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TEPIAHWH: O evoeiteig via xeipoupyikr Bgpareia
otn Suohertoupyia g kpotagoyvabikrig didpBpwong
(Kr'A) eivar: 1otopikd unotpomidloviog e€apBpruatog
XwpPIG autdpatn avata&n rj movog Kai Aertoupyikeg dia-
TAPAxEG Tou Ogv avIamokpivovial Otn ouvVInENTKA
aywyr. 2KomoéG NG epyaoiag autrg efval n mapouaia-
on kai agloAdynon Twv SNUOPINESTEPWV XEIPOUPYIKWY
TEXVIKOV HEOA amd  avIMPOOWTIEUTIKEG TIEQITTIOOEIG
pag. O1 mepimyoeig mou mapoucidlovta givar: ) uto-
Tpomdlov e€dpOpNUAa TToU AVIIETWITIOTNKE [E APQO-
TepomAeupn apBpoguuatektopr), 2) ooteoapBpitda
TIOU QVUMETWTTIOTNKE PE OIOKEKTOWN, 3) TIAPEKTATTION
ka Sidtpnon Tou SfoKou TIOU QVUIUETWIIOTNKE  HE
Siokomhaotikr), 4) i6la pe v Tapandvw TEPITTTwon
TIoU QvuETwITiotnKe pe kabriwon tou diokou atov
kOvOUAo Kal 5) mpdogpatn medobia Mapektdmon Tou
QVTIPETWTTIOTNKE €TTioNG Pe aykUpwon Tou diokou atov
KSvOUAo.

Mapouoidlovtal ta euprjpata anmd ) Pakpoxpovn
HETEYXEIONTIKY TIapakoAoubnon twv aocBevwv. Ako-
AouBel oulrtnon yia Ta TG evaMaktikég AUOEIG oe kaBe
TIEPITTTWON Kal EMXEIPETal CUYKPITIKY agloAdynor| Toug.
>upmepaivetal 3T 0 otdXxoG TNG XeEIPOUPYIKAG Beparei-
ag mpérel va eival n katd to duvatd diatjpnon g Ael-
TOUPYIKOTNTAG TwV QUOIOAOYIKWY otoixeiwv tng didp-

Bpwong.

AEZEI> KAEIAIA: Kpotagoyvabikr, SuoAertoupyia,
XEIPOUPYIKA

SUMMARY: Indications for the surgical treatment of
temporomandibular joint (TMJ) disorders include: (a) a
history of recurrent acute dislocation of the condyle,
(b) osteoarthrosis with pain and serious functional dis-
order, (c) disc displacement without reduction, causing
functional disorder. There are several surgical tech-
niques that can be used when the above-mentioned
conditions do not respond to conservative treatment.
The aim of this study is to present and evaluate the
most popular of these techniques by means of five rep-
resentative cases.

These cases are: (I) a case of recurrent dislocation
treated by bilateral eminectomy, (2) a case of osteo-
arthritis treated by discectomy, (3) a case of disc dis-
placement and perforation corrected by discoplasty,
(4) a case similar to the one mentioned before, treat-
ed by anchoring the disc to the condyle, and (5) a case
of recent anterior disc displacement, also treated by
anchoring the disc to the condyle.

We present the findings of the long-term postoperative
follow-up of these patients. The alternative solutions in
each case are then discussed and a comparative evalu-
ation of these solutions is attempted. Finally, we con-
clude that the aim of the surgical treatment should be
to preserve the function of all the normal structures of
the joint.

KEY WORDS: Dysfunction, temporomandibular, sur-
gery
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EIZAITQrH

H Suolertoupyia g kpotagoyvabikrig didpBpwong
(KrA) r «kpotapoyvadikl duoertoupyia», 1 akdpa
«kpavioyvabik diatapaxri», eival 6poG CUVWVUHOG
Tou «SuoAertoupyia tou otopdtoyvabikoly ouoTrua-
TOGY Kal TIAAAIGTEPWY OTTIWG KETMWOUVO OUOAEITOUPYIKO
olvdpopo g KI'Aw, «paontnpiakr] SuocAertoupyiay,
«EMWOUVO  PUOTIPOOWTIKS  OUVOPOHOY», «OUVOPOO
Costen» ka. (Costen, 1936, Agerberg kai Carlsson,
1975, McNeil, 1983, Griffiths, 1983). H moMarii} opo-
Aoyia avtavakhd akpIBoG TIG TTOMEG Kal SIapOPETIKEG
TIPOOEYYIOEIG TTOU KaTd KaipoUg emxelipriBnkav yia
ouotnuatikr] aglohdynon piag diatapaxng mou eival
apketd ouxvr) aMd éxel moAudidotatn artoAoyia, mor-
KA KAIvVIKE eikéva kal oxi amoAuta mPoPAEYIUnN eEEN-
&n.
Mdvo og éva pikpd mooootd Twv aceviv e Suolel-
Toupyia n evdedelypévn Bepareia eivar xeipoupyikr. O
akpIBrg Mpoodiopiopds Tou Tocootol autoy eival
apketd duoxeprig 16T a) Sev UMGpXel opoEWVIa otnv
tagivéunon kai otadloroinon twv diatapaxwv g KIA
Kal B) oI AeYOUEVEG KIKPOETTEUPATIKEG» TEXVIKEG EXOUV
aoagorolfael Ta OpIa AvApeoa OTn OUVINENTIKA Kal T
xelpoupylkr) Bepareia. O1 Texviké autég eivar ol evoo-
Kal TiePIapBPIKEG eyXUOEIC Qapudkwy, n TAUCN umd
nifeon (apBpokévinon -lavage) kai n apBpookorikd TG
kpotagoyvabikic didpbpwong  (Dolwick, 2001).
Qotdoo, N avoIKTH XEIPOUPYIKY TNG KPOTaQoyvadikig
S1dpBpwong Ba propoloe adpd va BewpnBel evde-
Serypévn dtav utidpxer:
| 1oTopIKd  UTToTpOmdloviog eEapBpripatog Xwpig
autépatn avdtadn
2. akuvoypagikd  amodedelypévn ooteoapBpitida e
TIOVO, TToU BV EAEYXETAl HE OUVTNPENTIKEG KAl PIKPO-
EMEPPATIKEG TEXVIKEG
3. mapektdmon tou didpBpiou Siokou pn avataoode-
vn, ye oofBapr Aertoupyikr diatapaxr| mou dev avta-
TIOKPIVETAl O€ OUVINPENTIKY QVTIHETWTION.
2komdg TG mapolodag PEAETNG eival n KEItikr TTapou-
ofaon twv SnNUOPINECTEPWV XEIPOUPYIKWY TEXVIKWY YIa
TNV XEIPOUPYIKH QVTIPETWITION Twv Tiapandve evoeite-
WV P€oa amd AvVUTPOOWITEUTIKEG TIEQITIIWOEIG PAG KAl
n oudrtnon yia Tig emhoyeg mou Siabétel o Bepdmwv
petaly Slapdpwv evaMakTKwy NICEWV.

