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Abstrakt (C2)

Tinnitus,nebol i ugn2 gelest, nen2 ch8p8n jako
provs8zej2c2 rN[az nv8& noinkeumotci nnfhni2t.u s e.Vpahtmitu2 r T .
kprokrven2 wucha | ep@ropgesm®& 8mi kvreo cvizrokauhtola cki |,
pro spr8vnou fankhciotwnjsfme2bbedohal i protro
m2t wvztah ke vzniku tinnitu.

Ze soubor u s8bi®tmjpsamed eny ITouloirlgiang adkilemt yp S
p ot 2pgrachou sluchu, koaorbiditami kar di ovaskul Sranc?i neinjtbic 2ujgi?
ototoxick® |shlkay oko goiacckiTemmit i | ab drant @r nPyli  zh2
homogenn?2 soultbeozr P00 k&Gzxdre®@tdrgani ck® pS2]|in
viivu ototexi Ad@k m@ldyilRaa twyntuvoSena kontrol n:
pohlCelkeimtedd o det ai | nBylama & &8@ mESanci ent T.

Markerema g r e g a ¢ ebylakensentia¢eld-dehydrotromboxanuBZv T s 1 ed k T
l ze vyvodit stati@gai plkhyitemmTanrm |jzsHOwWP§zgez n .
hodnoty 11dehydrotromboxanB,ato2 , 02 N1, 81 ng/kmintwe | snr2o vsrk&ima
jekoncentrace 1, 32N1, 33 ng/ ml

Zpracovsg§n2m hodnot bRgnT cliprmarrambdtimpvsr §
a hladira fibrinogenun evy pl ynul o, ge by zde bPrymbBt a®i
hodnoty protrombi ntoividhiot ¢ ra sjusakund Bz jo® T K 0h,0& N c
12, 62 BBundv& ontr ol nhodnetk INR vsnodu b o r u  prnaitern gseut T s
0,997N0,07 oproti khortnoao |I§ma MdndeyHigriNogénhd jBou v
3,337MYe0B66kupi ntDi paici emtdpg/lookon8r0Ll2aR1skapi

D8l e jsme sledovali vtzitmanhi ttul. a diirmmisunmhe uvrzots
hlading§ch statistick® viznamnost. p<0, 05 a
progesteronu, konjugovan®ho alfabregpan®bgtm20n ol or
affadi ol . Met odou vZ2cerozmDrn® regrese j e
i sopregnanol onu a konjugovan®ho pregvemdIn
charakteristice tinnitu, kamhdrostegndrolu, skortezdl a st i ¢

konjugovan®mu i sopregnanol onu.

Kl 2] ov 8 s |i@eraha:sluchuitromboxany seurosteroidy



Abstrakt (AJ)

Tinnitus is not seen as a separate disease, but in terms of sywg@oompanying
various diseases. The emergence of tinnitus Ewed in a variety of risk factorRelationship
between tinnitus and blood flow of the ear is described ima relation to impaired
microcirculation, which plays a key role in the proper function of the inner ear and therefore
we evaluated the relationshppothrombogeniéactors for tinnitus.

From theoriginal group of 853 patients we excluded patsemith organic cause
problems. We excluded patients with hearing impairmewrg@rdiovascular and other
comorbiditiesand als@atients taking ototoxic drugs patients witHaboratory abnormalgs.

Then we haveahomogenous group of 40 patients withthéevidence of an organic cause
tinnitus and without associated diseases and the effect of ototoxic medic&otisis basis
therehas been createxcontrol groupmatchedoy theage and sex.

In our groupas the main markerof protrombogenicstatewas used a level of 11
dehydrotromboxan B Patients with tinnitus have significantly higher values of- 11
dehydrotromboxan8.. The average concentraton imthi t us pati ents was
comparedtd . 3 2 N1 . i thecongol group

At the same time we evaluated other coagulation parametersh&@kedorothrombin
time, INR andevels offibrinogen. The average values prothrombin time in patig¢a with
tinnitus asece e 3.u%5 N®ReciB e chntrdl grdug The average INR are
0.997N0. 0.021Nov12 in ¢he sontrol group. Fibrinogen valuesr e 3. 3g8 7 N1 . (
compar ed t g/lindhe Gohtdlgrbup.lAGer statical processingf these valuewe
can say that the@reno statigically significant differences.

We also moniteed the levels of neurosteroidghe dear relationshigo tinnituswas at
statisticaly significance level of p <0.05 and sometinpes).01 was found, mainly ireVels of
pregnenolone, progesterone, allopregnanolone conjugated, isopregnanolonualghd 5
pregnan3-beta20-alphadiol. Using multivariate regressi@howedheimportant relationship
with conjugated isopregnanolon and cagted pregnenolon. We followed the relationship of
the frequency charaatistics of tinnitus which istatistically significantwith relationship to

androstenedione, cortisol and conjugated isopregnanolonu.

Key words : tinnitus heraing impairmenttromboxang neurosteroids
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1. bvod

Tinnitus (lat. tinnioi cinkat tinnireT z n 2 t ,) ,z vnoenbiotl i ugn?2 gel es
samostatng choroba, nlbr¢g jde o symptom pr
tinnit us j ako vn2 m8nez rafdnedkhvos8h akwuek Tck®ho sti m
pouze nepS2lig last® podtypy objektivn2ho
Poruchy sluchus i nni tem pSedst av wjy?s okelumip rleassatl Te npr2 c

Tinnitus bTv§ rihzare®kdtghar abkitvesr ucel § Sa
Jedn8 se o pomRrnND | ast ® owdlkeam an 2mn ojhedhyo ¢v
sniguje kvalitu ¢givota, pSilemg swi cviyds§lunp?F
j edngnz.

1.1 Anatomied yzi ol ogi e sluchov®ho Ystroj?

Sluchov® %YgpernifRersre.st&8v&entr 8l n2 | 8sti
stSedn?2m a vnitSn2m uchem, odkud d§le pokr:
kter§8 je tvoSeng8lshhntmovoentdr §hogHgbggek, 1

Ze zevn2ho ucha jsou smRSov § myg § Fbewkk2onvkdu .v
St Sedn? ucho je dutina ve sp8nkov® kosti,
tympani a m.stapedi usdvouvVno b nd!l awgeaml gh |t&sot
bl anit®ho | abyr i nkous.t [Balna®m tlTa blyarbiynrtiun to bjkel ovp

napl ninl endol ymf ou. Je tvoSenl utri kul em,
kochl e8rn2zm duktemyr Kotchh!| ¢ &r nr2ozld®)dtend a bas
membr §nou do tS$S2 komor . Horn? scala vestibu
propojeny mallm otvorem na vrcholu hl&mlgdrn
hl eml §gdnN komlud i soal aovEeeé H®M o0 k ®cklautympanidiee k o |
ukonlena okrouhlTm ok®nkem. Scala media a
endol ymfu, jsou soul 8st?2 Dblanit®ho | abyrint

11



Kochlea
(1.neuron)

Y2 OKf St NYN 2t RNJ wSGATdzZ t NYN
(2.neuron) formace

I 2NYN 2t AQI = bSalLSOATAOLS
GKFfFYAOLS
struktury

lemniscus
lateralis

52f{ yN O2¢

(3.neuron) Hypotalamus

{LSOATAOL S
GKFEFYAOL S
struktury

(4.neuron)

{f dzOK2 @t 1 &NJ

OF OOy Oy0)]

Obr §z@rki eélnt m®mé&8 sl uchov®ho dr §hy.

