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Thawe protector

Dasceintion

The present invention refers to a/'tbwue protestor for preventing hivalthy Heone i e fowediste vichnity of »
tum from being damaged by radiatine oxprenes fethe conrseof & fele- or brashytherapy, B oo 2 uoe therapy,

where the patient’s body B &x;&&sgé By sntinble vadisdtion fow the suteide, or whers e ralisthe soures i

posittonsd within or divestly stiached on the body, respectively, Specifically, the Beventia refey @ Haong

profestor fis prvesuting &a@aﬁfi&y ttasie of Hhe oral covity and the tican pharyngeat arda ot helog Jamaged

What altcrmatives for profecting the healthy tissue there ave dopend on the kind of therapy I questionr

Teletherspy, slsn torned extomal radistion therapy, or brachytherapy, also formed ntsomal radiation therapy.

For exsople, for the teio-theapeationd freatment of corlain types of torumey, & g the squamnos-odl] cassinoraa ot

the adenrownivomy of the Bead ard peck regivn, specifically thy aren of fhe wouth Boor v, similaly, the

paeremsad shases, st only parts of the tongue but the eomplete tongee behay seflissue—§ ¢ slse By borderoy
srarginad arone -~ shonld e exposed & madisiton. In vest position, L e I scchesion prsition, the tonges usually

praiecty over the teeth of the lowver Jor and rests ageimt the hurd palate. Durdug radintion without change of te
poaftiay of the kague, therefieg, the toath —sspeciadly the ety trewas ~ would alse be sxposed b sadiation,
wdieh miay cause severs damage o the tooth cuamed, and, a¢ a forther-conseguencs, even the loss of previousty
headthy teeth Furthermore, there has baen observed 3 so-called vsteoradionecrosis of the javbones — St is 0
die-of¥ {necvosis) of bone substance duced by vadiation exposure ~, speotfically aftor the extraction of 3 tonth
from the sxposed bone, which conasionally feads to s loss of Targe prrty of e Jaw ard thig, besides the divectly
involved medical and everyday-Hf problenss, 1o diminished guality of the pothent’s Bl 1 & to a trogenie
physient o well as pspchologival npainment, I such 3 siudion, e tissag to'be treated B & sofidissne that has
to b brought inte and belddn g repyadiueible position during vach seasion of @ weatnient whivh possibly requims
several sessions. ¥t is, however, sl concshvable fiat bealthy sofi-tissue has to be held wat of the offective e
of the radiation, 1 o Ropt away thorshom, In wvder to make sure that the bealthy sofl-tizaue doos not oven

wmponaeily ebadruet the boavy path between the radiation sowes and the Hesue 1o be treated. In the sase of soft

v durfay teletheorapy, » distinoticn has 1o be made, ferelire, bedwesn @ tase i which the softissue hav o
be held in o enlbdefived and reproducible position for By ovwn woatigent, and 2 case Iy whinl the aoBtissos b
2 be keopt outside of the sifective range of the radistion &t fis provwction daing wegtment of & yurrcanding

s,

Uthry precavtions have fo be taken derlny brachytherapy, whish depend on whether the redigtion sowrce s
ntroduced divectly into the humor thvsue (nbestiial brackythormpyhor i armranged divectly sdironnt the tumer

stesue {romtact brachytherapyl, for sxample, or whether the brachytherapy v iemporary or pevnasnend,
From WQIB0SBR1334, 4 tissue protevter fov shislding hoslthy tesue & knows,

The duration of @ radiation teatwmient {telotherapy o fenpovary brachytherapy) depends on many factors such as

e tupe and focation of the tumgr, For example. Treatment way reqaira up 1o 38 seasions, so that & may span
several wegks, with the actual sxposure tine por sessfon helog 2 to 3 minudes, and the complsts soysion lasting

up to 15 animes.

i i therefors, au obisct of the prosent fnvention fo provdde 3 devive -~ refbrred o biveln v  thuve protcios -,



the devioe heing fnteaded o serve a-dual Tonstion

£ It shall avwre an unvandng raised Bite (L 0. & vertical fncreasy of the distaste betwesn upper aud lowsy
jaws, alvo called non-occiusion) of the jmws and aldvw for wisual contrad of e veatment dwing the
duration of the mdiation freatment; and

2. Dhering o session, § shall be adapied to maintsin 2 softtiveue i 2 posithe {a} et s welldeBined and

reproducible I the soff tsue Hself B fo be treated, and (b} Brwhich the softtissue b held cutside the
sffective range of the radiatfon if the softdissue shall be radistion-protected duciog Seatmeent of
serrounding fhme, & conbintion of {a} and () i posaible. In other wonds, ¥ omay be neoessary e

sdditionaily koop the pationt’s checks oxt of the offextive maoge of the radintion
This abjsction s ackieved through the featurss of elaim L,

