, suggesting potential for
disc regeneration [34]. Three-dimensional (3D) printing
and custom bioreactors have also been investigated:
polycaprolactone (PCL) scaffolds fabricated via 3D
printing, when seeded with adipose-derived stem cells
and cultured under dynamic loading, achieved
integrated tissue formation resembling the native discin
vitro and prevented degeneration when implanted in
vivo [35]. Additionally,
systems—such as transforming growth factor-p (TGF-
[)-loaded nanoparticles—and gene therapy approaches
cytokines (e.g., IL-1fB
antisense constructs) are under exploration to modulate
joint inflammation and promote matrix synthesis [36,37].
Though still experimental, such approaches could one

growth factor delivery

targeting proinflammatory

day regenerate a functional disc.

Biological treatments have also been studied.
Autologous platelet-rich plasma (PRP) injections into the
joint have shown symptomatic relief in TM] disorders,
though specific data for perforated discs remain limited;
review

a recent systematic

improvements in pain and maximal interincisal opening,

reported  significant

but heterogeneity in protocols precludes definitive
conclusions [38]. Allogeneic collagen matrices (derived
from bovine or porcine sources) have been used as disc
implants in small clinical series, demonstrating
satisfactory ~ functional =~ outcomes and  low
immunogenicity at one-year follow-up [39]. There is also
interest in chondroprogenitor cell transplantation: in a
minipig model, implantation of
chondroprogenitor cells on a hyaluronic acid-gelatin
scaffold into TMJ disc defects resulted in durable
fibrocartilage regeneration after six months [40]. Overall,

nasal

current regenerative therapies are in early stages;
rigorous clinical trials are needed to assess safety,
efficacy, and long-term integration.

From a clinical research standpoint, the field lacks
high-quality evidence. Most outcome data come from
retrospective  series.  Future  priorities
randomized controlled trials comparing arthroscopic
versus open treatments for disc perforation repair,
standardized scoring of pain and function (e.g., use of
the Research Diagnostic Criteria for TMD [RDC/TMD]
and visual analog scales), and long-term follow-up (=5
years) to assess joint health (e.g., progression of
arthrosis, need for reoperation) [41]. Imaging advances,
such as MRI
gadolinium and novel molecular biomarkers detectable
via positron emission tomography (PET), may improve
perforation detection and patient selection [42].
Understanding which patients benefit most from repair
versus replacement—accounting for factors like age,
systemic disease (e.g., diabetes, rheumatoid arthritis),
and parafunctional habits (e.g., bruxism)—remains a

include

intra-articular

arthrography with

critical research challenge.
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7. Conclusions

TM] disc perforation represents a complex
surgical problem at the interface of joint mechanics and
biology. Both arthroscopic and open surgical options are
effective when properly applied, but neither is
universally superior. Key surgical techniques—
arthroscopic lavage, disc discopexy, open repair,
discectomy with grafting—each have specific
indications, advantages, and limitations. According to
recent surveys, most experts favor discectomy (with or
without interpositional graft) for symptomatic
perforation, although minimally invasive approaches
are increasingly used first-line. Critically, long-term
outcomes depend on early intervention and appropriate
technique selection. At present, a portion of perforations
remains unrepairable by conventional
underscoring the need for advanced therapies. Future
research should focus on evidence-based protocols,
better diagnostic criteria, and regenerative treatments
aimed at restoring disc integrity. By integrating surgical