MAPOYZIAZH MEPINMTQZEQN

In mepimwon

Avdpag 75 €twv, He PHAKPOXPOVO I0TOPIKO VOOOU TOU
Parkinson, umé aywyr| pe avumapkivoovikd kai didgo-
pa veupoAnTTUIKA PAPHAKA, UTIECTN Ta TEAeUTaia Xpo-
via 4 @opég o&U appotepdmieupo EdpBpnua g
KI'A, yia to omoio xpeidCovtav kdbe popd va diakopi-
00l ota emeiyovia efwtepIkd IATPEia eQnUEPEUSVTWY

Bevéng I. kar ouv./Venetis G. et al.

INTRODUCTION

The term “temporomandibular joint dysfunction”, also
known as “temporomandibular dysfunction” (TMD) or
“craniomandibular disorder”, is a synonym for older
terms such as “TMJ pain syndrome”, “masticatory dys-
function”, “myofacial pain syndrome”, “Costen syn-
drome” (Costen, 1936, Agerberg and Carlsson, 1975,
McNeil, 1983, Griffiths, 1983). The use of multiple
terms to describe the same condition reflects the many
different approaches that have been taken to systemat-
ically evaluate a common dysfunction with different
causes, varying clinical appearance and a course which
is not always predictable.
Surgical treatment is indicated only in a small percent-
age of patients with TMD. However, it is difficult to
determine this percentage accurately because: (a) there
is no consensus on the classification and staging of TM|
disorders, and (b) the so-called “minimally invasive”
techniques have blurred the distinction between con-
servative and surgical treatment. These techniques
include intra- and periarticular injection of medications,
arthrocentesis, lavage under pressure and temporo-
mandibular joint arthroscopy (Dolwick, 2001).
However, TMJ open surgery could be addressed in
case of:
l.a history of recurrent acute dislocation of the
condyle
2. painful osteoarthritis (with radiographic evidence),
which cannot be treated by conservative and mini-
mally invasive procedures
3. disc displacement without reduction, causing serious
functional disorder, which is not responding to con-
servative treatment.
The aim of this study was to attempt a critical review
of the most popular surgical procedures for the treat-
ment of the above-mentioned indications through the
presentation of five representative cases, and discuss
the various options available to surgeons.

PRESENTATION OF THE CASES

st case

A 75-year-old patient, with a long history of Parkinson’s
disease, under treatment with anti-parkinson drugs and
various neuroleptics, suffered four episodes of acute
bilateral TM] dislocation during the last few years. Every
time, he was referred to the emergency outpatient
departments of emergency hospitals. Neurologists
excluded the possibility of discontinuing or changing
the patient’s medications. Under general anesthesia and
through a preauricular incision, the patient underwent a
bilateral eminectomy (Fig. |).
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KOvOUAoG Kiveftal TAéov avepmddiota.
Fig. 1: a: The eminectomy site is traced by creating holes and a groove. b: The articular eminence has been removed, thus allowing the condyle
to move freely.

i e

patient's mouth-opening

voookopeiwv. H mBavdtnta diakorric rj yporormoinong
NG aywyrig Tou ammoKAEioTNKe KATnyopnuatikd amo
Toug Bepdmovteg veupohdyouc. YTié vevikr) avaioBnaoia
kal diapéoou TpowTiaiag Topng o acBevric uttoBA}ON-
Ke o€ aupotepdmAeupn apBpogupatexktopr| (Eik. ).

2 mepiTTwon

luvaika 60 etwv, pe ooteoapBpitida kar ot duo KI'A,
ep@avioe povipo meplopiopd ot Sidvoign Tou Tepio-
piotnke ota 34 xiAiootd (Eik. 2a) kar mévo ot orén
Se€id, Tou Sev UMOXWPOUOE [E P OTEPOEIdH avii-
@Aeypovndn. H aktivohoyikr perétn avédeife ooteo-
apBpitikég aMolnoeig kKupiwg Oe€Id kal pn avatacod-
pevn mpdobia mapextdmon kai mbavr) didtpnon tou
de€iol didpBpiou diokou. ‘Eyive pia evboapbpikn
TAUon Tou emépepe TTOAU pikpr| Beitiwon Sidpkeiag
HONG piag eBdopddac. H edoapbpikry éyxuon ualou-
povikoU vatpiou (Suplacyn® inj gel, 20mg/2ml) av ka
€yIve emavelMnupéva, eixe emiong Twxd amoteAéopa-
1a. H aoBeviig umoPAribnke oe Siokektopr] Segid Ka

Tépog ', No 1,2010/Vol |1, No I, 2010
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Eik. 2: a: Métpnon mpoeyxeipnuikrig didvoigng pe eidikd petpntr ota 34 xiliootd. B Metd tn Siokektopr| Siakpivetar éviovn aMoiwon otov
K6vBUAo (BEog) Tou cupgUovtav Ioxupd pe To Sioko. P: apBpikd ipa. y: oagrig BeAtivon otn peteyxeipnuikr Sidvoign.

Fig. 2: a: Measurement of the preoperative mouth-opening range at 34mm, with a specifically designed measurer. b: After disc removal a
severe lesion of the condyle can be seen(arrow) along with its symphysis with the disc. ®: articular eminence. c: A distinct improvement in the

2nd case

A 60-year-old woman, suffering from osteoarthritis in
both TMJs, presented with a restricted mouth-opening
permanently limited at 34mm (Fig. 2a) and pain upon
biting, on the right side, which could not be relieved
with non-steroidal anti-inflammatory drugs (NSAIDs).
The radiographic examination revealed the presence of
osteoarthritic lesions, mainly on the right TMJ, and ante-
rior disc displacement without reduction, as well as a
possible perforation of the right inter-articular disc. The
intra-articular lavage that was performed vyield a tem-
porary improvement, lasting only one week. The
repeated intra-articular injection of hyaluronic acid
(Suplacyn® inj jel, 20mg/2ml) also produced poor
results. The patient underwent a discectomy on the
right side, with additional contouring of the articular
surface of her condyle (Fig. 2b). During the operation,
anterior disc displacement, perforation and severe
degeneration were confirmed. The patient’s postoper-
ative course was uneventful (Fig. 2¢).
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e€opdhuvon g apBpikig em@dveiag Tou Kovouhou
(B 2B). 210 xeipoupyeio diamotwbnke du o diokog
rAtav mpooBia TIapeKToTOPEVOS, SIGTENTOG Kal éviova
ekpUAIopévoc. H peteyxeipnuikr Topeia ftav opaiy.