According to the presend fovention, & Hesue protector for protvating healthy thaue of the pationt from radiation
cupesure duving teletherapy comprises a fow pact & penerating s radsed bite, and a soft-tisue positiondug part
comnested to the faw past for positioning 8 soft-tisser of the patient, the jaw pact having s opening for visuad
conirol of a surgica] area of e patient. The position of the tumeor determines the optical axis of the radiation that
sy, but need not, extend Swough the opening, For the jaw part Is preféerbby raade, ot Toast by ite Hontal costiony
of & moteriz] Sat does not obstrest Foadiation and Sus ouly Insipnificantly shsorbs wad scattors the applisd
wavelength(s). The radiation used seowdivg to the invention profursbly s an clectromagnetic muhifield
sadiation (xoraysy brving an onergy B8 e vange of <30 MeV that oan peretrate desply (up e T v} doto the
esus 420 MaV desy, however, only represent s rough indlestion, te sotuad vahie may Jeviate from this vales
Hre individual cases, The jawpart of the Byventive tissue protestor perfoeme tws tasks: O the cog hand, #xboeld
gensraty & aised kite, optivnslly o conjunction wvith the soft<tissue positioning part, to thus meve the wetted the
apper jaw oot of the radiation Seld. Ui the other byad, 1t serves as an attachment means 1o reproducibly end
stably establish 2o camt position of te tissue protector, above all the sof-tissue positioning part, within e

wontds

Kocording to & preferred aspect of the preser fnvention, 2 detachable connection §s provided hotwaen the jaw
part and the soft-issue positiondng part. This iy advantagsous, firstly, bocause both parts csn be mamufactured
independemty from sach offier, so thay e manuioare may be adupted fn respacdivs diferent nateriale B the
Jow partand the soft-Hosue gt respeaively, xud scovndly; bocavss thereby the nsertion of the lnventive tissue
pratocter into the patindt’s mouth B Bcilined fn thet fatwr party aee Inserted nto the mogth successhvely and
ars anly connected to each other i st As an alfernative, however, aud ay i exprossed o s goneral way b
olafer b oof the presend hovention, the Jax pact axd the soft-tissue part siay be realined intogrally Lo in the Roam

»f 2 mmoneblog.

According to a preforred aspeat of the present fnvention, the ronnection betwesn the jJaw pact and the seft-tissue
positioning part s of the type of & malk part - fornale purt ~ syster, whereln both parts ave Intrrorally consected
fo each other by plugging thy male pan bavlig s sulable protosion into the Rwale pat having &
semplementarily formed grovve, orming thereby o press ortight i

According o a preferred sepent of the present fnvention, the unale part ix fornxed in the soB-tissue positioaing

part, snd e male part b formed {8 the Jaw part. The reverse vaddand §s, however, equivalent. The male part



foroals part -~ cormection extends dlony the contay ares botersen the jav part and the sofd-tissee positioning gast
it e caseof the Jaw and sofitiasue positioning parts having the oo a dental arch it glso extends inthe

form of w dontal ek, sdvantagovashy shog the oative hogth theredf of wbout 38 ram 2y 2 tovgesand-groove

fotnt, wherely in 8 sectional view perpeadivelar o the longitading! extensiog, the contact area between the faw

and seft-tanie positioning patt profirably has (o appracasice of & Hine begt o an S-shoped manner. The asle
part ~ fawle p&t -~ convection may, Towsver, be formed v any Gifferent yay as long as shifting or slipping, 1. o
a feltive moverneat bebivnds the jow part and the sefussus positiondng part during Trosimont CRNROLCOCHT, ¥ &

,\

e case In the aspect of the present nventon desoribed ahove. The advantageous demtsd arch shaped
srbodinent i benelioldd fn that g pressure for meintaining the raised Iite s acdhaniageonsly distributed tooalt
the teeth of the upper javoor, fn case of an sdemsulons person, o the ontire arch of the guams, In addition, anexact
position within the patfent’s moumth suo be definad castly, and repoadienibility of that positien can be assured, sa
that the jaw part will remsin in that positien dutlag the session and van be vestored into that position during

folowing sessions,

{t should be noted that e torminology chosen horedn sod referring o nredival fdenta?) torme-of direntien aad
location (& g “onudal™) ay well oyt the geners! human anatomy (o, . dental arch shaped), {opliviely defines 2
sorrest positicn on # person in the bwevted condition of the tissue prolector ot » shaps adapted to the human

anatomy, respectively.

Aceording the present fnvention, the soit-igsan posttioning part comprises 8 tongee pant for depressing e
patieat’s fongus, with the tongae part adventageously comprising w tongue depressing porticn connecied to the
made part. This connretion advsatageonsly i Romed fn one pleve, Iy view of the problem prosented By the tostk
during teletherapentival treatorend of e tonger desortbed sbovs, the tswie protectoy secarding to thig

achvantagenus aspest van be referred to as Hssue protector,

According to & proferred aspeet of the present invention, thy tongue depressing portion has an sssentially tongus-
shaped ar spoon-dike Fontal cross section, allowioy for the mzue to Yo depressed B an anstomically exiform
manner, specifivally two-dimeasionally and s i # panctiforns manver, The tongse depressing portion may
cover the torgue either somplotely or paritally, & g oulya front ovonly s rowr psrt thervefl Ax mentionsd shove,
the toages depressing portion iy preforably made of & materist that i sxentinlly trrupdrent snd nowscationing
for the wavelength range of the radistion used, wherein the transparensy property determines the lotal amount of
sogy passing through e oyentive tssue protector, with the property of miniom soattering providing & Mgh