Na bazil 8§rn2 membvESS®kpel @MdobrbuRkami g§onog§
sluchov® %stroj2. VIbRgky vl &8skovich bunnhk
op2r§8 o Cortiho pil 2 Se.00L0l ozveldkn 2nt2hv 8v | p&rsTknolvrin
vnitSn2ch vlI&§8§skovhdh kuebP®. i Aclow,yjtheaws 2 sklou
| 8st statoakust idok®&md nfar vau ve nkargll2n2wvm nuk |
m2chy. Sluchovg§ 8r&8pavizm| hgSmememnjoe gangl
neuronem jsolu. baRklyearis ventralis a ncl. (
l emni scus | ateralis do doln2ho | tverohrbol
i nferi orSess, bktaecrh® ap dol aéchmorha boé kiTc kloatl & m
neuronem jsou vlI8&8kna ganglovich bunhRk cor g
geniculecorti calprsi m8kmomnh|Rowvti k8llna dRI aesmpookt
podle BrodmannaNa v gech Y“%rovn2ch kp3Sep® ocovbSndsta ij e
uspoS8§dg§nz.
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Kz8kl adn?2m neur otr ans migtleurtTanm§8stl,u cGhAOB/AR  dar

dopami n, noradrenal i n, serotonpaoar ya aspd en denn
syst®mu jsou glutam8tov® receptory, kter® s
receptory jsou glutam8tem aktivovan® iont o\

nervov®ho vl &8kna a zwpgwejix2t rafcleuxul Baniz vl @h
receptory | s o Gprboteinerkdjejidh aktiveice §edeyka st art ov8n2 ne

specificklch metabolicklch procesT uvnits$
zmNDna funkce. Noei j | vni2z nraencnel)yj tge?r isnlhuiic hg v @ ecdhro§h
aktivace vede kyper pol ari pa&il equ tdd8 gdikvosti. Nej

sluchov®obi8@byij&mene a s7niu klodv @loo Tk aretcexpu
Zvuk je ch8pébojiakpod®Phi®2 vinbrace mol ek
zvukov® viny jsou pSed8vg&ny jako tlakov® z

tDchto vin na akln?2 potenci 8l sluchov®ho ne
kt erT opakuijte§ m2v.u kPovl®y tkym bub2 nku s e ®ppTSseodb§?v a
jako p8&kovl syst®&m a mhdn?2 rezonan| ng®rviiibr

postupuj perécthymFh gcala vesti buzl8v.i sVlorsd i s tr
frekvencipopd o sagen2 sv®ho matxli emajegpdriualtcaep ikd kes® §u s pv
viny vysokIldoms afnmgRmana2 baze hlemlgdnD a nao
vrchol 2 u apexRr.o (tGannootnogp,i c2k0o0Ou5)or gani zaci Kk
vVi§skov® DbuRky, | ej i erthglukdcBleyk(grojan,d898e oo & plh &z e
tvorbu akln2ho potenci 8l u je nezbytn® uloge

vendolymfn, zat2mco baze jsou omivs&ny peri.l

1.2 Historiel ® | tibnitu

Nejstarg2 p2semn® mgrt&vya « hwlirsokyEbegavd clh® |p
papyru ze stSe-ll63BopVegpmmtias)ech65br pus Hi ppo
tinnitus d&8v 8o rduoc hsaomiovzi ks@voasvtjiejsi ch pul sov8n
(384322 pS.n.textpopi Pupblemata Physica maskc¢
stimulem.

Andreas Vesalius8l4 3) poprv® detailnhD popidadjgé mst
poznatkTm viznamnhD pSisphIi Du Verney, Val s

13



sval ovl gelest ve stSedn2ml9chspoBeibi k&dnan
Gsparda |tarda ATrait®s mal adies de orielle
D8l e j e rmut8rc® ZTm2ymibteeho ADi seases of t he

autorT M. Franka a E. Schyplakhas?2 , ktde $3 akpep
vertigem.

Obr 8zelNa?3l ouch8tko poug2van® u nedo

Koncem 19. a n8slednhD ve 20. stolet? vzi
touto problematikou. V . 1947 je Saltzmannemkav&m&snei et
pomoc?2 s lsucsired® ed a pW pjSsead? Wl i nick® studie za
apli kacrrTzIngltcehk 1z®] ebnlT ch skluptikny Fek®oky psioru
kortikody amn o 8 ®@1Jg2d.noznal nTl &l obnksewmgsdukssw® dobRD nen

13Z8khZadr o#nditdl e n 2

Vz8kl adn2m pohledu rozligujeme tinnitus
jeobvykl e d8gv §asac @&von2snoiuvansod mEiieemi t apabogenet
dysfunkc?2 Eustachovy t ubjye vifpmgsiviioose | nd s lauls§
se srdel| Pomtigead.akT hea bBArtovni k ar vdblastik ® h o
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http://scicurious.scientopia.org/wp-content/uploads/sites/3/2011/06/ear-trumpet-1.jpg

vertebrobapiehs ®hdhtenzitapto®jpha 2 pd omNDnl i v pSi s
tepny. Tato skup{hiannpiet wserjid i Kobyaiteéhsgl) a
k a u z 8astrebBaff PJ1990)

Druhou skupinopue ¢abtgpitienitul efatDopgdkupi na |
zahrnuj2c?2 trval &olnistppndon@R hlliiiv®o, p avitad F &Rz i ptoc
od |istTch t - nT pDe so hulam®@ g @y pNejednaifet e m
intenzitap o t@vgl2i vnNni§mprsyzmolckgen2 m dan®ho jedinc

Tinnitusiobj ektivn?2 typ|/Tinntusisubj ektivn?z ¢ty
- Vaskul 8rn2z eti ol - Il diopatick8 forn
(arteriovenosn? - Ugn2z choroby
vaskul 8rn2z tumor - Neurol ogi c(kr® zthro
- Mechani ¢dgsfunktey p sklzear,- vesti bul §
Eustachovy tuby, myoklonus - Ototoxick® fakto
mNDkk®ho patra, f - Metabolick® chor
m.stapedius a m. tensor tympani) - Poruchy temporon

skl ouben?

Tabul ka 1. Z8kl adn? rozdDihDl en?2 tinnitu

Dal g2m pohledem na rozdRlen2 tinnitu je
kterT mnabhdcky nmaveazpozi ci nadmBDrn®mpehicelpl na
poruchou sluchu. PSi nedostatel n® | i pozdntl
O chronick® formh tinnitu hovoS2me pSi d®l
poR gdhkedem na d®l ku jejich trvg§n2 se I|liter

roky trvg8§n2 pot2g2. Chronicita vgak nen2 vJ{

l4Incidence epi demi ol ogi ck® YWidaj e

Vcivilizovanlich kedidathy jpout uyErnIn® subj
pohybuj?2 se mezi 8 ag 15% popul ace. Popul a
pacientT mezi 48 ag 92 lety vDRDkui ndi§danpéz ph
bNDhem pNtivise2®h o Py leevth ) ke nDmaell st(al.o 19988hargorodsky

15



etal.,20l0Nej | ast Dji se tinnitus objevuje mezi 4
se stejnou prevalenc? u mugT a gen.omPponnit
bolestech hlavy a z§vil ®kaSAm. kZar@bmSit \6§dq t

soulasnhD rTznND tNDgkou poruchu sluchu.

15Ri zi kov® faktory

Zrizi kovich fakt gsouTJednaiobeuvmnRi kat dhavaskul
faktory d8l e expozice nadmDrn®mu hl uku, psychi
obeckl@rdZzovaskul 8rn2ch rizik jsou s vygg? i
mass indexu (BMI), ni kotinismus, ehExpozacet enz
hl uku je t®g dS8wysgnga? dion csioduevnics?l otsitninist u. Psy

asoci dvi§mdtsem, pSedlepgememipgsioantpbte ge | a

studie sv 2 c e neg 14 tisz2ci [ rees\p aInel re mpt eTdt niaht nip irt VI
podskupin8ch kolem 25, 3%. (Daniell et al .,

Rizi kov® fakto I ncidencellncidence

populace s rizikem

Kardi ovaskul §r 21-24 % 28-32 %

Expozice hluku 24 % 39 %

Psychick8 alte 19 % 38 %

Poruchy sluchu 20 % 30-37 %

Tabul ka 2. Rizi kov® faktory pro vznik ti

16VIiv ototoxicklch faktorT

Viznamnou m2rou Kk rozvoj i tinnitu pSisp

Y%l i nek maj2 nhDkter8 antibiotika, salicyl 8ty

16



jak percepln?2 nedoslTchavost, tabk i ndiwindt !
senzi ti v(Cianfong¢ et al.j201d)e .