3n mepimwon

Avdpag 53 xpdvwv, pe I0Topikd BopUPwy Kar TTepioTa-
olakou «kAeidbwpatocy (locking) otn didvoi&n, eppdvi-
0€ TG Teleutaleg eBOOPASEG POVILO TIEPIOPIOKS OTN
Siavoi€n kai mévo oty apiotepr] KIA katd m 61én
oKkAnpwv tpoewv. Eyive vdpBnkag emavatomnobétnong,
xopnynenkav Ama puoxaAapwtikd Kar petd amd duo
prveg emavekupriBnke n SuoAertoupyia. Aev urmpge
IkavoTroInTikr BeAtiwon kal amogaciotnke n dievépyeia
evdoapBpikig mAUoNg mou Beitiwoe tn SidvoiEn ald
napépeve o Tévog Katd tn Sr&n okAnpwv tpoewy. H
payvnukr) apBpoypapia Tou Eyive Ot OUVEXEID [E
evdboapBpiky  éyxuon  mapapayvnukig  ouoiag
(Magnevist®, Schering, A.G., Germany) avédeie ava-
taoodpevn mpdobia mapektdmon kar didtpnon tou
S1apBpiou diokou (Eik. 3a). O acBevr|g umoPArBnke o
XEIPOUPYIKY| emavatonofetnon tou apiotepol didp-
Bpiou diokou kar diokomAaotiky (Eik. 3B,y,5).

4n mepimwon

luvaika 41 etwv pe 1otopikd Boplfwy otnv apiotepn
KI'A eppdvioe aipvidia mepiopiopd ot didvoi&n Ka
névo ot dr&n mou evromiCovtav otnv apiotepr] KIA.
H kAiviki} Sidyvwon kai n aktvoloyikr) pehétn €Beoav
n Sidyvwon g mpdobiag mapektdmong xwpig avdta-
&n kai pe Sedopévo To TMPAOPATO I0TOPIKS, Eyivav
TpooTdBeieg Pe vapOnka emavatonofetnong kar evdo-
apBpikég TAUOEIG Kal eyxUCEIG UGAOUPOVIKOU, WOTE N
napektémon va kataotel avatacoodpevn (Eik. 4a).
Mpdypat n didvoién tou otdpatog PeAtidnke katd 5
XINOOTA, TIApEPEIVE OPWG O TIOvoG otn drén. H payvn-
Tk} apBpoypagia Tou éyive ota MAaiold NG TTAPAKo-
Aoubnong empPePaiwoe v avdta&n tou TapekTorI-
opévou diokou Katd tnv mAjpn didvoi€n, ald aveéder-
e didtpnon Kal 0OTEOPUTIKEG AMOIWOEIG TOU KOVOU-
Mou (Eik. 4B). Me dedopévn v Cwnpery embupia tng
aoBevoug va amaMayel amd Tov MOVO e XEIPOUPYIKT
Bepareia amogaoiotnke katapxry va yivel SIoKeKToun
kal eEopdAuvon tou kovdUAou. 2To xelpoupyeio diart-
otwbnke &t mapd t didtpnon tou diokou otn diméta-
An Cwvn, o Ivoxovdpivog Saktuhiog ftav o oplakd
anodektr] katdotaon. [MNafpvovrag umdyn v nAikia
NG aoBevolg, to oxédio Bepareiag emavampoodiopi-
OTNKE Kal amo@aoiotnke emavatomoBétnon tou diokou
kal kaBrAwor Tou otov kovOuAo pe dykupa Mitek mini
anchor, (Mitek® Products Inc., Westwood, Mass) (Eik.
4B). O mévog unoxwpnoe dUeca PETEYXEIPNTIKA A
n diavoién mapépeve meplopiopevn (Eik. 40) kar Pei-
TWONke pe aokrioeig mabnukrg didvoigng.

Eik. 3: a: Mayvnukr} apBpoypagia apiotepriq KI'A tou acbevry tg 3ng mepimwong, apiotepd e
KA\eloTo Kal Se€Id pe avolktd otdpa kal Texvikn fat/sat: to Béhog umodeikviel Siappon
Tiapapayvnukrig ousiag amd 1o dvw oto kdtw apbpikd didotnpa, evdeiktikr didtpnong tou diokou
mou eival og TiPdobia Tmapektomon pe emavagopd. B Aickomaotikr katd Dolwick. ‘Eva tpiywvo
Tpripa agaipeitar and  dimétaln {ovn. v: O ivoxdvdpivog diokog cuppdrmtetal 0to koAOBwua Tou
ommoBodiokikoy 10ToU Kal PETAKIVEITAl TAUTOXPOoVA TIPOG Td TTow Kal £6w, Wote va €pbel otn B€on
avdtagng g mapextomong. &: O diokog o kavovikr Béon mavw amd Tov KOVOUAO.

Fig. 3: a: Magnetic resonance arthrography of the 3rd patient’s left TM, in a closed-mouth (left) and
in open-mouth position (right), using the fat/sat technique. The arrow indicates the leakage of
paramagnetic medium from the upper to the lower articular compartment, which is typical for
perforation of an anteriorly displaced disc with reduction. b: Dolwick discoplasty. A triangular piece
was removed from the bilaminar zone. c¢: The fibrocartilaginous disc has been sutured on the
proximal stump of the retrodiscal tissue after mobilization backwards and outwards, in order to
reach the reduction position. d: The disc in a normal position, above the condyle.