snergy density bnan exposure area that Is well definvdiand as small @ posgibds,

Avesrding 1o the prosent invention, the sof-tissue pasithning part comprises e Bp past srvanged, with vespect ta
fhe jaw part, It such & way a5 fo keep the patfent’s Jipy outside the effective mnge of the radiation during
treatment. Acsvording to the invention, therefore, the sofi-tissue pesitioning pert conprives either only 2 tonges
pator ondy 2 Bp et or hoth a fangue part aad s Hp part Slopethe tonguee peat I locsted predominantly whkin
the oral cavity while the tissue protector is In the applied condition, ¥ ls possible or even required for the Hp paxt
1o be ponnecied To the faw part rather thas to the tongee past, partivalarly i1 s designed and adapisd 28 2 pant
serving to support the patieat’s vpper Hp. Therboee, She olassification or sebdivision inte sol-tesve partand Jaw
part aconsding (o the invention may be purely functionsl, with the toogue part andd the Hp pact soprasenting pasts

of the sofi-Hsne positioning part vat being conrested to aach other idegrally. Specifically, the shove mentioned
P o



&

detackably coonecticn rony be soranged bebwien the toogue part sad the Jaw part, whils the comnsction betwesn
& .

the jow part sad the flp part viay be ntegral. Purthermiors, the Hp past may be fevmed fom spatially separate lip

pavt portions, Advastageously, the cormectig behween the lip part nod the b part S seck that B the appdied

condition of the tissue protecior, the Hp part iy displacealie relative o the jaw pat.

Acverding to the prosent nvertion, the sof-tissie pesiticning past comprizes » tloek part arsaggsd with respect
fo the Jaw part iy sech @ way that the patient’s cheeks are lovated vutside the effentive vange of the rdiation
during trescment. What fs tree for the cheek part is anvlogously trae forithe Ho part. Specifically, She cheel pat
sy he comprised of @ ploradity of cheed part portions that ave nelther conneoted 1 exch other mor o the fongus

part oo the By paet.

I apcordance with an advantageous aspect of the prosent brventipn, the Hveniive tissas prolector comprises st
least ope rediation fansotibsion eea, e material sadior wall tdckaess of which 1Ware adapted o shift the
maxinmen of rediation inte 2 serfhee sree of the g B s way # & possible fo nflvente or oplimize the
radintion dose st the very Iovation of te vumor, 1, for exsple, electron rays ave ueed for treatment, then due to
the weak indemaction bebveen the Hssue and the electrous sndering the teaue sod sl baving a very high kinetic
snergy there, ¢ large part of this svergy {s deposited in doeper Hasue fayeve. In other worde; The depth doss suevs
for elechwns showing the dependency of the saiation dose on the depth of pesetration has a niaximum ata depth
that by dependent on the kinetie suergy of the clectrons and different from seve. Undir sedtatn conditions S
shergy chaorbed s fefros area niay therafre wdt b sifficicat to destroy & tamor focated S, The radiction
asvordingly hax to e passed threugh and o be partially absorbed by 8 so-called tssusvogquivalent material befiwe
entoring e tisane. This maximem van by dispdaced to-the focation of the tumer by veans of » thickening of the

plastic fayer of the Inventive tssue detector velstive to the other wall thicknesses of the Hesue detector o e
position or in 8 pheadity of positions presently refomed to s mdiation Sevsmiseing sreals), Depending on the
tumor, the thickness of the plastic layer of the loverdive tissus protestor & such « adistion tranamission srea, te
position of which comespoads & the lovation of the tumor In the applied vendition of fie tissue protecty, 18
abow ¥ont The effeqr of he “thickeaed” madiction transmission areas may be comparsd Yo & moderator for
produsing thernsl nentrons i & outledr rovcter The deseribed offoct may thus be caused, s was descrihed
shove, vither by an sppropriae thickness of fhe wall fn the radiative transmission aren suadivr by an appropriate
saterdal. In addition, fhe material of the radiation tewsmiseion seea and the material of the remaining sreas of

the fisate profector my be Rendical or different,

In acoordance with the presont imvestiey, & Hesve pootestor S protecting healthy thwie of 3 putiewt Hom
radistion sxposure durdng brachytherspy comprises 8 jaw part i penerating 2 radved bite (ust 1o with the showe-
dascribed Shsue protector for protocting hesithy tissus of a patient S madiation exposure duving teletherapy),
whereln the Jav port pomprises of feast one sppficatioor catheter, 83 & poneral pade o Fridion sadintor, fn some
capes, for example, alae 8 coball radiatay which otrlls gamma-rsys having sosnergy of about 4 « 25 MeV &
takeen close to the tumor by means of the at least one applicstion catheter which s advantageonsly incorpoeated
e the jaw past at a distaoce of about 3~ 3§ pwn from the mucwsa sorface. In o case of more $an one application
catheter, these are amanged at intervale of about § vun Som each othee, Advantageously, the applivation catheter

s incorporated in the thawe protector i the fornn of 8 chanved and thereby saty as a light sonduciar