Zantibiotik se j edns§ pSedevg2m o ami n
neomycin), kter ®-msteytDvaSPp2arn &t NMBPA (Mceptory
glutam8§tem S2zen® iontov® kan8ly umogRuj?2c
zprst Sedkovs8§vaj?2 pogkozovg&§n2 neuronTzrhke&®aean

terapeuti ck®mu oknmelamiinvongd ykyso ld®& korkel ac

koncentracemi a antibiotickIm YVal i nkem s e
plazmakbokbkPahrac?2. PDlelem je Wprava d8§vkova
tj. Y%prava velikosti d8vky a interpasuedmrzc

| etech se doporuluje pod§&§vegn2 aminogl ykosi d
postantibiotickl % inek a sn2dgen?2 toxicity.

radi k8§l T, jejichg produkce se pSi ug2vgn?

nedocenDn® m2sto mezi s ¢ a v eacetyleystgin vTod tnd clh§ trk
dosud klinicky poug2vs8§na jako mukol yti kum.
vliastnosti. Sl oug? pSedevg2m jako prekur sc

v e d 0 u aégendracikglutathionii uv ol Ruj e nezNayaently | awysstt eeii m.
modul 8torem gl utam&xgenginméemt 83 yntc@®mui. I i ni
n8sl eduj 2 c 2acetyldystesdi nzovsitgienR anti oxi dal n?2 akt
pTsoben2 proti st8rnut?2voptgphMsemantrepm®Phap
funkc? vl elimdglup.a200D)t i

Cytostati ka, zej m®na deri vsgty pl atiny,
percepln2ho prahu ve vyggtohbhvbdbjekvena? th. a!
poe2Si d&vkS&ch ¥thnlgesrm®me gp o6Vr crigd.m Kl i | kov
acetazolamid maj2 t®g otot oxi @ukaldaetdl. e2R1P), hl a

Sal i cyla§tryozd2l od jinTch ototoximklch
pogkozov§gn?2 sluchovich struktur, ale ovli
el ektromotilitu zevn2ch vl 8skovlch bunnDk
otoakustick® emise. Salicyl 8ty mohou aovl!l i\
sluchov® kTry. Hl avn? souvi sl ost me z i pod:.
smNDSovs&na na ovliivnRn2 zevn2ch vl skovlich

tinnitu cestou akti vacakmkehd.,@®EL0; GiiorcM et LMD A
2003)
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1.7 Asociace § i n 1T mi chor obami

Tinnitus j e |l astTm symptomem provsgzej?2
Ot ol ogick8 onemocnRDn? zahrnuj?2 probl ®my na
probl emati ka st Seidoiuggyn? @Eaeoklogi ez d)measdt po
kvnitSn2mu uchu (Meni ®rova choroba |i jin®
mani festuj2c2 se mimo jin® tinnitem jsou ro
| i vesti bnunlo8m n(?n esuwcrhiwviaom akusti ku) . Il nf ekl| n?2
meningitidy, meningoenceT®@d ijtd dpot Se/bree syl m
onemocniDn2, jako jsou por uch({Crugmet?dtal @004) §zvy,
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2. Etiopatogenezannitu

Dnegn? pohled na etiopatogenezupaérinfnartru?
sluchovim syst ®me mc ean tdr§§ len 2tne orrd rev osvpljna t SRy sst €
zpracovg§n2 sluchovich vjemT.

Zavzni kem subjektivn2ch gel esab[l ansah o uz esv!
zvukovodu,olslt &stdio ugii, t Sonb?l haos tuic hcae nitir &l §nl2eh ov r

Ve zvukovodu wuzs8vDr cerumi nem, ci z2mstNDles
Vobl asti stSe8obDgti mEjbasmiE nNmyarsipmj eaBr e
st Sedoug? t®3 mTge bit pS2]linou vn2mgn2 rT
jakogto dRdi Il n® onemocnhNn?2 spojen®z fxadi skl e
t Sm2nku.

Nej |l astDji j sou vgak teorie etiopatoge
El ektromotilita vlI8&8skovIich bunhRk je odpovDh

mal ® intenzithR, pSilemg totko® vdingdm&l yj ej sdoeut
jako spont8nn?2 otoakustick® emise. Za norm
vgak mohou bilt teoretickIim zdrojem tinnitu.

Vevztahukper i fern2mu sluchov®mu apar 8tu j e n

teoriltier8 hovoS2 o porugen® funkci zevn2ch
vli 8skovich bunik. |l ntenz2vn?2 pBedndst n2 nde
zevn2ch viI&8skovTich bun Rk kontdktu g neokrt nogr ¢i mgBl cn?n @ k
zevn? vl §8skov® buRky, zat 2 mc omembrahai tectorian i t &
nedosahuj2. PSi destrukci zevn2ch vl 88skovT
do kontaktu ¢ out o membr 8§nou, cog zpTs @drdchajfuekpei c h

zevn2ch vl 8skodlesh nhubhDmiuceeasamcPchl eari s
spont §nn2 aktivita jenivygm2chp Svl sk amwllcalci b
2009)

KvysviRDtlen2, prol mTge shoul atsanddnhost 8m, no e
fakt em, ge | 8steln® pogkozen? zevn2ch v §
sporuchou sluchu. Zevn2 vl &8skov® buRky pTsol

Desinhibiln2 hypot®zalpaecphiovy® adr S8hyg ma ka3
zpNDtnovazebnTch regul aln2ch me Obvgkie vpsS#Tp aodvil i
nadmDr n® afi grgerctha ceeti 8azh?i bd occ h 8szP@j&kT ,| i 2 aatcd madm
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sn2gen® ag chybhj2c2ommlfesteintpmrcd sy rHymteir cekxlcd ht
pokles aktivity inhibiln2ch spojT eferentn
neurons8ln2 aktivitRejppoawedlpéadbmiek 2 snpnandt §
neurons8ln2 aktivity je obl ast presynaptick
zvDtguj ? per meabi litu pr o kalciov® ilonty
koncentrace kalreisywlaph i ¢ & ®mdu mez adojdenidktivaci2 ur |
synapticklch tRDl2sek a jejich vyprg&zdnhn?
a k t i (Rottenligrg, 2006)

Vztah centr8l n2ho nervov®ho syst®mu ke
teori emi. Redukce i nhibice na Y ovni nucl eu
viraznhj g? stimul aci sl uchov®ho k-plastickyx u c e
t heoryih hovodS? 0O vztdelsu npobdkokzem® zksEHlemy
centr8l n2ho nervov®ho spyesrti®@neu,n2khdy sd huychh?o varf
se o analogn?2 situaci fant omoivticsh mbpd e shkizt p
ve sluchov®m kort execeolliculesimferior. 81 n2 ho | al oku a

Dal g2 mogn8§ geneze tinpogkozend@BviEeTanidoh
struktur pSi zachovan® funk|l nosti sluchov

katypickim synapstcthreo(tydsiy. rAcsmuodd sif dlckRm buN
stimulaci sluchouw® dpBliyseKédmprpoegkazovygn?
vestrkestal k synaps2m a vzni ku dhwanrnamu cloi
neurovaskul 8rn2ho konfl i ktu. (MBI I er, 1984)

Vztahkmi mougn2m struktur8&8m jesoemaRbuB®hoet
PS2kladem je kraniocervok8imhnNhtnhunkse kd)
dorsalis sptSepPjzen?smomat osensorickl odhajvaddrh
nerv]T jako Jjsou n. trigeminus, facialis, va

Lasto jeztampe§mbk ck®mu rozpologen?2 |jedi

(Hallam, Jakes, Hinchcliffe, 1988 j e zal ogenl na vztahu auto
kterl mTge vyvol 8§vat viem tinnitu pSi Str e
negativn?2 emelmxiwhi8Yy nyende skr esu, | 2 mge se
Kul ky ( 20 0h6o)v @ rdarj§h ys Ilpwocd Sadnou roli a upSed
a autonomn2ho nervov®ho syst®mu, kter® ved
zes?|l en® | i jinak deformovan® a tyVz;asou n
kIl i mbi ckumgmtijektpopi sovgn i d&§le, kdy zej

psychick® rozpovg@gga2 insodengdj enynstu. (Le
20



21Vzt ah prokr venporvind ht 8Smtasilou cuhcth aa k

Poruchy sl uchpopulpcsvelmil abe®n@ Yinnitus pSe
z8kl adn2zch problseomT,ask®erdiob®t Sleem§v ani us
etiopatogeneza anineexi stuje optim8lnz2vyREPeew&cesch®
poruchsluchupopul aci ve vBKBov®tslpbSepidsDavage v2ce
jedincT, ve VDkov® skupinhDvi&kem7prleenl doke
stupRuje se t2ge poruchy.

Ve vygg2m vNRDku sl eduajgerneeg azcvil gHer eovun 2 tsahnu ddeen
sn2genznofifiybi ck® aktivity, obecnhD je tedy v
stoup8 tendence ke sr8gen2 krve.