3rd case

A 53-year-old man, with a history of TMJ clicking and
occasional locking, had been suffering from a perma-
nent inability to open his mouth for the last few weeks,
as well as from pain in the left TMJ] when chewing hard
food. A repositioning splint was made, mild muscle
relaxants were administered and, after two months, the
dysfunction was re-evaluated. The patient's improve-
ment was not satisfactory and an intra-articular lavage
was decided upon, which improved the patient's
mouth-opening ability, but not the pain when biting
down on hard food. The magnetic arthrography that
was performed after intra-articular injection of a para-
magnetic medium (Magnevist®, Schering, A.G.,
Germany) revealed a reducible anterior disc displace-
ment and perforation of the articular disc (Fig. 3a). The
patient underwent a surgical repositioning of the left
disc along with discoplasty (Fig. 3b,c,d).

4th case

A 4l-year-old woman, with a history of clicking in the
left TMJ, presented with a sudden limitation in her
mouth-opening and pain upon biting, located in the left

Apxeia EMnvikrig Ztopatikrig & NvaBompoowikrig Xeipoupyikig/
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Eik. 4: a: Eixéva etepdmheupng omioBiag
avewypévng SiEng (mpoowpivic),
XAPAKINPEIOTIKA PETd amd evdoapBpikr| éveon
uypoU umd Tiieon, Kal evOEIKTIKY EMTUXOUG
€yxuonc tou evboapBpikd. P: payvnuikn
apBpoypapia (TpoeyxeipnTiKr) TG APIOTEPNG
KF'A apiotepd pe kAeiotd kai Se€id pe avoiktd
otépa: avatacodpevn mpdobia mapextdmon
diokou. D: diokog, K: kdvduhog. v: kaBriiwon
Tou Siokou e dykupa mitek. &: peteyxelpnTIKN
MRI g apiotepri KI'A pe kheiotd (apiotepd)
Kal avoIktd otopa(degid), mou deixvel Tov
aykupwpévo didpBpio Sioko mdvw amd tov
KOVOUAO Kal OXETIKA TTEPIOPIOPEVO EUPOG
81dvoIEng Tou dev ogeiletal o€ TTAPeUPOAY Tou
diokou.

Fig. 4: a: Unilateral posterior openbite
(temporary), which typically occurs after the
intra-articular injection of a liquid under pressure
and is indicative of a successful injection. b:
Magnetic resonance arthrography (preoperative)
of the left TMJ, in a closed-mouth position (left)
and in open-mouth position (right): anterior disc
displacement with reduction. D: disc, K: condyle.
¢ Immobilization of the disc by means of a
mitek anchor. d: Postoperative MRI of the left
TMJ in a closed-mouth position (left) and in an

open-mouth position (right), showing the
anchored disc above the codyle and a relatively
limited mouth-opening range, which is not due

to the interference of the disc.

5n mepimwon

l'uvaika 42 xpovwv MpooABe e cupmwPatoAoyia kai
I0TOPIKS TTAPOHOIO He TV TIponyoUpevn (4n) mepimw-
on. H payvnukdg apBpoyparia avédeife mpdobia
TIapeKTOmMOon tou aplatepoy didpOpiou diokou Tou,
Opwg, diakpivovtav KaAd opyavwpévog kal Xwpig did-
tenon (Eix. 5a). Apoul kai oe autr tv acBevr| dokipd-
otnKkav dideopeg ouvinentikég Bepameieg XwpIg IKavo-
TIoINTKS ATTOTEAECHA, AMOPACiOTNKE emavatomofén-
on tou diokou kar kaBAAwor| Tou atov KGVOUAO [ pivi
dykupa Mitek Tou amépepe dpeon Beitiwon ot Ael-
Toupyikétna (Eik. 5By).

ANMOTEAEXMATA

>e 6houg toug acBeveic ummp&e onuavtikr Pertinvon
ot AertoupyIkdTNTa Tou otopatoyvabikol ouatripa-
T0G, dueoa. 2uotiBnKav aokroelg, eEATOMIKEUHEVEG,
wate va diatnenBel N kaAj Aertoupyikdtnta kar va aro-
@euxBel n ouADONG pikvwon Twv TePIdPBPIKOY PaAa-
KOV Hopiwv. >e GAoug Toug acBevelg éyive peTeyxelpn-
KOG ENeYXOG He AMAEG aKTIVOYPAPieg e avoIktd Kal
KAeloTd otéua pe egaipeon v acBevry g 4ng mepi-
TMWONG OTNV OTIoIa €yIVE PETEYXEIPNTIKY  PAYVNTIKA
Topoypagia. H anwtepn peteyxeipnuikr mapakoAoudn-
on Kupdvlnke amd 6 prveg (4n mepimwon) w¢ Tpia
xpovia (In kal 5n mepfmwon) kar oe autr| aglohoyrion-
Kav n péyiotn didvoiEn kai o mévog otn Asrtoupyia
(Hdonon):

In mepimwon (apBpopupatektopr)): Mia mpoowpivi

Tépog ', No 1,2010/Vol |1, No I, 2010

TMJ. The clinical and radiological examinations placed
the diagnosis of anterior disc displacement without
reduction and, considering the patient’s short history,
we used a repositioning splint and performed repeat-
edly intra-articular lavage and injection of hyaluronic
acid, in order to reduce the recent displacement (Fig.
4a). The mouth-opening was indeed improved by
5mm, however the pain upon biting was not relieved.
The magnetic arthrography that was performed at fol-
low-up confirmed the reduction of the disc displace-
ment in open-mouth position, but revealed perforation
and osteophytic lesions of the condyle (Fig. 4b). Bearing
in mind the patient’s will to undergo a surgical opera-
tion in order to “get rid” of the pain, we decided to
perform a discectomy and a remodeling of the condyle.
During the operation, we estimated that, despite the
perforation of the disc in the bilaminar zone, the fibro-
cartilaginous zone was in a marginally acceptable condi-
tion. Taking into account the patient's age, we recon-
sidered our treatment plan and decided to reposition
the disc and anchor it to the condyle with a Mitek mini
anchor (Mitek® Products Inc, Westwood, Mass) (Fig.
4c). The pain was relieved immediately after the oper-
ation, however the patient's mouth-opening was still
limited (Fig. 4d) and improved by passive range of
motion (ROM) exercises.