I neowedanse with the present tovention, the Hssue protestor comprises a sofitissue positioning purt having the



festares defined above v connection with e dssue protector for wse i telctherapy. This fv bonelicial dn that'in
brachythevapy alse, heabihy Hssue can be held outside the offective range of said rediation unless, as s aauslly
the pase, the radiation sowree IS not introdeced divsctly Intoe she Hasue of the wor or divectly adiscent o the
tumor Bssus, but a comparatively lavge distanee 13 provided bevween the application cathetor and the tssus tuhe

waposed to radistion

In accordanos with an advantageous aspect of the present invention, the tissue profector comprises at least one
tead plate for radiction protecton of said healthy tasue fhat i advantageousty configurad o be sxchangealls,
the at lonst oie lead plete profershiy heing sitached o the rosoner off 8 snsp feloner syvstem. The at feast oae fead

phite endares the protection of the healthy thaee, ez, the Hps, the cheek mucosa, the tongue, the hard pafuts, the

¢ X

o

alveokar vidge, o, Deopending on the radiationy dost — the snergy of he rayvs being i the range of kilovads - the
tickness of G dead plates s showt 2~ 3 nan. Jn viow of the exchangealbiiity, Le., specifioally the dutachability
of the lead plates, B is possible to rostict the custornnelly used two proteciion devices ke andy 8 single ose. This

is hocsuse wsually, a frst devies made of plastic srterial and withow! sy Jead plates B usad o plarsing &

brachytherapy, and 3 seoond device including lead plates Is tsed B sarying oul the beaskytherapy.

In accordance with ax advaniageows aspest of the present fnvention, the opening has 2 medion aorangenet in
the jaw part. A e aliernative, the opening may be dispdaced from that position fn & distal dhrection so aa tv
for

fprove, o8, viewing of a fumor that s located vathey st the fatersd mhargin of the tengue,

iy accordance with an advaniagrous aspact of the present invention, & coudal i of seid Jaw part s Msected by a
stit sxtending Fom said opening In sosndal divestivar. Due to iy blsention, He radbcthersply’s feld of visinn B
extended dowmwvards withow! having to dispesse with the abuntages mentioned o the foregolng. Thiy b
benefici! partiouburty i view of the position of the tengue that b deprassed by the tongue part, Le, loested st g
lfowsr position, during weatment, The width of the st Iy a compromise bebwean stability sod stiffness of the
frventive tiasue protecior v the one haod anda maximized fild of visionw wa the other hund, and i seourdante
with 3 proferred aspect of the preserd invention coersspands to the lotoral extsnsion of the patient’s loweyr
cises; that iy, the few part; the rowof Tower faw toeth i soclosed aaly Fons topth 3833 and 9843 frepwrding
the festh, the useal dental mumbering or notation s slways belng used) In accondance with the nvention, the
cranisd edge of the Jaw padt {s sbways condinuons 1 thug have pe slit extending sopordingly from the ppening in
the orandal divection. The tsaue proteckie of the lovention they encloses all of the teeth 3833 and 4833 of the

upper jaw, thus favoring sabiity s manipaiation or handliay of the tivses prodecing

I accordance with o advaniageous sspect of the proseed Ioventivy, the tesue protecins comprises at least one
fuation elewent for s Hxativn. This fixation iy roquived especially durlng rodintion therapy of towors of the
heud or neek snd aleo of corvbral turoteg, aad s carvied out in that the at feast one Hxation oloment Is connecied
vig an aitaciument systeny fo a raxdilaiion table or 8 fove bow v the ke, whpmi*y complety inmobitization and
wpraductble positiontng of the thawe pratector snd conseguently of the head i achioved In s way # &8
possible, fr instanes, to do sway with 3 conventional synthetic plaster mask B the fxation of the head, The
main offent of the Fuation iy the immobifization of the upper snd lower faws by the Bvventive e proteston
The at feast mue fixation clhment advantageowsdy & loteprully connected to the faw part and has 2 forkeshaped
Straeturs with two prowgs. Inthe im‘%rsgkac@ of the prongs, a cvnnesting part extending o 8 face bow s srangad,

whareln the fice bow in tuon de fixed o an opclputal shell, which preforably i cudomemads, or to 3 bl



manting svsterm. For additional stabifity, the face bow iy advantagenasly supported wt the ront of thy nose - the
wasicrt ~ by msuns of 3 so-calied nasion spepont that sdvantsgeowsly Iy alsecudirormade For swmwbilization of

the mandibde RIS ferthornory advantageous to provide @ chin cap that e also attiched ke the vecipuiat shell,

In acoordanos with an advantagenes aspect of the present iyvention, protection of healthy tissue i improvad
that the jaw pant v conflgursd in such & way that the tesths erowns of at least a part of the teeth of the kower and

¥

gpper faw are 3t Joust partialhy enclosed by the juw pact, What testh’s orovwns xee affected hereby depends L e on

the lovcation of the tumorand the nuber ofthe testh,

v acvordance with an sdvantugecns sapeet of the present invention, the thwee pralector comprises @ senser fw
detseting the rdiation exposure. On fie one hand, this serves the parpose of judging and verifiiog whether the
projecied doss reaches s avget, Le., the tumor On the other hand fds serves the purpose of heing able fo judge

wdiether or ned the dose iy sxeseded at other fosutions that should be spared.