Mezi obecn® hlavn?2 dTvody zhorgovs8§n2 sl u

T Heredit8rn2 podkl ad
T VIiv hlukov® z8tNDge
A environment 8l n2 hluk
A komung8ln2 hluk
A prof eszitnEBj n?2
f VIiv ototoxicklch faktorT
A expozice rTznTm | 8tk8&m vletnhD o
A hlavn2 rizikov§ | ® iva jsou ami
ASA, cytostatika
A profesion8ln2 z8tDNg

f Viznam prokrven2 smyslovich orgs8nT

ZmNDny prokrven? smys|l svbapajorgZmTviPcom
spojeny pmSesdeevdquzjm cs? mi vliivy:

T Aterosklerotkak®t i zhk®my av vertebrobas

smognost2 vzniku hemodynamicky viznam
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1 Kardiovaskul 8rn?2 pr obl dkaotvi®k a k au e g cerc
charakterizovatel ng§ pokl esem mi nut o\
srdeln2ho sel h8§v8n2, arytmie, hyperte
ZmNDny autoregul adedtch8Iimexcmhame s\ ndv®m s
Hypertenzn? encefalopatie opBRtulp®dpor

ZmhNny reologicklch vliastnost2 krve

= =4 4 -

Dehydratace

Soul asnhD ve vygg?m vhDku doch8z2 u pacient
zvyguj?2c?2m se vhDkem nar Tst8 prokoagul alnz
na stejn® &Wrpeniveéelimnapdgmal u. Ve vygg?2zm vDiDk
VIl a |I'X a sn2gen8 hladifda prokeagul a n(3:
povagovsgna pS2tomnost ateroskleroticklch zi
jako chgmomtilcikul zproces), narTst§ s®rov§ kor
tendence jsou podporov§ny oabklceenpl@alcnh ykproehvynd?rm
(Topinkov8 et al., 2005)

Vgecwhinge uveden® zmhDny pSime g A @isgstdsworvdjemn a mn T
poruch sluchu, neboS zde prokrven2 hraje vi
sluchu | astRpgdkrvaekznpamdpyg?2yv
HOPH xé@g22 | ailt NYydziN &af dz-OK2@SK2 gaiaNeReN

Ont ogeneze senzorickd &8dhadnydst ®mTi vonenan Nr aj
zkugenost 2. Bohat ost podnDt T | i naopak | e
PSich8zej2c2 podnNhRty bRhem kritick® periody
smys!| ovyj®ejdir &inyp o|yenta,p sp?l aas tfiucniktlun?2s zapoj en?.

VNDkem podm2nhDn8 ztr8ta sluchu (presbyacus
Wastroj2. (Gates €&tmDaly. j sd2W0 5 e@ipka&rnny?2 ) Gtka kv
| 8§sti sl uchPousRthwop @& szm®lreygt a8pndcepyacow8§n2z
j e spopjSoevdSenvey 2avth or gen2 m zpracovs§n2 kompl exn
napSpkBatd | idsk§ Sel

BNhem st &rnut?2 sl eablast eotliclusvnferios apuyericatdiumy v
medialeawo bl asti sl oohbv®ukiUsyinVerior sledujen
neuronT, zmenguje se pl ockbmeentmogmeprtd pckd rcang es

22



receptorov®ho vyba¥mBfiagorpysgenicdlaumenedilejdou spoy2 0 1 2)
s“abyt kem neuronTyzeasltapswmul|zasnidupgen? NMD A
serotoninu a GAD67. (Shimetal.,2082) avn2 m neur ochemickIm znalk
sluchov® kTry je narugesitojihh¥bytl eR chumskce ¢
al., 2005)
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3. Mikrocirkulace, tromboxany a tinnis

Tinnitus je nespecifickl dPympeadky &y ef
sluchov®ho syst®mu.paPSgeémpelkl §dtSipnragvtiiu ¢peolrduec
mi krocirkulace ucha |i jinTch | 8st2 centr §I
et al., 2003; Mahr moudian et al ., 2013). N a

a pr8&vn pro zachovg&n?2 s@pUd@kw@theankné&rovoi r K
(Xiaorui S., 2011)

Kochlea je prim&GrmnBrzasdodhladrysi karhitie rzikat ecre
anterior inferior. Kochle8rn2 perf¥%ze je fu
j e pol 2az8m2 |j arkeozir arteri 8l nzZm tlakem a tl ak
chorob (hydrops, hlukem indukovan® poruchy
dosouvislostig | t er ac2 perfY¥%ze vnitSn2ho ucha. (Na

Na Vvz§8j etnanh®m pvrzo k rtviennrei twc hjasoar zal ogeny
NapS2klad hyperbarick8 oxygenoterapie, vyug
tlaku dopravit do tk8&n2 vygg?2 mnogstv?2 Kkys
ner v ovtdND biorhear vovan®, m§ velkou spotSebu ky
dl ouh®m trvsgn2 pot2@gyppobapakéP®Pak®@mesSpokiecti

3.1 Tromboxany

Za norm8ln2ch okolnost?2 j e endot el c®v
(adhezi) destil| ek. Porugen2zm c®vn2 sthDny s
kadher enci trombocytT na tyto struktury. N
popi sov8no jako prim8rn2 f8ze trombazypoAgy
desti| ek, na kterou navazuje uvolnhDn?2 tr om]
neensuvol nNn2m z8sobn2ch granul, al e i se ak
prostaglandiny, tromboxany a jejich prekurzory endopdrod y . Postupnni
mi kroprost Sed? pro aktivaci o0 k oldne?scthi | kg thi
regul ov8na cyklickim adenosi nhon &ft o snfutl em e( ¢

ADP, trombi nem, kol ageneaki vaa cd?a | egrtzmy mTv | fi ovsyf g
a fosfolipBey® AnS§slfedhidl uppt®u] ehzel ement T

trombocytT kyselinu fosfat Kgsebdbuna &ryasehiic
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n8§sl ednhD substr&8tem pr ozul,i poegx ycghegn 8czeus tao uc ysk
prostaglandiny, prostacykliny a tgsjoPBBoxany.

Phospholipids

l 'O0H
XK

Arachidonic Acid

/
Z
HO H \
on PG, %
¥ COOH
=" C00H E . (I)/“-/‘\./
50" N0 NP & /
H £ /
TXB, H
H
= COOH COOH 6-Keto-PGEF,
7 Z
H H
0 H
PGE,
"m0 v PGD,
— CODH
-
HO H
PGFy,
Obr 8zek 3. Met aboli smus prostanoi d]

25



Tromboxany jsokrewmi®zowWw®mrsyilvk8chuja p Q
vasokonstri kci a agregascsioudeasoiplagk predakioad
a jsou % innTmi inhmojitangdgagmiegtiicekide%lt i he
viomto ohledu ch8pemagrjeglkac ed TileddijigRakividur k e r y
Tromboxany spadaj2 do metabolicklch drah Kky
tzv. ei kosanoidTJ. Eikosanoidy pSedskasaphon
mastn® kyseliny. Prosawmglakd8iny hortmoomb,o x k
synt ®zovsgny podle pok&Sldbymaspgsophat@®byykl e

Tromboxan Aj e v el mi n e st anetabblizije sesHa drambexaniBn o u
Nn8sl edAMWo 2z vld-dehydr§tromboxan B kterl j e «¢gtabofitemst abi
Zorganismu je tento metabol (lariay2p03u| ov&n pSe

Tromboxan A2 produkovanl aktivovanl mi t
agregaci d e s tnieldeoks.t aPaktnBntsiupsi movanT mi h o
zvigen® riziko vzniku kardi ovas kexpberimentunad h p ¢
zve®dt inhibitor tromboxan synth8zy i ant ac
prodlugoval y¥plars®mpw t Betblnd| &kn2 kochpegowh Bo?
skontroln2 skupinou.ndad@em nmulread cevt 8§ re2l . oudi gl 90 Bj) *
paci etnitnfnid em v ylgdghddrd hr codhmbootxya n u B22 med ah @l
tromboxanu A2

32Laboratorn?2 metody vyget Sov8§n2 agregahb

Laboratorn? met ody vyget Suj 2 c? agregahb
agregometrick® a testy PFA.

