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A NEW IDEA ON THE TREATMENT OF TEMPOROMANDIBULAR INTERNAL
DERANGEMENT: REPAIRING THE DISC WITH CELL SEEDING

TEMPOROMANDIBULER EKLEM INTERNAL BOZUKLUKLARININ TEDAVISIN-
DE YENi BiR DUSUNCE: HUCRE EKiMi YOLUYLA DiSK ONARIMI

Alper Mete Ugurlu1, Baris Keklik!, Hasan Utkan Aydin!, Demirhan D1ragoglu2,

ABSTRACT

Internal derangement (ID) is the displacement and dys-
function of temporomandibular joint (TM]) disc and is
commonly seen TM] disorder. Many treatment modalities
developed for ID. We hypothesize that stem cells and
chondrocytes harvested from adiposal mesenchymal and
costachondral tissues can be seeded inside the intraarticu-
lar disc in late stages ID patients. This can be done after
arthroscopic lavage and adhesiectomy. To our best notice,
there are no studies about disc engineering invivo condi-
tions. Therefore, we offer new therapy which include cell-
matrix interactions invivo.
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To the Editor;

At least 5% of the general population suffers from
temporomandibular joint (TM]J) disorder (1). Internal
derangement (ID) is the displacement and dysfunction
of TM] disc and is commonly seen temporomandibu-
lar disorder. It is a clinical condition where the disc is
dislocated, most frequently anteromedially from the
condyle (2). In the late stage of 1D, the disc looses its
natural structure (3). Finally, this process finishes with
articular degeneration. Experimental studies have
shown that is not only a mechanical problem but also
that the induction of anterior disc displacement that
results in neovasculatization, fibrillation and vacuoliza-
tion of the extracellular matrix in the condylar carti-
lage. Instead of normally existing type II collagen an
increase in type I collagen is observed. In addition,
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OZET

Yaygin gorilen bir temporomandibuler eklem (TME)
rahatsizligi olan internal bozukluk (IB), TME diskinin
yerdegistirmesi ve disfonksiyonudur. ID icin pek ¢ok
tedavi modalitesi Onerilmistir. Hipotezimize gbre geg
dénem ID hastalarinda intraartikiiler disk icine adipozal
mezensimal ve kostakondral dokulardan elde edilen kék
hticre ve kondrositletle ekim yapilabilir. Ekim artroskopik
lavaj ve adhesiyektomiyi takiben uygulanabilir. Bildigimiz
kadariyla invivo sartlarda disk mithendisligi konusunda
yapilan ¢alisma yoktur. Bu nedenle invivo hiicre-matriks
etkilesimini iceren bu yeni tedavi yéntemini 6neriyoruz.
Anahtar Kelimeler: Rehabilitasyon, Temporoman-
dibuler eklem diski, Temporomandibuler eklem hastalik-
lart

depletion of keratan sulfate, chondrotine-4 and chon-
drotine-6 sulfate leads to loss of shock absotrber func-
tion of the cartilage. All of thess processes ate also
known to occur in osteoarthritis of other joints (4,5).

Many treatment modalities developed for ID
includes medical therapy, physiotherapy, intraarticular
injections and surgical interventions (arthroscopy, dis-
copexy, discectomy etc.). Although current therapies
have some beneficial effects on pain relief, they do not
prevent the progression of the disease nor do they
achieve anatomical healing (6,7,8). Tissue engineering
is a new alternative treatment option in TM] disorders,
especially in cases where the disc is damaged. Since the
TM] disc does not regenerate, it can be an ideal candi-
date for tissue engineering approaches (9).

Alper Mete Ugurlu, Istanbul University, Istanbul Medical Faculty, Department of Plastic and Reconstructive Surgery, Istanbul,

Turkey
e-mail: ameteu@hotmail.com

1 Istanbul University, Istanbul Medical Faculty, Department of Plastic and Reconstructive Surgery, Istanbul, Turkey
2 |stanbul University, Istanbul Medical Faculty, Department of Physical Medicine and Rehabilitation, Istanbul,

Turkey



98 A NEW IDEA ON THE TREATMENT OF TEMPOROMANDIBULAR..., Ugurlu

Recent studies have shown that synovial membrane
secrete high proportion of synovial fluid into the joint
space (10). The change of the collagen types and
decreased amount of glycoseaminoglycans (GAGs)
also have great pathologic role in the development of
ID (11). In invitro TM]J disc engineering shown that
chondrocytes secrete collagen and GAGs at approxi-
mately levels similar to the normal disc tissue (10).