I wecordance with an advantagesus aspect, the tssoe protector compeises at feast one tumor marking. Thic is
advaniageons i thal i no longer nesessary to fattog the tuimor vuy the tongue, I the By or chosk arca el ws is
gommonty dous, beomme the s v maked i an sppropriate location on the transparent dssus protector. The
mzeking tay advantageously be covered woscaled by @ lwyer of 8 symthetic material In this way the original
position and stee of the temer 3 sppreent ey alier the radinticn tpatment, The pationt thay s spared » goneval
aresthetic and the axsoniated hospital stay. The munking has an additiona! advantage by that the teatreond process

308 the some slze as the tumor st the boghning of the frortinent:

yer

is discormable i the marking originally

I secordunve with an advompgeous aopest of dhe presewt nvention, the faw part andiy Se sofi-tiaane
positoning part argfls fornred of & sobid synthetic mterial, with “solid” prosemtly having the messlng at &
constant vaived bite and constant spetiaf relafforships hebween the upper and lower Jovs wd the tongue aee
sustantesd. This, howsver, dooy netaxchads & contaln elasticlty of shape. On fhe contewy. Jn order to be shie to
aptimally ssrve the functions described fn the foregoing s advantageons I the teoth cause x oBgy slastic

impression on the surfee of the jaw and soR-tsses positioning patts, sspecially of the tongus pat.

Ea

In acvondance with an sdvantsgoous sepead of the present fnvention, the Hesue protegior iy individuatly adapted
to the patient. As o romudt, both the pracivion of the surplvad ttervsntive snd the roproducibility of the selevant
positions of upper jow, lover Jaw and tongus during the vartous sessions ave enhanced, and so &5 the wearing

combnt of the tssee profector for the patient, which conufutes tereduciug muensa fodkiaton, Hreoamample.
Thesy and other vhiouts, Raturesand advaniages of Hhe prosayt iovention will begoree more clearhyevident Fam
ihe follovdng detailed description that ix made with reference o the atisched deswings, whersha

Fig. 1 is v Bortview of'a tdssue profoctan according to o cothodinent of the prasent vention

-

Figs. 2 to 4 show the tssue protector of Fig. 1, positionad i » foumas skull, do a front view, a side view, and 8

bsok view;
Figs. ¥ to § show perspective vews of the tusue profector acvording to further smbodimenty of the prasent

Treventiy and

Fig. 9 and Fig. 10 see s front view sod o side view showing the invantive fissas protector s sorsbrination with a

N

deviee for fining the tissoe protestor an 3 patient’s head.



g

Fig 1 shows a Bont view of a tasue profecior-ascording te an axabodiment of the present fovention which s

peneraily denoted by 10 The tssue profocios 10 comprisey & jaw part 28 aod  feagie pant 36

In B leogitudiosd Shetion, e jaw part 20 B confipured i the shape of & deuted aech, fe, i e insested
vondition, it extends along Hhe upper sud ower dental avches, ay v shown in Flgs 2 e 4. In i fontabanedial

secion pration, the Jawv part 20§y Suthermore provided with @ gonseadly sianguler apening 23 contineing B a

saudal divaction (dowawards f Fig 1) inte o it 34 that opens dowawards, The law pans 30 comprises an uppst
Jaw pootins 26 having an wpper tenth ‘ts-aa’szjzsg or support surfice 3% and @ lower jow podion 38 heving o fower
ot bearing or support swfree 32 thal b lotepmdly consected to the wppsr Jow porting 36, The lower &
poxtion 39 I fuether prrvided ovith o made pret section 34 exterding i the Rugua! divestion, fromt which a
ongituding! protrosion 38 alo exterading wlong the entire fongth-of the male part sovtion 34 protrudes i acaudyl
diveption, Due o the oponing 22 and the slit 34, the lower Jow portion 20 nolding U5 viale paat 34 e divided
o el and right sextions. When applied to 2 Bdly densdons pationt, fe lower jJaw portion 3¢ thi encluses
oy the fower fow feeth 38-3% and 4843 the lower Inchsors are def vut The vpper faw portion 26, In conirast, &

formedic be contlbuons, ke thus voclose ol the tonth 1811 5nd 28-21 when applied to 5 {illy dentndous paticnt.

The tongue part 8 comprises & Wague depronsing ponticn 52 und @ fonale part 34 btsgrally conmseted thersto.

The msde part 34 hay  vertical slit 38 separating 3 do lodb and right sections. The Bmsle part 34 Suthermors

hay a groove 58 forned complomentarily sith the longitudingl protrusion 36 o the fomale part 34 wherein the

fongitedingd protrusion 36 §s accomodated when the bventive tissue protector 10 &8 Smserted in the patient’s
mwouth, s a8 to oxtablich 3 releasedble sonnection of the type of & fomale-pant mxlovpart o ongue-sad-groove
Joint bobvoen the jaw part 20 and the fongue pret 50 which b povenheloss sufficlently stable Sy ihe trestment.
The tongue deprossing portien 83 & adapted to the cwrvature of the back of the tongue and i capadle of
deprassing the tongus o 2 well-defined and reprodusible position below the teeth of the lowest Jaw, As & shown
in Fig 1, the it 34 of the upper inw postion 30 of the jow part 20 conthuss vie the fornale part §4 into the
ongue deprosing porton 33, As s shown In Flg. 1, fr a cross-sestional view of the foraale part ~ made part
connection, the comtact surfice batwesn the forale pant 54 and the made part M 35 visible as an S-shaped line

Hustating the mwtenl cogagorent of fongiadinal protrusion 36-and groove 38,

Figs. 2 tord shew the tissue protecker 18 0f Fig. 1 in the inserted condition. What s eleardy visibie & the ralsad
bite und the depression of the tngue sconmplivhed by the dssee protector 18, enabling an fradistion wader

visual moniaring theangh the opouing 22and the shit 24 withont posing & risk to tetoath

Aveording wo this enabadiment, the thsue pootscior 1 b sxade of 2 roaterdal et ts solid bet revertheless allows
an suey elantie froprasdion by the teoth and et can be wansiradiared nasrly withaut any Tess. Apart from this,

the thsue prafector miy be cleaned suaifyaffor overy sersion usiog 3 tonth brush and water, for example.