Sth case
A 42-year-old woman presented with a history and
symptoms similar to that of the previous patient (4th
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Ei. 5: a: >t payvnukr apBpoypagia to voxdvdpivo tpriua tou diokou gaivetal mapektomopévo (dompo BEAOG) evid TO OKIaoTiké TTapapiével oto dvw apBpikd didotnpa
oriou Kai eixe evebel (palipo BEog). B: kabrilwon tou diokou pe dykupa atov kdvduho. H dykupa (oxrjpa) Tomobeteital otnv omioBia em@dveia Tou kovoUAou. 2N
puwtoypapia diakpivetal n Uxwon mou mapdyetar and v oriabia dimétain {wvn. y: n didvoiEn oty aoBevr) g 5Sng mepimwong 8 nuépeg peteyxeipnTKA.

Fig. 5: a: In the magnetic resonance arthrography, the fibrocartilaginous portion of the disc appears to be displaced (white arrow), while the contrast medium remains in the
upper articular compartment, where it had been injected (black arrow). b: Immobilization of the disc on the condyle by means of an anchoring of the disc on the condyle. The
anchor is inserted on the posterior surface of the condyle. The picture shows the plication (folding) created by the excess of the bilaminar zone c: The mouth-opening of the

5th patient 8 days postoperatively.

nidpeon Tou petwmaiou kKAdSou Tou TTPoowTTKOU VeU-
POU aPIOTEPA ONUEINONKE TO TIPWTO HETEYXEIPNTIKO
Sipnvo. E&artiag véowv mou cupmapapaptovoav
(Parkinson) kar tou témou diapovig Tou (emapxia) o
nAKiwpévog aoBeviig dev propouoe va aviamokpiel
OTIG EMavakAoelg, aMd amd TNAEPwVIKY EMKoVwvIa
HE TOUG OIKeIoUG Tou PeTd amd tpia xpodvia dev ava-
@épBnke véo emeioddio eEapBprjpatog. H didvoign kai
n Aertoupyia tou otopatoyvabikol ouoTApdtog ava-
@épBnKav IkavoroinTikd.

2n mepfmwon (Siokektopr)): Ayeon Ugeon tou TTévou,
aMd pikpr| BeAtiwon ot Sidvoign tou otdpartog (amd
34 mm mpoeyxeipnukd ota 39 mm  pETEYXEIPNTIKA).
WnAdenon kpiypwv otn Ogon Siokektopri (Oe€id)
onpeiwbnke petd amd 2 xpdvia. Adyw Bpouiouoy,
anotpIBwv Kar anwAeiag g katakdpueng didotaong,
n aoBevri¢ xpnoiporoioloe vapbnka Kkar evBapuvo-
vtav va kdvel Ammeg aokroeig mabnuikig didvoigng wote
va N TIEPIOPIOTE TIEPICOGTEPO TO £UPOG SAVOIENG.
3n mepimwon (SiokomAaotikry): H dueon peteyxeipnu-
K BeAtiwon otn didvoign Atav eviunwoiaky kal n
Upeon tou mévou otn OR&n ikavoroinuiky. [Mpoodeut-
Kd Spwg, 1,5 xpdvia peteyxeipnukd, n didvoi€n mepio-
piotnke Katd 3 mm XxwpiG va @Bdvel ota MPoeyxeipn-
TKd enfmeda kal xwpig évtovo mévo ot OA&N.

4n mepimwon (kovOuhikry diokorngia- diokog opiakd
aképaiog): Evrovog mepiopiopds ot didvoién kar did-
XUTOG TIpowTIaiog évog onpelndnke | urva peteyxer-
pnukd. Nautd oty acBevr| €yive kai n povadiky otig
TIEQITTIWOEIG TG TAPOUCAG PEAETNG, HETEYXEIPNTIKA
payvnukr) topoypagia (Eik. 48). Amd to ouvduaoud
KAvIkav (Slapopd avdueoa otnv evepynTkr Kal v
nabnukr didvoi€n peyalitepn amd 5 mm) kai akuvo-
yPapIkwy eupnudtwy (diokog kabnAwpévog mou Tapa-
KohouBoUoe mMotd TG KIVAOEIG ToU KOVOUAOU) TIPOEKU-
€ TO OUPTEPATAa 0T TTPOKETAl yIa TTEPIOPIOHS HUl-

case). Magnetic arthrography releaved an anterior dis-
placement of the left disc, which however appeared to
be well-organized and integral (Fig. 5a). Since the
patient had undergone various conservative treatments
without satisfying results, we decided to reposition the
disc and anchor it to the condyle by means of a Mitek
mini anchor, which yielded an immediate improvement
in function (Fig. 5b,c).

RESULTS

In all five patients, there was a significant, immediate
improvement in the function of the masticatory system.
Specific, personalized exercises were advised, in order
to maintain a good function and prevent the shrinkage
of the peri-articular scar tissue. All patients underwent
postoperative examinations including simple open- and
closed-mouth radiographs, with the exception of the
4th patient, who underwent a postoperative MRI. The
long term follow-up period ranged between 6 months
(4th case) and 3 years (Ist and 5th case). During this
period, the maximum mouth-opening ability was evalu-
ated, as well as the pain that the patients were experi-
encing upon chewing;

Ist case (eminectomy): In the first two months after
the operation, there was a temporary paresis of the
frontal branch of the left facial nerve. Because of his
Parkinson’s disease and place of residence, the elderly
patient was unable to retumn for further examinations.
However, three years later, his relatives informed us
that there had been no dislocation events since. The
opening ability and function of the masticatory system
were satisfactory.

2nd case (discectomy): Immediate pain relief, but with
a slight improvement in the mouth-opening (from 34
mm preoperatively, to 39 mm postoperatively).

Apxeia EMnvikrig Ztopatikrig & NvaBompoowikrig Xeipoupyikig/
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KAG TPogAeuong (oTaoudg paontijpd oty TepIoxn
NG €KQUONG TOU OtV TpowTiala Tepioxr). 2uotron-
kav aoknoeig mabnukrg didvoiéng Kkar n acBevrig eiva
o€ TapakoAoubnon).

5n mepfmwon (kovOuhikr Siokorngia- diokog aképal-
0G): Téoo n dueon 600 KAl N aNWTEPn PETEYXEIPNTIKY
ropeia g aoBevoug Atav amoAUTwS IKavoTToINTIKY Kal
G TPOG TN SIAvoIEn Kal WG TTPOG TNV UTTOXWENON ToU
mévou Kal, TEAOG, WG TTPOG TNV Ikavorioinon tng idiag
G aoBevolq amd To amoTéAEopa. N HETEYXEIPNTIKA
SidvoiEn otnv aoBevr) TG 5ng mepimwong au&nibnke
ané ta 28 ota 40 mm kar mapépeive exel yia Ta tpia
XPOVIA TNG PETEYXEIPNTIKAG TIapakoAouBnong.