means,
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Tyiingeme

Temenri >xak OybiHbIHBIH (T)KB) amckicinHig Teciayi - imki Oy3BIABICTBIH COHFBI CaTBICBIHAAFbI KOpiHic, 04
ayBIPCBIHYABI, AUCQYHKIIUSIHBI JKoHE OCTEOapTPUTTIK esrepicrepai Tyabipadbl. bya moay TXKDB stmoaormscers,
MaTopU3NOAOTUACHH, AMAaTHOCTUKACHIH >KoHe eMiH KbICKaIlla KapacTeipasl. Co3bAMaAbl MeXaHUKAABIK IIaMajaH
TBIC JKYKTeMe >KoHe KaOBIHy AVICK MaTPUIIaCckIH Oy3aAbl, COHBIHAA Oy e3repic Teciayre akeaeai. MPT teciayai kepcete
aJca, apTPOCKOIMs AMarHOCTUKAHBIH HeTisri Kypaasl O0oabn Kala Oepesi. KoHcepBaTuBTI TeparsHBI ChIHAaKTaH
©TKi3TeHHEeH KelliH, KiIlli HeMece opTalla TecikTepAi apTPOCKOIMAABIK KOAMEH (AM3MIC/AaBak, )KMEKTi TazapTy HeMece
AVICKOIIeKCHsT) eMJeyre 0o0AaAbl. 3epTTeyaep aybIPCHIHYABI aliTapABIKTall KeHiAAeTyAl >KoHe aybI3AbI alllyAbl
JKaKcapTyabl KepceTedi. YAKeH HeMece JereHepaTUBTI >KbIpTblAyJdapFfa KOIl >Kargalida allblK XUMPYPIUs KOAAaHY
KaXeT (AMCKiHI KaAIlbIHa KeATipy, AMCKOKTOMILI, WMHTEPIO3UIIMAABIK TpaHCILIaHTAaTTap HeMece OyBIHAAPABI
aybIcTHIPY). KaHagaH naiiga 604FaH TiHAIK MHKeHepus aaicTepi (MbIcaabl, OaFaHaAbI XKacyIlla TYKbIMAapbl Oap Tipek-
KaAKaHJap) KaAIlbIHa KeAMeNTIiH gucKiaepai emaeyae 6oaaliarsl YMiT KYTTPeTiH a4ic eKeHAiriH kepceTeai. boaamak
seprreyaep T)KB KpI3MeTiH y3aK Mep3iMal OHTallAaHABIPY YIIiH paHAOMM3alusAaHFaH ChIHaKTapFa, CTaHJapTTaAraH
HOTIKeAepre JKoHe O10A0TUAABIK, TepalsiFa 0acBIMABLABIK Oepyi KaKeT.

TyiiiH ce3aep: camaii-TOMeHTi >XakK, OybIHbI, AUCK ITepPOparMsACE, apTPOCKOIMAABIK XUPYPINs, allIbIK OybIH
XMPYPIUACH], KaAIlbIHa KeATipy eMi.
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Pes3iome

[lepdopaums amcka BUCOYHO-HIDKHeuealOcTHOro cycrasa (BHYC) — koHeuHast craausi BHYTpPEHHETO
ITOBPe>XKAeHNsA, KOTopas BBI3bIBaeT 001b, AMCPYHKIIMIO U OCTeOapTpPUTHBIE M3MeHeHM:. B 4aHHOM 0030pe KpaTko
paccMaTpUBalOTCs STHOAOTML, TaTOPU3NOAOTIL, AMAaTHOCTHKA 1 AedeHre. XpOHIJecKas MexaHndecKas eperpysKka
U BOCIIa/Z€HMEe Pa3pyIlaloT MaTPUKC AVMCKa, IpUBOoAs K tepdopanun. Xors MPT MoxxeT ykasbplBaTh Ha Itepgoparuio,
apTPOCKONNUsI OCTaeTCs OKOHJYATeAbHBIM AMarHOCTUYECKUM MHCTPyMeHTOM. Ilocae Kypca KOHcepBaTUMBHOI Tepannuin
HebOAbIIINIe NAU YMEPeHHbIe ITepdopali MOTYT OBITh YCTPaHEHBI apTPOCKOIIMYIECKH (AM3YC/TIpOMBIBaHNE, CaHALIVI
KpaeB MAM AVICKOIIEKCILI), TIPU DTOM MCCAeAO0BaHIA COODOIIAIOT O 3HAYMTEABHOM O00/AerdeHny O0OAM M yAYYIIeHNN
OTKpbIBaHM: pTa. boaee KpymHBIE WMAM JeTeHepaTUBHBIE pa3phIBBI 49acTO TpeOyIOT OTKPBITON XUPYPTUHU
(BOccTaHOBAEHIE AMCKA, AVICKDKTOMUS, MHTEPIIO3UIIMIOHHBIE TPaHCIIAaHTaThl AU 3aMeHa cycTaba). HoBble MeTOARI
TKaHeBOI WHXXeHepum (K IIpuMepy, KapKackl C 3acesHHBIMM CTBOAOBBIMU KA€TKaMU) JA€MOHCTPUPYIOT
MepCIeKTUBHOCTh IIPM pereHepanyy HEBOCCTAaHOBUMEIX AVMCKOB. B Oyaymmx mccaeAoBaHMAX caelyeT OTAaBaTh
MIPYOPUTET PaHAOMU3MPOBAHHBIM UCIBITaHIAM, CTaHAAPTU3MPOBAaHHBIM pe3yAbTaTaM U OMOAOIMYEeCcKM MeTodaM
AedeHus AAsl ONTUMM3anmu goArocpounon ¢pyuxiym BHUC.

Karouesble caoBa: BICOYHO-HIDKHEYEAIOCTHON CycTaB, mepdopanusd AMCKa, apTpOCKOIMJIecKas XUpPyprusd,
OTKpPBITasI XMPYPINs CycTaBa, pereHepaTUBHasI Tepanusl.
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