Fig. & showa v Barther embodinent of the tisses protector 19 of e present invention, The Hssue proteetor 180 &
formad a5 a monebloc, whereln the jow part 20 comprisiog an upper jaw masticating vidge 27 sod 2 lowsy faw
mrastionting ridge 31 iy Integrally vonmected o the fongue part 8¢ The tssue protector 19 farther comprises a Hig

>

part 88 integralby convectad tothe jnwongus psg.

Fig. & shows another embodiment of the tissue protestor 10 of the p;‘(fsent tnvention. The shuwe protector 18

sgain Is formed a3 8 moenebloc, Protrading to the Toft side §5 & font tongue subpaes S0z of the toupus part 30, and



proatrading e vight side is x rear tongue sehpart S8k of the ogne part 56, which jointly ensure that the

agne e arged in 3 oraniabanteror direction. Ay in the endodiments desoribed v the fegoing, vefuse

owerals 25 and 28 show the upper jaw poaction aud e tpper looth beardng or support suedhce.

Pig, 7 shows another axbodiment of e tissue protector 10 of e preseot tovention, Disthotly protruding t the

cuTts v prossars aguinet e tonguie part 3¢ Gow below due R i Tohoren tonicity.

Fig ¥ shows @ forther sobodiment of die Hase protestor 19 of the pressad fovsntion, I thiy enthodiment, 3
cheel part 62 protmdes to the feft - Tuterdly to the vight refative te the paticot's body. Theough openings in the
thase profector 19, in the rear the tongue part 30 e visiBe which serves i thiy ensbodiment 10 hoid the teague

away in the sane lateral divection as the cheek part 63 Jovs with the right cheek of the patient.

5 oy

Although this is not shows in the individoa! Bgures, all of the desaribed enbodiments way comprise, in the
spape of protection xs defined in the cladms and iy scoordanes with thelr discussing In the Intrpdactory portion of
the deseription, at least ooe radfution transmizsion region, the muterial andor wall thivkness of which & adsprad
o shilt the radiation maxhmin o the radistion inte a serfhoe area of the tssne, at least ane wpphisation cathetar
that advantagecusly I Inporporated in the faw part ab a distance of about 3-3 mun Howm the surface of e vwcosy
and through which an ividive radiatoy, for exsowple, s taken sv close as possible o the tumcr, andfor at leastone
load plate for the protection of healthy tssue that advantagenusly 15 exchangsable, whereln the attachment of the

at Ioast one lead plate is effected in the manver of 3 snap fastener systent

Figs, % and 10 show the inventive thaue profecine i conabinating with an apparatus for Bxing the Hesue protestor
wa the head of & pationt, Fixation iv roqudved espeoially dering the raciiatiicn theoupy of bead orneck thmas and
also i the casy of corchral tumors, To fids end, te teare protector compries & fxathw element 76 that s
sonnecied ¥is an atactunent sysien 89 fo an exponwe tshie {aot shown) or fo & faoe bow B0 tat & kawwa pey
e, oy the ke, so that v complete iranobilization and reproducible positioning of the tissue protestor with respest
to the head of the patent ix achieved. In this way I8 possible to o away with & conventional musk made of
synthatic plaster S the Hxation of the bead. The main offeet of the Huation bare &8 the lomobilization of the

g

ewer and upper Jaws By the Inventive tasue protector, The fxation shanent 70 advardageously is nteppaily

)

conmented to the Jaw part 20 and has 2 substantially fork-Hke structare with two prongs which projests vutwardly
frem the Jaw part 20, Tn the interstive betweon the prongs, ¥ conmecting part s arsnged that leads to e Swee
bow 39 which, o turn, s fixed to 2 preforably customemade cociputal shell 186 or w the able scanting wysters,

3

For additional stability, the faes bow 100 « s shown iy By, ¥ and 1 - b advantageously supported at the rom
of the nose, He nastan, by mesny of fsocatied naston wepport 19 fat advantagecisly iy alve ostonr-made. For
fmabilization of the lower jaw, 1t i Sithermors advamtagecns fo provide ~ a shows o Figa. 9 and 18- chin

hedl

cap 120 which I alse athached R the sonipatgd

it should be noded Bers that she Jaw pant 20 proper, o, fhe faw pret 20 without the Suther ehoents of the
froventive Hesut protector, together with the devies shows in Figs. $and 16, vonstitntes @ selfnontalved systam
for fixing or lomobilizing the head of @ patient duriag radiation thempy, for which protection oy be applied for

at # Yater date, for nstaney in the faowwerk of a dbdsionsl spplication,



The tiesue protecty 19 sooeding © the wnhodiment miy be manulictured, e by 8 micthod generally
2

sommprising the following seps:

~  prepuving impressions of the patient"s upper jaw, lower jaw and tongue;

~

-~ propaving plaster models of te patbent™s opper jaw, Tower faw sod tonge baved on G bnpressions

&

~  conpenting fhe upper and Tower Jow mndels by @i seticelated pranner and adiusting owell-defined raised

W

Gite for proparing & hite-raising medel;

~  producing the few part based oo the bite vittelng model and
-~ producing the tongie pat.