Poprv® desti|l kov®rbuouerki®lODestanabvebDt kmeky
ag do 90. 1 et mi nul ® o stol ett2i gjig onej jpodima
nespecifick®, m8l o senzitivn?2 a z8visl® na

Pr Tt okov§ pcoyuointe2tm izenas| enl chetpelodii | e ®tki |
povrchovich glykoproteinovich recept omdDBeni
me mbr 8nov ®h o desasit|aknoovvRuhjoe ssee etk?tm naukt i vi t a

Agregometr incak ® pmdatckd®ym podkI|l adp1962)soup s anE®
nN&roln® moanlilans ,ovs i vnNDn2m cel owjiSta@hoou & gaoknt i
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laboraton 2 vi sl edky jsou obt2¢gnh porovnatel n®,
2006; Sanderson et al., 2008)g 2 val y s @éematdoginM®nagmvosti ce Vvro
z2skanlTch poruchDdégti meowdygh j & ook ¢cianrubsil chilm

registruj2 zmRDny transmise vzor kT, ke kterl
met ody umogn? hodnocen? agregace | sekreln
vimpedancim 8vaznost. na agregaln?z reakci

Obecnim omezemi2ank lagh egmotmed je pougdgit?2 pl
DTsl edkem pS2pravy vzorkT tak mTge blt zkr
reprezentativn2 vzor kpr. o sNtatevt? trreoa kac eDr Irvpiznvboo

mognostetS¢m2 vygregability desti| ek plodnoc?
Podstatou vyget Sen? | e aunzaa vy?zr§8tno?r ud ezf § t nkoovua nt
destilek za wur]itou | asovou jednotwks!| edkypl
agregometrie.

VerifyNow™ byl a vyvinuta jako pol oaumSeant2i c
aglutinace fibrinogenem potagenich | §stic
paprsku vzorku pot ®, co fsebralkntoigremweamn & ad ers tki
t2m e oplarci ta vzor ku.

Podle mnohlTch I|liter8rn2ch %wWdajT je uvag
agregability kKesteéehtekacsirxbpjoadin®d xmentuabAol i t T
B2 all-dehydrotromboxanuBPS2 m® st apvsv®armuzy ¢®oAZ k2 8§t kT m bi o
pol ol ®avienal., 1990; Bruno et al., 2004; Hartetal., 23| g2 mognost 2 |
mo|l ovich koncentrac?2, cog se vgak n8sl ednkLl
viznamnTim faktem, ge Jgpdee&xgGand loanbloclytBe g td
a soulasnhD tento pod2l je odvislT od jinTec
(Ei kel boom et al ., 2008) Naproti tommeyynget
dobnN za nej sepdeiofuiplGtgdjed mMjodnpanteag? egal n2 ch ¥
aspirinua soul asnhD je t®§ jedinou metodou uzng§
druhT aspirinT (napS.s pomal T nfCattanewn MR2007§ n 2 m,

Soul asnhD doanowva&e®m pracovi gt j sou dl ouhodc
met a btorlambloema hil], ptlaaks mMmD.v ( Pal uch et al ., 20
2013)
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4. Neurosteroidy a tinnitus

4.1 Charakteristika neurosteroidT

Neurosteroidyc h 8§ pemek ppkou neuroaktivn2ch sterc
vcentr 8l nzm nasrowod va®&m [k ynsatj Gne s cbo@Pmosyss@®mu a2
(Baulieu et al ., 1981) Nav?2c jJjsou neuroster
gl 8z. TwdNS 2 d es e cholesteroluza nebo pr ekur zor T, kteroce
hemat oencef alDao k®kiupiamy ®emnmzy mT, kter® | sou
neurosteroidT rozhoduj 2c2, p art &a u khty8dzrao,x y s u
sul f ot r @Ahsyfderro8xzyal § z a . Byl o prok8z8no, ge de
prekurzoru vegker T c holigndendmoaytech,eateone delirongeir @ b 2 h §
astrocyt ech, jeiciineetambiismih (Broven etaaly 20K0)

Neurosteroidly onédj 3t @moirdkt @’z rcikk acjh? cs2tcehr o

tk&8n2ch kromhR % inkT genomovlich, tedy pome
pSedevg2m %%l inky negenomov®, rychl ®, p oMo«
ovlivRuj2c?2 prlopnuslthost iontovlch

V souvislosteche eur ost eroi dy |j sou chardob&8m,y mam
pokusy na zv2Satech dokazuj 2, ge pl az me

tetrahydrodeoxykortikosteron (THDOG)e p Sii akutn2zm stresu zvyg

obou steroidJ se nach8§8zej2 pSi stresu chro
D8l e bTvaj2 neurosterpimddrshigddod@&pyeve.vead
vgak st 8l e chybz, abychom mohl i deprpsecai f i k
neurosteroig. (Reddy, D.S., 2003)

Ve skupinhD neurosteroidT je nejdTlegitht
( DHEA) . Ve formhD sv®ho sul f&8tu je vedle cho
vkrvivmi Kkr omo |l 8r n2cchh kHd nmcvenrtnr azcd?r oj em j e KTr a
vmo z k u, kde se nach &méentraceD HEAI k@ m ammdIk kthme?s.a |
mugT i u gen a sn2gen® hdleagdeinreyr ajtsi ovane onld v & I8PIe
d § pak sporuchami muni t n2ho a nervov®ho syst®mu. (K
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ALDOSTERONE

ACETATE A
: [fe5.55]
] I
18-HYDROXY-
MEVALONATE
| 20¢-DIHYDRO- CORTICOSTERONE
| PREGNENOLONE +
| 7
! / ,
CHOLESTEROLE— SR ATERGT ./ CORTICOSTERONE
SULFATE /
—
/ FATTY ACID ESTER 11-DEOXY-
d OF PREGNENOLONE CORTICOSTERONE
P450scc / PA 4
/ - Y
/ P il
/
/ ~
/ - -
,L . 5 ,v
PREGNENOLONE s B s 5¢PREGNANE
SULFATE > PREGNENOLONE PROGESTERONE | 5e-reductase] 3.20 DIONE
i /\
/ | P450 7| a
/ \
/ \
e, A
/ 36-HSOR 3¢-HSD
/ P45303 |—;—, :
7 /
/ FATTY ACID ESTER / :
» / \
7aOH-PREGNENOLONE OF DHEA 5 TE?RAI-IYDRO
/* 3"’:%GESTEH ONE " 305 TETRAHYDRO-
p Pa50;] PROGESTERONE
(ALLOPREGNANOLONE)
/
/
v /l v
DHEA ¢—— DEHYDROEPIANDROSTERONE {36-HSD}» ANDROSTENEDIONE
SULFATE /  (DHEA)
/
/ 17B8-HSD
/
’ TESTOSTERONE
¥
7a0H-DHEA | 5a-reductase] Aromalase
DIHYDRO- ESTRADIOL
TESTOSTERONE
Obr 8 eBi ochemick® cesty neurosteroido
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42Vztah neutimtt er oi dT Kk

Neurosteroidgesyng®Prndman®r vov®m syst ®mu
kpamRDti, chov8n2 a neuroprotekci. Neur oster
Uug2vEhynick® p®adbiu ghorob vnitSn2ho ucha, p
Sluchuu Meni ®r ovy c (9akateoebay, 1997)t i nni t u

Neurosteoi dy maj 2 t®g protektivn2 efekt na
ZpTsob | i mechanismus % inku neurosteroidT
nen2 obj ashnylbnot ®izeadjrea, rzglei hpSes stroal vaRuopu?
sekreci drasl2ku do endolymfy. (Lee et al .,

Vztah neurtoisntneirtou dIf z ekouvis®sli PoDmMI riiitvn¥ym Yl

QD
5

tidepresitvnmipaaem,ektdy $ejich ugit2z vede Kk
vn2 m8&n2 Tpob2 gs?ouvi sl os't j e pr8vnD d8g8vsg§na d

neurosteroidT. (Weaver et al ., 1997)
Neurosteroidy jsme zaSadi |l idTdvoo drla § ejheo ivn)
pot2¢g2 u tinnitpsyehimék¥mcet apoRim igsydsmicek ®
(pSedevg?2m ve smyslu deprese) j sou pot2ge
viznamniprevalkPénwi tinnitu cca 19% u bRgn®
pacientT. (Shargorodskye edtaj&! .v,yu)Gv@)t. |jMe&uw
depres?2 a soulasnbD | ze u nich zm2nit %l ine
pro t®ma vztahu t tinmtobhKggeroa et2alc BOOE = g &€ or Mme kkt 81 |
pot vr zreenwr, o sjtee rug i2d K oawluilvaR n2 aktivitu, | ak
opalrdnN.tevyatuSe je pops§no, ge progesteron
(Kato et al ., 2005, Her kert et al ., 2001,

anti kolagalljad nz mi Rotvr8nmbvoet ivczkt®a hmiganklamdingbanpes 2 h o
al., 2008).
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5.Di agnostikpkalcip$sitnup tinnitem

5lAnamn®z a

Z8kl adn2mi vstupn2mi Y%dajaibTjvsSsane easrea mrzeas tk
zdalijdeopostupnhD progreduj2c?2 obt 2 ge (akutraunsa) n 8 h |
| vzni ku pot 2 &% @4 YSdig-lebree! pate2 ge jednostr a
Jednostrannost pot2§g2 mTge blt zpTsobeha c
asymetrick8 per cetpilnnn?i tpeomr ubcuhda® sploudcehzuS esn 2 n a
(neurinom akustiku).