2YZHTHZH

Yndpxouv TOMA ouotruata tagivéunong kai otadio-
mofnong g SuoAertoupyiag g KA (Anastasiadou
and Mylonas, 2002), akpiBwg didt auty éxel eupu
@dopa KAIVIKAG CUpmwdtoloyiag kai onueiohoyiag
mou avuotoixel o MoAUTIAokn Tiaboguoioloyia: H
Aeydpevn «eowtepikn amodlopydvwon» agopd diata-
paxeg Sopwv Tou eival péoa oto Buiako. E&w amd
autdy propel va (ouv)undpxel duikr diatapax, uro-
Tpomdlov ofU e&dpbpnua 1 umepkivnukdtnta. O
P0G KUTTEPKIVITTIKOTNTAY» QVTIKATEOTNOE TO AeyOHEVO
«unegdpBpnua» g KA, épog tou omoiou n axkpiBeia
apgiofnteftal 2e autiv o kOvOUAog otnv TAen did-
voIEn pmopel va mdpel Béon avtiotoixn pe autr tou
e&apOprjuatog, aMd avatdooetdl aQutopdtd, Xwpig
oUte kal o 810G o aoBevrg va TpoPel oe XeIPIOUO.
2Uxvd UTIdpXouv avatopikég mpoimobéaeig t1éoo yia
NV MEoKkANon 400 Kal yid TNV autdpatn avdtagn tou
«unegapBpriuatosy, onws aPabrg yhivn, 1 kovtd
apBpikd eupa (Kapaxkdong kar Aalapidng, 2009). H
KAVIKA Sidkpion peta&u umePKIVNTIKATNTAG KAl UTIOTPO-
mdlovtog o&gog eEapBprjpatog eivar emBePAnpévn yia
va gn dnuioupyeftal olyxuon kai TTavikodg otoug aobe-
veig (Kalaykova kar ouv. 2006).

H avopetwmon tou unotpomdlovtog eEapBpriuatog
efval Baoikd xeipoupyikn Kar dev uTIdpxel OpOEWVIa WG
TPOG TNV kataMnAdtepn texvikr (augnon 1 e§aieyn
Tou apbpikoud @uuartog, Guven, 2005). Gaivetal 6t n
at&non tou apbpikol @uuatog (Pe auto- 1| aMopo-
OXeUATa) TPOTIPGTAl OTG VEWTEPEG NANIKIEG EVW) OTIG
HeyaAUTEPEG N apBPOPUUATEKTONN, TIOU EXEl HIKPOTE-
pn TepleyxelpnTikr) voonpdtnta, eival Adon exhoyric. H
KAKWON ToU PETwaiou kKAGSoU Tou TIpoowikoU veu-
pOU, TToU CUVERN Kar atov acBevr) TG INng mepfmwong,
efvar to G0 mbavr| kar oug dlo emepPdoelg kar ogei-
Aetal oto O TO XelpoupyIkd Tedio Ppioketal og Tpo-
obiéotepn Oéon and autrjv tng KI'A omdte aokeftal
évtovn €N otov Tpowtiaio KpNuvo kal Eow autou
oT0 VeUpo.

H «eowtepik amodiopydvwony tg KIA eivar épog

Tépog ', No 1,2010/Vol |1, No I, 2010

Crepitations at the site of the discectomy (on the right)
were detected on palpation after two vyears. Due to
bruxism, abrasion and loss of vertical dimension, the
patient was using a splint and was advised to perform
mild passive ROM exercises, to avoid further limitation
of mouth-opening.

3rd case (discoplasty): The immediate postoperative
improvement in the patient’s mouth-opening was
impressive, while the reduction of pain upon biting was
satisfactory. However, 1,5 years post-operatively, the
mouth-opening has gradually been limited by 3 mm,
without reaching the preoperative level or causing
intense pain upon biting.

4th case (condylar discopexy— marginally viable disc):
One month after the operation, the patient experi-
enced a limitation in her mouth-opening, as well as dif-
fuse pre-auricular pain. Therefore, this was the only
patient of the present study who underwent postoper-
ative MRI (Fig. 4d). The combination of clinical findings
(the difference between the active and passive mouth-
opening was larger than 5 mm) and imaging findings
(immobilized disc, which was following the movements
of the condyle) revealed that this limitation was of mus-
cular origin (masseter spasm at the pre-auricular area).
The patient was advised to perform passive ROM exer-
cises and is still under follow-up.

5th case (condylar discopexy — integral disc): Both the
immediate and long-term postoperative course of the
patient were absolutely satisfactory regarding the
mouth-opening capacity and pain relief. The patient
was also very satisfied by the result. The postoperative
mouth-opening capacity increased from 28 mm to 40
mm and remained at this level for the next three years
of the postoperative follow-up period.

DISCUSSION

There are several systems for the classification and stag-
ing of TMJ dysfunction (Anastasiadou and Mylonas,
2002), since this condition is associated with a broad
spectrum of clinical symptoms and signs, corresponding
to a complex pathophysiology: the so-called “internal
derangement” concerns structural disorders inside the
articular capsule. Muscle disorder, recurrent acute dis-
location or hypermobility may also occur outside the
capsule. The term “hypermobility” has replaced the
term “TMJ subluxation” the accuracy of which is dis-
puted. In hypermobility, the condyle might move to a
position anterior to the eminence on full opening of the
mouth, but it is self- reduced, without manipulation by
the patient. In many cases, there are anatomical pre-
conditions that cause the “subluxation” and lead to its
reduction, such as a shallow fossa or a small articular
eminence (Kapakdong kar Aalapidng, 2009). The clin-
ical differentiation between hypermobility and recur-
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aBpolotikdg yia v mapektdmon tou diokou A/kai tnv
ooteoapBpitida, KAtaotdoeiG Tou ouxvd OuvuUTIdp-
xouv. H akepaidtnta tou dfokou eival, ofjpepa, to
onpeio kKheidi yia TV emhoyr} avdpeoa otn SIoKEKTOWN
f v enavatornobetnor) tou (Dolwick, 2001). H MRI
TIapéExel AUETES TTANPOPOPIeG via T Béon tou diokou
aMd@ pdvov éppeoceg yia Ty katdotaor] tou (Emshoff
kar ouv. 2002). Apeon eikdva NG akepaIdTNTAg Tou
Siokou AapfBdvetar pévo pe v apBpookdTnon Kar v
apBpoypaepia, katd mpotiunon payvnukr} (MRAr), ou
ameikoviCel ouyxpovwg kal n Béon tou (Toyama ka
ouv. 2000, Yang kai ouv. 2005). 2& ONeG TG OXETIKEG
TIEQITIWOEIG Jag xpnoigoroioape MRAr n oroia
ritav kaBoploTikr yia TNV ekmévnon oxediou Bepareiag,
pe e€aipeon v 4n mepfmwon, oty omofa n nAikia g
aoBevoulg émaie onuavtikd pdAo oto dieyxelpnukd
emavanpoodiopiopd tou oxediou Bepareiag mPoOg
«OUVTNENTKSTEPNY Kateubuvon,