Hare, the uppey jaw inpression and the thague tnprassion vy be preparsd concarrently. In ovder to prepare the
gpper faw Impression and the tongie bmpression ¥ 4 Ruthermons possible tr use ay upper jaw modelling spoos,
with the apper fow being wodeled on #% upper side and S ugre e lovr side. The jaw part sy
sdvartagsously be produced using a synthetic material soattering tochdgue, Advantagenusly, the step of the
polymeriaation of the male part may by bcluded fn the step of produging the Jow part. For reanufacturing the
tonges pary, 15 Quthermote advantagesus Wihe plaster model of the tonges ¥s placed i the plaster model ofthe

fowey jaw 1o such & way that the plaster moded of the longue is positioned below the teeth's orowns of the plaster

wiodel of the jaw pan, and the ongie part i polyneiiad cutothe dorsis of the plaster model of the fongue,

By way of cumple, the methad for manufaciuring the bventive Hssue protector may specifically be caried aut

foliows:

¥
“@s
k43

At fiest, alginate fmpressions of the upper and fower jawvs of the pattent sre whken, To s end, the hopeession
wadardal i ovined with watte baving o tempenatire of sxactly 20°C. Subsegeently, the imprassion spoon of g off
synthetic muterial s lnserted, jolatly with the materinl, fto the paticnt’s mouth and feft there T 10 mrioutes,

After romovd], the shrinkage has fo be mvaited foral loast ene howr befors the brapressiors may be cast.

For casting the models, gypseous sisbaster Is vsed that is nixed dn a mixing ratio of 200 g of gypsue/ T8 ol of

warm witer having o temperaire of 38 degrons

in pases of sderduloans persons, the checkbite I carried out with the wid of possibly existing prosthesey, sthevwie
Ty musans of Mte wwopdates fedivideally made of & Bghtourad mynthetie rnteddal nsing wrow veglotrate acenrding
wo-Gerber. Ty onse of a dentufous perach, two was toips baving ¢ longth of 1.5 corare ysed i the mundar aren as

bite block wegistrate.

Having propared he reglstrate v 2 contvical position, this has to be verified in a repeated checkbite. In tndal] five

attenipts n the oemdriogd positivn have o be repreducible. ThersaBer, the position of the apper jew i ranslirred

.

via a face bovw o an articulator, Le., an apparatus for the sulatinn of myandibalyr joint mrovements,

Subsequently, the plaster models are mounied 1o the aticulator. To this end, water with an sddition of & 3%
hicarbonate subation s nsed for stiachoent of the plastey models,

x

For munnixctaring the apparates, xa sterald-bhre, tranaparent synthetic material having oy inglugiony {8 weed
The partiele or grain sire s 100118 micronwters. Aler stivring. 2 rive thoy of sxactly 60 nunutes has to elapse

befre the synthetic maberdal can be fober processsd. It the not step, the alr inclusions are ntroduned by



10

meany of compressed air. ThereaBer, the synthetic vmterlal is divectly applied onto the plaster modsl fn the
srtioniater without any josulator and wedelled by msans of & lancet-shaped nickelianiam appiicator, wherein
care st be taken ¢y gonerate & groove having x width of exsotly § e on e opper jow moded slong e jaw

ridge whose depth st not sxnved 3 rane. Prior o that, the inclsd pin was slevated by 45 mm.

Subsequent processing s sanded out with the ald of e the sbove-mentioned syathetic material by mpsas of

81

m staggered-toothad hard meotal roflling pachines in descending Glammter oF the working past at g rotationad

spend of 80,000

e following polish Iy done by means of Canvrivn volcano pumice for @ period of at teast 20 mbnutes withow
water cooling in order to wrive st an fmproved fnal pulymerization. Then, repolishing with $0% precipitate

chalk e ongried ouwr for 31 minndes,

At the end of the nunafachiring process, @ cheek 5 performed. To this end, the sligroent of the globules of
yaibistic material iy examined g an efectton microscops af 100,000 x magnifivation In arder to be abie to

jis&g;e. radiation soatteriug.

Fially, the device i adupied on the patient, Le. the vochsal helght, the ceatrical relation and possibly sxisting

dents or prassere marks are deteeted snd sppropriate vorrestinns are carried out.

Although the presemt foventon iy disclosed with reference fo the preferved cobodbnerty In crder o stable ¢
batter understanding thereof, i should he noted that the fnvention can be Implemented in different ways without
departing from the scope of the fnvention. Therefore, the Invention should be comstrued such 55 1o inchude any
passible embodiments and sspects for the shown ershodiments that may be realized without departing Fom the

seope of the fovention as defined by thee attached claims.