Z| asov®ho hlediska obvykle setrvall tinn
se Vvyskytuj? u Meni ®r o vbyl v&h ocr®vbny?, hhbepliskbTsvuoj d? L
frekvenln2 charakteristiky bTvg obvykl ®, ¢e
vysok® zvuky sp2ge u percepln2ch poruch sl
exposici ototoxickIm | ®kTm.

52Fyzi k§bhet Sen?

Nezbytnost2 u vgech pacientT je kompl exn
vyget Sen2m je otomi kroskopick® vygetSen2 u.
pS2]liny pot2g2 (cerumen, z§8nNhRt, per fnerracleé)
auskultac?2 krku a kompres?2 stejnostrann® j L
mnDn 2 pSi Kkompr esi Ssvoj 2 i nt enzi ambulanciOr i eI
otolaryngologa by mRlo bTt n§sl eduwspekialisty, k o mp
protoge tinnitus mTge bilt prvoprojevem z§v
pSedevog?2tmougens skler-za |i vestibul rn2 s

Vr §mci kompl exn?2ho vyget Sen?2 na ORL pr
nosohltanu endoskoe m, neboS porucha f umlse hB usatnaic Wasu
bTt t®g pPBltirfons tanttdngn?s.t i azEwmishestidD.hanpi
D§l e zji gSuj e menijdowvnyosrobkiTd iktrye v njza ktll akol obR®o
poruchyatraumata
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53Audi ol ogi ck® vyget Sen?

Dal g2 | &8st vygetSen2 tvoS2 specifick® t
pSevodn2ch poruch sluchu. Tradi|$ehn IEjswu?pmdu g
Weberova a RiVigiehlnizkmempkan2 mus?2 blt vyge
korel ace me z i subjektivn?2mi Vijemy a skute
(Meyerhoff et al., 1991). D8&8le vyget Suj eme
Zzhodnot 2 bomphkancet Sm2nkov® reflexy a s |

standardn2ch vygetSen2 se odv2j2 indikace n

Soul §st2 vygetSen2? je hodnocen? tinnitu
podnDty, kter @ekvenpot?t ovcih&yv ajla®odhadujesse inferzita. z v u
ZjigSuje se minim8ln2 maskovac2 intenzita,
kpSekryt2 tinnitu a d8§8le residu8lnn2 tihnithi bi c

po expozicizvuku stejn® frekvence a intenzity, ]
I nformaci , jak Yl innD 1 ze tinnit usDamags?knoiv &
vyget Sovac2mi metodami pro vygetSen2 sluch
ovi vnRDny subjektivn2zmi vIivy pacienta.

54Parakl inick8 vyget Sen?

PSi podezSen2 na intern2 choroby je obv:
krevn2ho obrazu, z8kl adn? bi ochemi ck® wuka
anamnesticklch %dajT mTgeme pot Sebn§ vyget &

Unenmocnlgbdmsostrannimi pot2gemi |i pSi p
i ndi kuj eme zobrazovac?2 metodu. a®bviykkalce skeo np
| §tnkbpMRmozky kter 8 m§ | egt N .MWeigsmanenal, P60y Nd n2 |

Posouen? osov®ho myoskel et 8l n2 ho stiengeme nt u
Mozkovl kmen a obl ast | abyernebr oplkadiolm§ mmax
mnohdy se mohou c2lenimi fyzioterapeutickT

comSi spNje ke zkvalitnhDn2 ¢givota posti gen®h
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. hi2al12L0A01$
Tinnitus 58 08 nsy N
|
[ ]
b2NXt fyN yifSi tld2f23A01e ytitSi
|
| I L -
N ] ) S saq b [ S60 1|t ySidz
hoeSlGAgyN dAyyadda| t820ESTHA "oy N3y Sy N
cerumina apod.
I I ]
t 2RST njSy| ! dZRA2YS|iNR O & I dZRA2YS|iNK O é
Gl aldztt Ny vt £ ST LESK2RYN yt £ ST LISNOSLIBYN
CT, angiografie poruchy sluchu poruchy sluchu
I
_ [ |
'é""zlﬁ‘”aéal“tnjés Y2O0KE St NwSENBL20KE St N
cholesteatom...) etiologie yifsl
L 902120} yS
LR2GSYyOAtte o
BAEP), MRI mozku
Tabul ka 3. Sch®ma diagnostick®ho
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6. Terapie tinnitu

L®| ba tinnitu je znalnhD komplikovang§g, z
Terapie akutn2ho tinnitu bTw8hbébvykhékbou]l

sl uchu. Zahrnuj e bol us korti koi dT, vasodi |
oxygenoterapii. Terapi e chronickTch forem
obvykle kombinace farmakoterapiésy zi k81 n2?2 | ®| bou, rehabilita

LastTm | ®em vol by blvaj?2 ex1tQiniagbblgba)j i nan
Tyto | 8tky maj2 polymod8In2 vlIiiv na metabol
biloba jsou zn8§my pSedevg2m z dobr ®ho efekt
poruch perifern2ho prokrven? aPDnidi.krbef ir ko

al kohol ovl extrakt EGb 761 obsahuj e Zhr
flavonoidovich glykosidT, ginkofl avonov® gl
rTznimi mechanismy, kter® nezS2dlkaonepsbal

reol ogi ck®, antied®mov® ¥ inky a pTsob?2 po:
tk8ni. V cholinergn2zm syst®mu CNS indukuje
uvol Rovg§n2 a zvigen?2 poltuw cshaolSizn esrngznPecnh. )
% inky se vyznaluj?2 pSedevg?2m vazodilataln:
sniguje arteri8ln2 spasmus a podporuje tonu
a sniguje kapil 8lrntmg hdpehPzd mekalinkti ed®mov ®

efekt nen2 omezen na erytrocyty, extrakty
i nhibiln2 efekt). Blinek na intracelul 8rn?2
a | akt8tu poankprizili kphenhotarutilizac?2 kysl 2Kk
| i poperoxidaci bunhNlnTch membr&&n a produk
hydroxylovich radi k8l T. Scavengerovl efekt
vige popsaahchV¥% §meci hodnocen2? efektu ter :

zlepgen2 Dbez viraznhDjg2ho subjektivn2ho ko
intenzity i pSes jasn® zlepgen2 n§lezu). To

o teorie podporovan® neurofyzik8ln2zm vizk

metodami (pS. | aser terapie) je vhodn® zahgt§
pSed vlIastn?2 [Hiten®P, @018, Tziridisxepah, 2014; Ralaetal., 2012)
Betahistin pat$§? me z i vazodilatal n® pTs

Yl inkdonemechngmt aPbTjeho pod8n2 se <cirkul
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zl epguje pravdhDpodobnlD pomoc?2 ciekaxace peek

uchu. Farmakol ogi ck® studi e ukazuj 2 ; ge
nek na HI receptory a viznamnl antagonisti
autonomn2m nervov®m syst ®mu. B eruclaovou aktivitun  m§
neuronT v later8l n2zm a medi 8/ n2m vestibul &t
zn8m. Terapeutick® indikace jsou Meni ®r ova

a sympt c®hataibauks8 tIn 2 N@rhaw et B, 2OL3Y a .

