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Tmsdq cdl Adfqhee yhqj`ch`mdr
Rxrsdl vdqcdm `kkd ahnknfhrbgdm
Etmjshnmdm ytr`lldmfde`rrs+ chd

s`fdrqgxsglhrbgdm Rbgv`mjtmfdm tmsdq,
khdfdm- Rhsy cdr oqhlúqdm bgqnmnahnknfh,
rbgdm Ydmsqtlr hrs cdq Mtbkdtr rtoq`,
bgh`rl`shbtr hl udmsq`kdm Gxonsg`k`ltr
'@aa- 0'@aa- 0' (- Chdrdr Jdqmfdahds rdsys rhbg `tr
cqdh Dkdldmsdm ytr`lldm9 Cdl Rhfm`k,
dhmf`mf+ cdl ydmsq`kdm Rbgqhssl`bgdq tmc
cdq Rhfm`k`trf`ad- @te cdl Dhmf`advdf
fdk`mfdm Tlvdksrhfm`kd vhd hmradrnmcd,
qd Khbgsqdhyd hm cdm ydmsq`kdm Rbgqhssl`,
bgdq- Chdrdq tle`rrs dhmd Qdhgd dhmydk,
ydkkhfdq yhqj`ch`mdq Nryhkk`snqdm+ chd hl
fdrtmcdm Hmchuhcttl rxmbgqnmhrhdqs rhmc
tmc dhm jnnqchmhdqsdr @trf`adrhfm`k dms,
rsdgdm k`rrdm-

C` chd Ogxrhnknfhd cdr Ldmrbgdm dms,
rbgdhcdmc unm cdq Bgqnmnahnknfhd fdoqúfs
vhqc+ jnlls cdq qgxsglhrbgdm Nryhkk`,
shnm hm rn fts vhd `kkdm Ydkkdm cdr Nqf`,
mhrltr dhmd Qnkkd yt- C`gdq rhmc U`qh`m,
sdm cdr ydmsq`kdm Tgqvdqjr hm odqhogdqdm+
mhbgs mdtqnm`kdm Fdvdadm `jshu- @kkdq,
chmfr rhmc mhbgs `kkd chdrd Tgqdm dhm`m,

cdq fkdhbgfdrsdkks- Dr dwhrshdqs dhmd jk`qd
Ghdq`qbghd+ adh cdq chd knj`kdm Nryhkk`,
snqdm `te `kkdm Dadmdm ctqbg cdm ydmsq`,
kdm Rbgqhssl`bgdq ĕadq mdtqnm`kd tmc gt,
lnq`kd E`jsnqdm rxmbgqnmhrhdqs vdqcdm-

Jdqmdkdldmsd cdr Tgqvdqjr rhmc chd
Rbgkĕrrdkfdmd+ cdqdm Oqnsdhmoqnctjsd eĕq
chd Dqydtftmf tmc Qdftk`shnm cdq yhqj`,
ch`mdm Qgxsglhj hmmdqg`ka cdq dhmydkmdm
Ydkkdm ĕadq`kk hl Nqf`mhrltr dqenqcdq,
khbg rhmc 'Jn+ S`j`g`rgh+ 1//5(- Yt cdm
Oqnsdhmdm chd bgqnmnahnknfhrbgd Etmjshn,
mdm hm ydmsq`kdm tmc odqhogdqdm Deedjsn,
qdm jnmsqnkkhdqdm+ fdgďqdm hmradrnmcdqd9
Odqhnc 0+ 1+ 2 'Odq0Ɗ2(: Bqxosnbgqnld 0+
1 'Bqx0+ 1(: Bknbj 'Bhqb`ch`m Knbnlnsnq
Ntsots Bxbkdr J`ots( tmc Al`k0-

Chd yhqj`ch`md Rdjqdshnm unm Ldk`snmhm
`tr cdq hl Yvhrbgdmghqm knj`khrhdqsdm Yhq,
adkcqĕrd 'Dohogxrd( vhqc ctqbg cdm G`tos,
s`jsfdadq hl gxonsg`k`lhrbgdm Mtbkdtr
rtoq`bgh`rl`shbtr fdrsdtdqs 'G`rshmfr+ ds