M wseue protecter
H O jew et

23 opening W20

24 slitin 20

26 upperjaw portivg

2T upper jow mastication vidge

28 uppettooth beardng o support swrifee
3¢ lower jaw portion

31 lower jaw mastication ridge

32 tower tooth beating orsupport smeface
3¢ oo partssction

3¢ Jonpiuding! profrusionat 34
3¢ tongue part

$a  fomttongue subpant

S0b . beck fongue subpant

32 tongue depressing portion

84 femsle partssction
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B grosveln $4

¢ Hppant

Ba  wpper Bposubpat
3b dower Hp mbpart
82 cheek part

Sufvelvidd
Szabadabni izgfnypontok

. Bxbvelvddd (10)agy pdotens nodszedpes cxivatdnek supdredy ellent vdelmdre teletordpla vapy brachyterdnia
sorén, gy dlapeosdsszel 20} havepdremelds Itrchozdsiry & egy axr dBpoosedsszal (297 desuskotin
lagyzebvet-poriclondld résseel 2 paoiens Mgysativerdoek poricionaldsdrs, abal sz dlikapoesrész (26) egy nyildst
{22 tartelbmax @ paciens operdeids tartondnyinak vicudlis eflendradedrs, mifg o Mgysatvel-poziviondlt rész sy

wyehvedsat {30}, ey ajekedszt (60} $sivagy ogy wordsat (62) fuglal maghiban, shol a nysheise (0) 2 plolens
nyelvdnek lescoritisdra seolgdl, ax a;ai\:fs;* £60) ¥gy van ax slfkapocsréscher {20} képest sliondeave, hoyy 8
péstens ajkal a kezelés alalt ne cssenck a sugarak Tardkordhe, mig az arcedve {82) Yoy van oy sikapocsrésrher

a2

{240} képest elrendezve, bugy ¥ pholens aren 3 kewelds sloft we cosenn sugarak Tarskarshe.

X

2 Az b igfoypont szevintl sxlvelvddS (10), exad jellomerve, hogy ax slkapocsrdsz (30} ¢ & Hpysabver

pozicipndld réex kiiedtt oy oldhatd kaposolat van Kirehozva.

X A2 igtuypont szeriatl sedvelvEdd (10}, sred follermempe, hogy az oldhand kapesolat egy anyaforma-apatioma

rendarerRént (34, 54 van Kislakitva

4. A 3. igénypont szerintl szvetvddd (10}, arcad fellemarve, bogy av suvalorma {54) 2 Bovsebvet-poricionslo
réseben van Kglakitva &8 ogy obyan hosszbrdnoyat rendelhenik, amedy Hrgly wabiban sirbit & mmelynck mentén
2y, » hosseirdmyrs necbleges kereszimetsrctben § alakid horany van Malakites, wiy az spafeena G4) w

Slapocsedszben {20} van kiképeave, & ey, ax § &l
rendelkezik,

Chartyot Kisgsszitd madon hislakitost gerinosel (36)

Az 1, igdnypont szerintl azbvetsdds (10) sed follemerve, hogy a nyelvrdész (30) egy ax apaformdval (34)

Saanch GG nyehvicsroritd smakaset {323 wrshmag,

& Ax 5. igdnypunt savvinth szOvetesdl (10), wened jeflfemegve, hogy o nvebleszoritd smakasy (32) spy

Inyegdhen nyely slakd bomlckmnetseatisl rendedkerih.

T A -6, igényporsak bérmelyike szerfntl szdveteddd (10}, agged jodlomerve, hogy logalibh egy aisugarozhatd
wetomdnnyal reudelkezik, amelynek anyags Sefvagy flvastageiga Ogy van megvalasatve, hogy a sugdieds

susdrsint moxivomat g szévet feltlatt trominySha el el

R Az 17, igdaypontok birmelyike srerintl sebveteddd (16), agzad jellomerye, hogy av dllkapocsrdsy (20}

fogalabb egy spplikicids kardtart tartsdmaz,

vike sonvintl satveteddd (18), auped jeflemerve, hogy anylids (32) bOszdpen van

v X

§. Az R ipdavpootek Dirmet

shendezve.



W Az -9 igénypontok birmelylice axerivti seiveteddd (100, auged jellomerve, hogy az §ihapoosedse 20)

Kaudily perenwe agy, a nyiildstd] {225 Kiteriadd ofs (56) dltal eltd van csntva.

1. A B0 dgdoyponrt seerintt sebvetvadd (10), anred felfemenys; hogy 2 rés (56) sedlovedye & plolons alsd
messrdtogat oldabe kiterieddsének Blel wmeg
13 Az 1AL igdmypontok bivwelvike seoring sedveteddd (10}, wgzed jedfomerve, hogy ax dikapocsedse (A8 dov
vaw kialekitva, hogy az Sllkapocsrdar (20) Sl & folsd &x aled flikapocsfopak lepalibl egy réednek Horghormsi
Iogaldbb réceben krlibeehetlk.
13 Az 112 igdnypontok biomelvike szeringl sztvervddd (30), econf fellemerve, hiony & rgridadhes logaldkd
ey rdgridelommed rendelkezik,

Az b13. igdinpontok bamelvike saerintt neGveteddd (101, azced fellomegve, hony logaldhb sgy Sradhalbt
fartaltneg @ sugdvierhelds nudrdsées,
1% Az 44, ipdrypontok blsmelyie seecinll sefivetvddd (10, eued jeffeomene, Sogy lepaldbh egy

tumorielzdvel rendeliexik:
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