Antidepresiva M ®| bND tinnitu maj?2 t ®9 svoj 2 ne z
hronick® formy pot2¢g2. tVhonkamy maijér xyjgd 2
anxiosn2ch poruch. Stej n@8epemedi kandd,.e Iptoenn
aci etmiffrmVsoce 1993 prezentoval. Mar k Sul | i

w T ©9 O

polupracovn2kT visledky vel k®, dv @joiutg t 2 ans

~+

ricyklicklTch anti depruedsiiev p(ontovrrtzruijp?t y¥liinpno
smyslu sn2gen? i ntenzity tinnitu. Postupe:
antidepresiv ze skupiny SSRI , j ejichg me C
met aboli smus serotoni nwl iav jneag tmonhnoiut urs2 t Jpeg
rezervovs8§no pr o c(Badoetal..281® f or my pot?2g?2.
Nootropi ka byla prvn2 skupinou | ®T vyvi
organi ck®ho mozkov®ho pogkozen2 kyNo&ttreo ®i Kkr

pS2zniv® % inky na metabolismus bunhRk centr
vigilitu. PS2znivl vliiv nootropik na mozko
dostupnosti a untoizlkiuz a creo od Ir wkeitzay oWwir ymh $ u jp&
nukl eovich kyselin a polysauchangdil2 mi smearmh
facilnitauh 2mevt abol i smus fosfolipidT. Nootr of
i nci pientn?2ch demenc?, k v apnot %hrt aazt o w@ 2 & h a vpyo,r
encefalitid8ch a soul asnihD maj ? pozitivn? v

| ®| e bn ®h o(Hahrtehad,@3@08)u .
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GPs - acute tinnitus GPs - chronic tinnitus
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o
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M Tranquilisers, sedative

n
o

W Antidepressants

o

Proportion of patients receiving medication
Proportion of patients receiving medication

us Uk Germany  France Spair Italy us Uk Germary  Framce Spain Italy m Anti-vertizo product
Obr 8zek 5. Proporcion8l n?2 zastoupen? rTzn
jednotzleimimmi pSi | ® bnN akutn2ch a chronickT c

| ®kaSe (GP) a ORL s p dallietal, Treatment ¢pioNsTor subjeCtiReS e v z
tinnitus: Self reports from a sample of general practitioners and ENT physigtaims Europe
and the USA. BMC Health Services Research 2011, 11:302)

Dle studi? sleduj2c2ch ug2vsgn2 rTznlch

poug2vang | ® iva pro akutn?2 fovewtitginmizm2 j
vazodil atal n?2 infuze, korti kosteroidy, tre
sprotidestilkovim YW inkem |i nootropi ka. Pr

| ®k yti-vseratn gi n- zn2mi YYpookem2 oaprak @t nzzacsht ofupre
antidepresiva, naopak u chronicklch forem |
kromnD gi nkgot rbadkwial ijz®ruy, protidestil kov§g |
nootropika,ryvmikalji amtdawlocnhi sit &®c egplpt wotr &fin § 2 L
rTznlT@lhi v se |1ig2 dle | edmiwsA | icwligc hu keavzrug pes k
o br §(Hall ktal., 2011)
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Z dalg2ch | ® ebnich a podpTrnlich metod
akupunkture.z¥8hbOdng&kembi nacel EGdr 7t6elr asp ipen.L
terapie, vyug2vaj ?2c? el ektromagnetick® v
perifern2ho nervov®ho syst®mu), proti z8nnt

sti mul aslarc2e (eamketyimT dichac2ho SethNzce a umoc

| aserem z2sk8vaj?2 buRky dal g2 energi.i pro
mechani smus. Doposud neexistuje obecn® pl a
obvykl e absol vuj 2 nej m®nND 10 | aserovich ex

jedx@&ozice je 1p0r vmmiznctht ,p PtSinmienmugt konti nugl r
mi nut pulsatorickIm. C2len8§8 oblaskoyedma¥l o
d®l ky poudgit®ho | aserov®ho z8§8Sen? jsou rTz
jasnim z8vhDrem terapeuti ck ®hahneefag2012) dl e vl

Hyperbarick8 oxygenoterapie | poruchslpchlRk oV ¢
provg8zenlch tinnitem. Dalg?2? dTlegitou | ®| e
(TRT), jedg vyug2v§g pl astoidcsittayy ymo zgkeo v ® nknT rt yu.:
ale mozek jej tak vn2m8.ntGC? lzevmu ki em@nallu [iintt emo
zahrnuje konzultace, rel axace, bektholfogim
nedosl Tchavosti ve stSedn2ch a vygg2ch frel
pS2stroj gener wj,2 k2t esrpe ari§§lzm?2 ct2:ln vlyit viplSi t &

viastn2z tinnitus. (Jalilvand et al ., 2015)
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Assessment of Eight Quality Criteria, Overall Quality Rating, and Effect Size for Each of the 28 Studies.

Similarity Cohen's d
Study Outcome Between Potential Extemal Effect Size

Reference Design® Blinding” Measures® Compliance® Controls’ Groups™  Bias®  Validity™ Study Qualty  (Vadable)
Information/education

Henry et al. (2007)"7 2 0 2 1 2 2 2 1 Moderate -

Kaldo et al. (20072 2 0 2 2 2 2 1 Moderate  0.52 (TRQ)

Malouff et al. (2010 1 0 2 1 1 1 2 1 Moderate  0.25 (TRQ)
Relaxation therapy

Biesinger et al. (2010 1 0 2 2 1 1 1 1 Moderate 0.43 (TBF-12)

Ireland et al. (1985)°" 2 0 0 1 1 Low 0.05 (BDI)

Weise et al. (2008) 2 0 2 1 1 2 2 2 Moderate  1.63 (TQ)
Cognitive behavioral therapy

Abbett et al. (2009)* 1 0 2 2 2 1 1 0 Moderate  0.21 (TRQ)

Andersson et al. (20027 2 0 2 2 1 1 2 2 Moderate  0.45 (TRQ)

Andersson et al. (2005 2 0 2 1 1 2 2 1 Moderate  0.65 (TRQ)

Henry and Wilson (1996)"°" 2 0 2 1 2 1 1 1 Moderate  0.37 (TRQ)

Henry and Wilson (1998)* 1 0 2 1 2 1] 1 1 Low 0.6 (TRQ)

Kaldo et al. (2008)*2 2 0 2 1 1 2 1 1 Moderate  —0.18 (TRQ)

Kréner-Herwig et al. (1895)" 2 0 2 1 1 2 1 1 Moderate -

Kréiner-Herwig et al. (2003 2 0 2 1 2 1 2 1 Moderate  0.67 (TQ)

Rief et al. (2005)*4 2 0 2 1 1 2 1 2 Moderate  0.58 (TQ)

Robinson et al. (2008)* 2 1 2 2 1 1 2 2 High -

Zachriat and Kroner-Herwig 1 i} 2 1 2 2 1 1 Moderate 0.66 (TQ)

[2004}“%
Sound enrichment

Davis et al. (2008)* ] 0 2 1 2 ] 1 Low -

Herraiz et al. (2010)* 2 0 2 2 1 2 2 1 Moderate  0.44 (THI)

Stephens and Corcoran (1985P* 1 [i} 1 [i} 2 1 2 1 Low —
Tinnitus retraining therapy

Caffier et al. (2006)* 2 0 2 0 1 1 1 1 Low -

Seydel et al. (2010)** 2 0 2 0 1 1 1 1 Low -
Antidepressants

Robinson et al. (2005)** 2 2 2 2 2 2 1 2 High 0.09 (THQ)

Sullivan et al. (1993)% 1 2 2 1 2 1 2 Moderate  0.88 (HAM-D)

Zger et al. (2006) 1 2 2 2 2 2 1 2 High  0.35 (HAM-D)
Anxiolytics

Jalali et al. (2009 2 2 2 1 1 1 2 2 High 0.07 (THI)
Night sedation

Mer et al. (2009)% 2 0 2 2 1 1 1 1 Moderate -

Rosenberg et al, (1998)% 2 2 2 2 2 2 1 1 High -

*Study design: fully randomized (score 2) or stratified (score 1).

"Blinding of participants (score 1) and investigators (scome 1).

Halidated quastionnaire measures (score 2 If appropriate, 1 if weak).

SCompliance measures (score 1) and reporting (scone 1),

‘Quality of control condition {score 2 if well-controlled intervention, score 1 for waiting-list control).

Toimilarty of groups: baseline tinnitus severity (score 2 If no significant diffierences, 1 If minor differences or under-reported, 0 If groups not matched).

*Bias related to funding (score 2 if stated and no evidence of bias, 1 if academic with no statement of funding source).

“Extamal validity representative a dinical population (score 1); power calcdation was conductad (scone 1).

TAlso examined education.

HAlso examined aducation and relaxation

% pAleo examined TRT.