Mpiv dUo Oekagtieg, 1} kAl TTEPIOOGTEPO, N XEIPOUPYIKN
Bepareia poutivag oe mapektdmon tou diokou Atav n
Siokextopr] (McKenna, 2001) pe i xwpig avtikatdota-
on tou Slokou pe aMomhaotikd UAKS 1) TTapepBoAr
dMou autoyevolg 1otol. Or pakpormpdBeopeg ouve-
TIEIEG QUTAG TNG eMméPPBaong ouxvd rtav ooteodpdpft-
&a fj andppiPn Tou aMomAaotikoU uNikou (Dolwick ka
Aufdemorte, 1985, Ericksson kar Westesson, 1987). O
OKEMUKIOPSOG yUpw amd n Slokektoury odrjynoe oe
OuUVINPENTKOTEPES eMEPPATEIC, KEVIPIKN PIA0CORIa Twv
omoiwv ftav n diIaTtENon Twv QUOICACYIKWY avaTopi-
KOV SOPWV TToU emtuyxdvetal e emavatorobetnon
tou OSiokou (Dolwick, 1995). Or umepaomotég g
SiokexkTopng avtiteivouv Ot a) n «KAAoIKR» OIoKEKTO-
pA eival n kaNitepa peAetnpévn eméppaon oty Kpo-
Tapoyvabiky, pe pakpdxpovia mapakoioubnon, B) o
TIaPATNEOUHEVEG AKTIVOYPAPIKEG AMaYEG eival amoteé-
Aeopa NG avadiapdpewong Tou kovoUAou HETd TNV
avakatavour Twv QopTiwy kal éxi ooteodpBpdag Kka
Y) OTNV TTPAYHATIKOTNTA OE €va pIKPS PGVO TTOo00TO N
Siokextopn mpokahel emwduvn apBpfuda (Tolvanen kai
ouv. 1988, McKenna, 2001). ‘Etor n diokektopr mapa-
pével Bepameutikr) €mMAOYH VIa TO XeIPOUPYO, AMd [
TIONU TTepIopIopEVO €Upog evOeitewy, avdloyo pe TO
Pabud ekpuhiopol Tou diokou kai Ty nAikia Tou aoBe-
vouc.

O emepPdoeig diokomAaotikrg onpatoddtnoav 1I0topi-
K4 TNV «TTIPOG TO OUVINPENTKSTEQOY OTPOPH] TNG PIAO-
00QIag ot XEIPOUPYIKF) AVTIJETWTTION TNG KEOWTEPIKAG
anodiopydvwone» (McCarty kai Farrar, 1979). Apxikd
SIoKOTAQOTIKY YIVOTAV A HE TITUXWON 1| JE EKTOWN THNA-
patog g dimétaing mepioxrig (Kapakdong kar Aala-
pidng, 2009). Me ) pakpdxpovn mapakoAoudnon
OpWG TV aoBevav autwy, éyive avuAnTtd Gt ummoxav
OUXVEG UTIOTPOTIEG, €I10IKA [e To SelTeEPO TPATTO SloKo-
TAQOTIKAG, TTou amoddBnkav oto yeyovdg Ot o artio-
AoyikdG TTapdyovtag NG TTAPEKTAMOoNG, OToIog Ki av
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rent acute dislocation is necessary in order to prevent
confusion and panic in patients.

The treatment of recurrent dislocation is, in principle,
surgical. However there is no consensus on the most
appropriate technique (augmentation or excision of the
articular eminence, Guiven, 2005). It seems that the
augmentation of the articular eminence (using an auto-
graft or allograft) is preferable in younger ages, while, in
older patients the excision of the articular eminence /
eminectomy, which has a lower perioperative morbidi-
ty rate, is optional. The injury of the temporal branch of
the facial nerve, which occurred to our Ist patient, is
equally possible in both operations and is due to the
fact that the operative field is located anteriorly to the
TMJ, with the result that a strong pulling force is applied
to the pre-auricular flap and, through it, to the nerve.
The “internal derangement” of the TMJ is a compre-
hensive term used to describe disc displacement and/or
osteoarthritis, which often co-exist. The integrity of the
disc is nowadays a key factor in choosing between dis-
cectomy and disc repositioning (Dolwick, 2001). MRI
provides direct information on the location of the disc,
but only indirect on its condition (Emshoff et al. 2002).
A direct image of the disc integrity can be obtained
only by means of arthroscopy and arthrography, prefer-
ably magnetic resonance arthrography (MRAr), which
shows its location as well (Toyama et al. 2000, Yang et
al. 2005). In all our cases, we used MRAr, which played
a decisive role in the development of a treatment plan.
The only exception was the 4th patient, whose age
made us reconsider the treatment plan during the
operation and changed it towards a “more conserva-
tive” direction. Two or more decades ago, the routine
surgical treatment for disc displacement was discecto-
my (McKenna, 2001) with or without replacement of
the disc with alloplastic materials or use of autogenous
grafts. Long-term consequences of this operation often
included osteoarthritis or rejection of the alloplastic
material when used (Dolwick and Aufdemorte, 1985,
Ericksson and Westesson, 1987). Skepticism about dis-
cectomy led to more conservative operations, aiming
at the preservation of normal anatomical structures,
which can be achieved by disc repositioning (Dolwick,
1995). Advocates of discectomy argue that: (a) “classic”
discectomy is the best-studied operation in the tem-
poromandibular area, with a long follow-up study, (b)
the observed radiographic changes result from load
redistribution after the repositioning of the condyle and
not from osteoarthritis, and (c) in fact, discectomy caus-
es painful arthritis only in a small number of patients
(Tolvanen et al. 1988, McKenna, 2001). Thus, discecto-
my remains a treatment option to surgeons, but with a
very limited range of indications, depending on the
degree of disc degeneration and the patient's age.
Historically, discoplasty operations marked a tuming