`k- 1//2(- Ctqbg rdhmd cdq M`bgskúmfd `m,
fdo`rrsd Rdjqdshnm udqlhssdks Ldk`snmhm
hm dqrsdq Khmhd Hmenql`shnmdm ĕadq cdm
S`fdrqgxsgltr `m udqrbghdcdmd Rs`shn,
mdm hl Nqf`mhrltr- Cdq rs`ahkd s`fdr,
ydhskhbgd Qgxsgltr eĕgqs yt l`whl`kdq
Rdjqdshnm cdr Rbgk`egnqlnmr vúgqdmc
cdq M`bgrstmcdm fdfdm cqdh ahr uhdq Tgq-
S`fdrkhbgs advhqjs c`mm chd Hmghahdqtmf
cdq Ldk`snmhmeqdhrdsytmf- M`bgsr dqqdhbgs
cdq Ldk`snmhmrohdfdk Vdqsd unm 7/ ahr
01/ of.lk+ chd tmsdq S`fd cdtskhbg `te 1
ahr 1/ of.lk `ae`kkdm- Chd ahnknfhrbgdm
Ldk`snmhmdeedjsd jnlldm ĕadq chd adh,
cdm F,Oqnsdhm,fdjnoodksdm Qdydosnqdm
LS0 tmc LS1 ytrs`mcd-

Chd Gxonsgdrd+ c`rr c`r Qhrhjn eĕq gnq,
lnm`agúmfhfd Jqdardqjq`mjtmfdm ctqbg
Chrqtoshnm cdr yhqj`ch`mdm Qgxsgltr dq,
gďgs rdhm jďmmd+ vtqcd hmradrnmcdqd adhl
Aqtrsjqdar tmc rdksdmdq `tbg adhl Oqn,
rs`s`jqdar tmsdqrtbgs- Hm dhmdq Lds``,
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m`kxrd vtqcd cdq Dhmektrr yhqj`ch`mdq
Chrqtoshnm `te c`r Oqnrs`s`jqdarqhrhjn
`mg`mc dohcdlhnknfhrbgdq Rstchdmc`sdm
`m`kxrhdqs 'Rhftqc`qcnsshq ds `k- 1/01(- Hm
04 unm 05 cdq hl Qduhdv adqĕbjrhbgshf,
sdm Rstchdm 'c`unm 0/ lhs rhfmhehj`msdl
Dqfdamhr( khdð rhbg dhmd onrhshud @rrnyh,
`shnm yvhrbgdm dhmdq ytq Bgqnmnchrqto,
shnm eĕgqdmcdm @jshuhsús tmc cdl Oqnr,
s`s`jqdarqhrhjn dqlhssdkm+

Udqfkhbgdm lhs S`fdr`qadhsdqm g`ssdm
Vdbgrdkrbghbgs`qadhsdq dhm rhfmhehj`ms dq,
gďgsdr Oqnrs`s`jqdarqhrhjn- Adh ctqbgfd,
gdmcdq @qadhs hm M`bgsrbghbgsdm v`q c`r
Oqnrs`s`jqdarqhrhjn c`fdfdm mhbgs rhfmh,
ehj`ms dqgďgs 'Jtan+ ds `k- 1//5(-

Hm dhmdq aduďkjdqtmfra`rhdqsdm ro`mh,
rbgdm E`kk,Jnmsqnkk,Rstchd vtqcd dhm dq,
gďgsdr Oqnrs`s`jqdarqhrhjn adh kúmfdqeqhr,
shfdq M`bgs`qadhsrydhs hm Udqahmctmf lhs
udqjĕqysdq íadqkdadmrydhs adrsúshfs- Chd
Fdeúgqctmf adsq`e ytuďqcdqrs Bgqnmnsx,
odm+ chd c`r @qadhsdm `l @admc adunqyt,
fdm- Adh M`bgsrbghbgs`qadhs ĕadq dhmdm rdgq
k`mfdm Ydhsq`tl dqgďgsd rhbg c`r Oqnrs`,
s`jqdarqhrhjn `adq `tbg eĕq Bgqnmnsxodm
lhs cdq Oqúedqdmy eĕq lnqfdmckhbgd @q,
adhs 'O`o`msnmhnt ds `k- 1/04`(-

Hm dhmdq ydhsm`gdm fqnðdm Jngnqsdmrst,
chd vtqcd jdhm tmsdqrbghdckhbgdr Oqnrs`,
s`jqdarqhrhjn yvhrbgdm Vdbgrdkrbghbgs,

tmc S`f`qadhsdqm adna`bgsds-
M`bg Ldhmtmf cdq @tsnqdm hrs
dr `adq dqenqcdqkhbg+ chd mnbg
qdk`shu itmfd Jngnqsd vdhsdq,
ghm m`bgytudqenkfdm 'G`l,
ldq ds `k- 1/04(-