TRO = Tinnitus Reaction Questionnaire, TBF-12 = Tinnitus Handicap Inventory-12, BDI = Beck Depression Inventory, TQ = Tinnitus Cuestionnaine
(Goeba-Hiller); THI = Tinnitus Handicap Imventory, THQ = Tinnitus Handicap Cuestionnaire, HAM-D = Hamilton Depression Scale.

Tabul ka 4 PSehled klinicklTch studi
tinnitu Hogeetal 2@ll)o z
Coseakupunktyr a j ej2ho pougit?2 u tinni

t u

2 poj

t T 1

j ako

vidDtginou

nebyl

dopl Rkovou,

avgak kpoadliec kd @aht wspruldd® , i n

zcela pottbuzem, lo |5emg vypov
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Key Data of 6 Randomized Controlled Trials (RCTs) on the Efficacy of Acupuncture for Tinnitus*

No. of
Subjects
(No. Receiving Intervention Main Outcome Jadad
Study Acupuncture) Design  (No. of Sessions) Control Measure Main Results ~ Score Follow-up Statistics
Hansen et 17 (17) RCT, CO, Manual Sham (subcutaneous Diary (better, NS 4 No ANOVA
al,”2 1982 SB,EB  acupuncture (6) insertion) normal, or
worse)
Marks et 14 (14) RCT, CO, Electroacupuncture Sham (pricking) VAS (loudness) NS, patients 3 No x° Test
al,'® 1984 SB,EB (2) and verbal reported
description subjective benefit
Podoshin et 58 (10) RCT Electroacupuncture Placebo, biofeedback Subjective Biofeedback 2 No i Test
al51991 (10), and placebo, and disturbance >acupuncture
biofeedback, and  cinnarizine rating (0-4) >cinnarizine or
cinnarizine placebo controls
Axelsson et 20 (20) RCT, CO, Manual Sham VAS (annoyance, NS, patients 1 No Not stated
al,’* 1994 SB acupuncture (15)  electroacupuncture  loudness, and reported
awareness) subjective benefit
Furugard et 22 (22) RCT, CO Manual Routine VAS (annoyance, Significant 1 1y Not stated
al,” 1998 acupuncture (15)  physiotherapy loudness, and improvement,
awareness) but returned to
and NHP pretreatment
levels at 1-year
follow-up
Vilholm et 54 (29) RCT, SB, Manual Sham (random VAS (annoyance, NS 3 No ANOVA
al,’= 1998 EB acupunture (25) points) loudness, and

awareness)

Tabul kBSkdhIrBandomi zovanT ch
| ®arlbetal.,t2000)n i t u .

akupunktury pro

Mezi preventivn?

a dTsl edn® ug2vsgn?

je dTlegit® vyloul en?
ORL oblasti. Vevztahuk i nni tu j e dTlegit® zm2nit
spolupod?2l 2 na rozvoji pot2g2 a tudzg

preventivn?2 opatSen?2
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7Hypot®Zlye apr §ce

Pri mg8f hem oaygléds Iperddpreeg m @nrntnhid em bez zji gt
pS2]liny @arhmodmmbemgemntBhhtf @akp @ciTent T.

C2lem pr8ce-iije zjigtNDn2, zda

1. u pacitantemTe zsvl gen§ akt hodiotenS&s tasoVv e vk n
pl asmast i ckl dldehydotrambaxanu Ba ¢ 2

2. porovnsg8n?2 -déhiydeottomboxaulB> sost at n2 mi koagu

parametry a vys|l olvkerelecest 8mhDt o, ukazat ej

3. existuje-l i u p @nnitemvetailkhd adi n8m neurosteroi
pak k traktoavdarkt e @vztanekjr 2 gu |l ac i obfmstir f Y%z e
centr8ln2ho nervov®hoprsgytst ®muo & & mp=S 2 4
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8. Materi §I a metodi k a

8.1 Charakteristika studie

Sch®ma studie je longitudin8ln2?, prospe
stinnitem bez ZzjigtNn® organival®ulpSrrda net
(Meni ®r ova choroba, aakvwd toiud ke®iditc h & tkman® a p g d .r
ovlivRovat visledlhkoshgdougren® kattgedrivg8 B3 v | mev
sledovan® visledky.

Pacient. byly vybr 8ni a do studie zaSaz:é
vPraze od 1.1.2010 sbupi? 1MKAGHE 3 dea ABNMitIB d n 2
Cel kovl pol et ppSaecdi evnytSla zveen 2snt usduibij ekt T,je kt e S
853 (N=853).

82ZaSazovac?2 Kkrit®ria

Do studi e wgilyhmriaSmaeinent i, ktdEhtmyl i |
pacientT jsd@ndTipbbadeiS2veipl Ruj2 hlavn2 zaSze

f Tinnitus bez organick® pS2|iny
1T Dol Pkov8 hranice od 18 Il et, horn2 vDKk
f Spolupracuyj schopadi @mtdist owpyigtet Seipol L

8 3 Vylulovac? krit®ri a

Ze studie jsou jednoznalnhD vyl oul eni

organi ckou pvSe2lluilnow apce?tcchg 2k.r iz ®ri 2 jsou sl ed

f Organick§ pS2liny tinnitu
f Nevaskul 8§rn2 pS2| iomry btai,n miktus t (i Me&krm® @ rra
otol ogick® onemocnin?2

f Poruchy sluchu pPpeabdm2s| iygpertceplan2c
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f Komorbidity, kter® mohou ovlivRovat v
o Pacienti se z&nDtlivimi onemocnhin?
o Kardiovaskul 8rnz onemocniDn?2 obecnL
Diabetes meitus
N8dorovg8 on
Ren8l n2 dys

emocnin?
f
Psychiatrick8 onemocniDn?
§

unkce

O O O o o

Neur ol ogi ck onemocnRNn?2 (roztrouge
schwannom)

T TDhotenstv?

T Ug2vsgn2 ototoxicklch | ®kT

T Ug2vegn2 | ®T ovliivRuj2c2ch srg8§gen2 kr

1

1

Ug2vsg§nz | ®kT z vsykcuhpyi t n8yv 8ShS R |'s e(rzopt ot nni @n

-t D <

Pacientigpat ol ogi c k1 mi hodnotami trombocyt
kreatininem mimo referenln? rozmez?

f Abusus alkoholu |i jinTch n8vykovTich

8. 4 Strategi eslveydjoevtaSho® 8Sunk?a z at el e

8 4.1 Klinyck® par ame

Vgichni pacient.i podstoupil. kompl exn2z v
Vyget Sen2 zahrnovalo anamnestick® get Sen?2
(vysok® | i hl ubok® t - -ny), prodRlaa®@s8 | ®kg mo K
vV y geent2S s e s bt@mikeoskopie, epifaryngoskopie a ng8sl edni K o mj
audi ometrick®ho vygetSen2 v|etnhD maskov§gn?

Otomi kroskopickIim vygetSen2m zhodnot 2 me
boltce, kdep §t r §me po r TznlTch patologicklch zmRn
z&§nNtlivichia@NpB&heéohbdnot2me oblast bub?2
oddnRDluj2c?2 stSedougn?2 dutinu. T2mto zpTsobe
pSt o mntoisnto viaen ®h o obsahu ve st Skedgocsgetvapadal ¢ 2
skuptnBAnstem maj2 norm8ln2 otoskopickIl n8§le
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Epi faryngoskopickl m engskopemSehasit hodspnt 2 m
pSedevg2m pak obé&stdmopsblut &2 HEestachov
mohoup $4Iti nou pr o bpo@chdmips povjzedrulgendng st Sedou

mu s 2 m2 t nosohl tan a ¥st?2 tub oboustranniD v

8. 4.2 Audaomgmphaonr@eéet,5omadBnkmiu§ n 2

C2lem audi ometrick®ho vygetSen2 je stano
kostn2m veden?m. D8l e se poelmocge smpexarsd mir |
percepl n?2 a u percepl n? nedos!| sulpaakocihl|l s
posti genz2.,

Audi ometrick® vygetSen2 sluchu |istimi t
fakt, ge pacient mus?2 s8m signalizovat, ge
podm2 p&kedavg2m mus? ekhattichsutkbmoier Htolylam ado z v u |
upravenou pohltivost2z zvuku st Dnami

Vgichni zaSazen? pacienti nemohopahen? t pe
slygen2 na v2ce neg 40dB, neboS je obrcnD

forem poruch sluchu intenz2zvnhDj §g2.
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