We hypothesize that stem cells and chondrocytes
harvested from adiposal mesenchymal and costa-
chondral tissues. Harvested cartilage cells are cultered
in monolayer to increase the cell number. Adiposal
derived stem cells express multiple CD marker anti-
gens similar to those observed on mesncymal stem
cell. Adipose tissue can be harvested in large quantities
with minimal morbidity from umblical region. Cultered
cartilage and stem cell tisssue can be seeded in tmj disc.
This can be done after arthroscopic lavage and adhe-
siectomy, and the joint must be splinted to avoid
mechanical injury. Local anesthetic xylocaine with epi-
nephrine may be placed and the superior joint space
can be insufflated using a 18-gauge catheter with nor-
mal saline (1). A sharp trocar and a cannula can be
introduced in the superior joint space. Surgical tech-
nique involves lysis and lavage together with release of
adhesions. A complete irrigation of the joint may be
done with removal of all debris. After visualization of
the posterior disc attachments, stem cell and chondro-
cytes which are harvested from mesenchimal and
costachondral tissue (9) can be seeded into the articu-
lar disc and appropriate mechanical load must be
aplied to transform stem cell to turn in load bearing
fibrocartilage (12,13). We believe that seeded cells also
secrete synovial fluid and can improve the nourish-
ment of the cartilage and lubrication of surrounding
bony structures. Thus increased amount of collagen
and GAGs can provide anatomical rearrangement.

The number of chondrocytes decreases in time in
the experimental disc model. Their survival in the liv-
ing tissue is still a question to be answered and unfa-
vorable conditions like inflamation and excessive load
on the joint may negatively affect the therapy.

Development of the tissue engineering provides
different viewpoints. The researches mostly aimed
invitro disc engineering in TMJD. Eventhough final
purpose in the tissue engineering is provide the three
dimensional tissue specific architecture, cell-matrix or
cell-cell interactions have great importance in future
therapy modalities. On the understanding of these
interactions, we influnce the harvested cell invivo con-
ditions more reliable. To our best notice, there are no
studies about disc engineering invivo conditions, and
we offer new therapy which include cell-matrix interac-
tions invivo. It can provide anatomical rehabilitation
rather than conservative therapies and less time con-
suming and cheaper than invitro disc engineering;

FTR Bil Der - J PMR Sci 2009;12:97-98

6.

10.

11.

12.

13.

REFERENCES

Milam SB. Temporomandibular disorders. In: Fonseca
RJ (ed). Oral and maxillofacial surgery. WB Saunders,
Philadephia, 2000.

Wilkes CH. Internal derangements of the temporo-
mandibular joint. Pathological variations. Arch
Otolaryngol Head Neck Surg 1989;115:469-77.

Detamore MS, Athanasiou KA. Structure and function
of the temporomandibular joint disc: implications for
tissue engineering, | Oral Maxillofac Surg, 2003;61:494-
506.

Sharawy M, Ali AM, Choi WS. Experimental induction
of anterior disc displacement of the rabbit crani-
omandibular joint: an immuno-electron microscopic
study of collagen and proteoglycan occurrence in the
condylar cartilage. ] Oral Pathol Med. 2003;32:176-84.

Ali AM, Sharawy M. Histochemical and immunohistoc-
hemical studies of the effects of experimental anterior
disc displacement on sulfated glycosaminoglycans,
hyaluronic acid, and link protein of the rabbit cranio-
mandibular joint. ] Oral Maxillofac Surg. 1996;54:992-
1003

Oliveras-Moreno JM, Hernandez-Pacheco E, Oliveras-
Quintana T, Infante-Cossio P, 7. Gutierrez-Perez JL.
Efficacy and safety of sodium hyaluronate in the treat-
ment of Wilkes stage II disease. ] Oral Maxillofac Surg;
2008;66:2243-6.

Gonzilez-Garcia R, Rodriguez-Campo FJ, Monje F,
Sastre-Pérez ], Gil-Diez Usandizaga JL.. Operative versus
simple arthroscopic surgery for chronic closed lock of
the temporomandibular joint: a clinical study of 344
arthroscopic procedures. Int J Oral Maxillofac Surg.

2008;37:790-0.

Jerjes W, Upile T, Abbas S, Kafas P, Vourvachis M, Rob
J, Mc Carthy E, Angouridakis N, Hopper C. Muscle
disorders and dentition-related aspects in temporo-
mandibular disorders: controversies in the most com-
monly used treatment modalities. Int Arch Med.
2008;1:23

Almarza AJ, Athanasiou KA. Effects of initial cell see-
ding density for the tissue engineering of the temporo-
mandibular joint disc. Ann Biomed Eng. 2005;33:943-50.

Tanaka E, Detamore MS, Tanimoto K, Kawai N.
Lubrication of the temporomandibular joint. Ann
Biomed Eng. 2008;36:14-29.

Shibata T, Murakami KI, Kubota E, Maeda H.
Glycosaminoglycan components in temporomandibular
joint synovial fluid as markers of joint pathology. ] Oral
Maxillofac Surg, 1998;56:209-13.

Sakurai M, Yonemitsu I, Muramoto T, Soma K. Effects
of masticatory muscle force on temporomandibular
joint disc growth in rats. Arch Oral Biol. 2007;52:1186-
93.

Johns DE, Wong ME, Athanasiou KA. Clinically rele-
vant cell sources for TM] disc engineering. ] Dent Res.
2008;87:548-52.