Apxeia EMnvikig 2topatikrig & M'vaBompoowrikig Xeipoupyikic/
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rAtav autdg, e€akohouboloe va emdpd kar pdhiota og
éva Oloko eumaBéotepo amd du TPoeyxelPNTIKA
(Montgomery kar ouv. 1992). Mia mapdpoia pepikn
uTtoTpoT TTapatneErBnke kar oe aoBevr pag (3n mepi-
TIWOoN) HE TN Hop®r] Tou Teplopiopoy ot Sidvoién
katd 3 mm. H kKhivikr autr eikéva eival 1o anotéheopa
piag véag mapektdmong tou diokou. ‘Etol, T gihoco-
ola g «diatipnong NG AemoupyIkATNTAg Kai g
Béong tou diokou» avuikatéotnoe otadiakd n PIAoco-
@fa g «diatipnong g Aertoupyikdtntag avedptnta
ané 1 Béon tou diokou» (Dolwick kar ouv. 1995).
>rpepa ol dnuogiAéatepes emepPdoeig yia v Tpo-
obia mapexktdmon tou diokou eivar N apBpookoTik
«Siokomoinon» g dmétaAng {wvng, Pe v oroia o
diokog agrivetar oty (mapektommopévn) B€on Tou kal
n diokomngia (kpotagikr rj KOVOUAIKH) pe tnv omoia o
Siokog akivnromoleital efte mdvw otn yAjvn 1) Tavw
otov kévduro (Mehra kal Wolford, 2001).

Katd n yvopn twv ouyypagéwy, amd TG mapandvw
AETOUPYIKEG  emepfdoelg ekeivny Tou Ppioketar Tmo
kovtd otn @ihocopia TG «dIatipnong g Aertoupyi-
kétntag avegdptnta and tn Béon tou diokouy eival n
kovSUAIKr| Siokorinia didt: a) oe autriv emavatonofe-
Teftal 0 KGVOUAOG Kal €101 aipeTal 0 UNXxavikodg mepio-
pIoPOG ot SidvoiEn Tou TpokaAel n mpdaobia mape-
Ktdmon tou, B) mpootdteletal o kOVOUAOG TTou eival n
eunadng ootikry Sopr| Kkar 6xi n yAvn, y) n mpoaotaoia
QOKE(Tal TO0O Pe KAEIOTO GO0 Kal Je QVOIKTO OTONA Kal
Téhog O) umdpxel apketd 0otk UTTOOTPWHA OTNV OTTi-
obia emdveia Tou KovoUAou yia eUkoAn Kkar akivduvn
TomoB€tnon g dykupag. EEdAou, n pikpoemepBatikn
Kai n apBpPooKOTIIKY AVTINETWTION TG MPdobiag mape-
KToTonG efval emmiong VEEG Kal UTTOOXOUEVEG TEXVIKEG.
2V Tpwtn and autég yivovtar TAUCEIC Tou  dvw
apBpikoy diaotiuatog umd Tiieon Kal Xeipiopol oty
Kdtw yvdBo tou amookomoly otnv avadieuBétnor| tou
kovdUAou og oxéon pe to dioko (Sanroman, 2004). >tn
Seutepn yivetar «diokomoinon» tng OImétaing {wovng
uttd apBpookotikd éheyxo, pe T PoriBeia laser (Politi
kai ouv. 2001).

AMé T olvtoun TAvVIwG I0TOPIKY avaokomnon g
oxetkAs BIBNoypagiag oupmepaivetar éu n yia v
kata&iwon 1 v ana&iwon KdBe vEAg XelpPOUpPYIKAG
Texvikig otnv Tiepioxry g KI'A xpeidfovtar paxkpo-
XPOVEG PEAETEG OE peydhoug apiBpous aoBevav.
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point towards a “more conservative” concept in the
surgical treatment of “internal derangement” (McCarty
and Farrar, 1979). Initially, discoplasty was performed
either by folding or excising a part of the bilaminar zone
(Kapakdong kar Aalapidng, 2009). However, the long-
term follow-up of these patients revealed frequent
recurrences, especially in the second type of discoplas-
ty, which were attributed to the fact that the causative
factor of disc displacement, whatever that might be, was
still having an influence and, in fact, on a disc which was
more susceptible than before the operation (Montgo-
mery et al. 1992). A similar partial recurrence was also
observed in our 3rd patient, manifested with a limitation
in his mouth-opening by 3 mm. This clinical sign was the
result of a new disc displacement. Therefore, the con-
cept of the "preservation of the function and position of
the disc” has been gradually displaced by that of the
“preservation of the function regardless of the position
of the disc” (Dolwick et al. 1995). Nowadays, the most
popular operations in cases of anterior disc displace-
ment include the arthroscopic cauterization of the bil-
aminar zone in order to transform it to a disc-like tissue,
by which the disc is left in its (displaced) position, and
discopexy (temporal or condylar), by which the disc is
immobilized either on the fossa or on the condyle
(Mehra and Wolford, 2001).

In our opinion, between the above-mentioned
functional operations, the one that is closer to the
concept of the “preservation of the function regardless
of the position of the disc” is condylar discopexy
because: (a) the disc is repositioned and thus the
mechanic limitation in the patient's mouth-opening
resulting from its anterior displacement is withdrawn,
(b) condylar discopexy protects the condyle, which is
the most vulnerable osseous structure, and not the
fossa, as it happens in temporal discopexy, (c) the
condyle is protected when the mouth is both closed
and open, and, finally, (d) there is sufficient osseous
substrate on the posterior side of the condyle to easily
and safely insert the anchor. Of course, minimally
invasive and arthroscopic treatments addressed for
anterior displacement are also new and highly
promising techniques. In these, the superior articular
compartment is lavaged under pressure and the
mandible is manipulated in order to rearrange the
condyle in relation to the disc (Sanroman, 2004); and in
arthroscopic sugery, the bilaminar zone is “saucerized"”
under arthroscopic control, by means of a laser (Politi
et al. 2001).

Nevertheless, based on a short historical review of the
relevant literature, we conclude that long-term studies,
involving large numbers of patients, are necessary in
order to approve or disapprove any new surgical treat-
ment.
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