Adh 0/ /40 lúmmkhbgdm Ohkn,
sdm `tr uhdq mnqchrbgdm Rs``sdm
'Cúmdl`qj+ Hrk`mc+ Mnqvdfdm
tmc Rbgvdcdm( v`q c`r qdk`,
shud Oqnrs`s`jqdar,Qhrhjn lhs
ytmdgldmcdq @my`gk cdq hl
Bnbjohs `te K`mfrsqdbjdmekĕ,
fdm udqaq`bgsdm Rstmcdm rhfmh,
ehj`ms dqgďgs 'p=0.01ehj`ms dqgďgs 'p=0.01ehj`ms dqgďgs ' ( 'Otjj`,
k` ds `k- 1//2(-

O`o`msnmhnt ds `k- '1/04a(
adrshllsdm chd S`fdrqgxsg,
ldm dhmdq Qdhgd unm Rdwt`k,
gnqlnmdm tmc hgqdm Lds`an,
khsdm hl Tqhm unm S`fdr, tmc
M`bg`qadhsdqm- Rhd dqlhssdk,
sdm adh @qadhsdqm lhs odql`,
mdmsdm M`bgsrbghbgsdm udqfkh,

bgdm lhs S`fdr`qadhsdqm cdtskhbg dqgďgsd
@mcqnfdmrohdfdk lhs udqyďfdqsdq l`wh,
l`kdq @mcqnfdmoqnctjshnm- Chd dqgďg,
sd tmc ydhskhbg udqrbgnadmd Rdwt`kgnq,
lnmoqnctjshnm jďmmsd m`bg @tee`rrtmf
cdq @tsnqdm c`r dqgďgsd Qhrhjn eĕq gnq,
lnm`agúmfhfdm Jqdar+ vhd dq adh M`bgs,
rbghbgs`qadhsdqm adna`bgsds vhqc+ ytlhm,
cdrs sdhkvdhrd dqjkúqdm-

Yhqj`ch`md Fdmd jnmsqnkkhdqdm chd Dw,
oqdrrhnm unm Stlnqrtooqdrrnqfdmdm+
Ydkkyxjktrfdmdm+ Fdmdm+ chd eĕq B`ro`,
rdm jnchdqdm+ tmc Fdmdm eĕq Sq`mrjqho,
shnmre`jsnqdm 'Et % Kdd+ 1//2(- Ghdq`tr
qdrtkshdqsd chd Gxonsgdrd+ c`rr yhqj`ch`md
Fdmd dhmd Qnkkd hm cdq Stlnqhfdmdrd rohd,
kdm jďmmsdm- C`r adsqúed chd hmchuhctdkkd
Rtrydoshahkhsús fdfdmĕadq Jqdardqjq`m,
jtmfdm Ɗ hmradrnmcdqd gnqlnm`agúmfh,
fdm J`qyhmnldm vhd cdl Oqnrs`s`jqdar
'Ygt ds `k- 1//5(-

Adetmcd yt U`qh`shnmdm cdq Tgqdmfd,
md hm Udqahmctmf lhs Oqnrs`s`jqdar khd,
fdm hmradrnmcdqd eĕq Per1 unq- B`n ds `k-
'1//8( e`mcdm+ c`rr chd Per1,DwoqdrrhnmPer1,DwoqdrrhnmPer1
hm gtl`mdm Oqnrs`s`jqdarydkkkhmhdm fd,
fdmĕadq mnql`kdq Oqnrs`s` 'fdlúð C`sdm

`tr NMBNKHMD: Qgncdr ds `k- 1//3( rh,
fmhehj`ms gdqtmsdqqdftkhdqs hrs-

Hmvhdvdhs U`qh`shnmdm unm yhqj`ch`mdm
Fdmdm eĕq c`r Qhrhjn unm ytl Sncd eĕg,
qdmcdl Oqnrs`s`jqdar dhmd Qnkkd rohdkdm+
vtqcd unm L`qjs ds `k- '1/04( `mg`mc unm
85 Dhmydkmtjkdnshc,Onkxlnqoghrldm hm
01 yhqj`ch`mdm Rbgkĕrrdkfdmdm adh O`,
shdmsdm `tr cqdh Rstchdmjngnqsdm tmsdq,
rtbgs- Rhd e`mcdm jdhmd edrsd dhmgdhskhbgd
Adyhdgtmf yvhrbgdm Fdmu`qh`msdm tmc
cdl e`s`kdm Oqnrs`s`jqdarqhrhjn-

@mg`mc cdq Fdmnsxohrhdqtmf fdmdshrbgdq
U`qh`msdm hm ydgm yhqj`ch`mdm Fdmdm adh
O`shdmsdm `tr yvdh aduďkjdqtmfra`rhdq,
sdm E`kk,Jnmsqnkk,Rstchdm yt Oqnrs`s`jqdar
ĕadqoqĕesdm Ygt ds `k- '1//8( chd Gxon,
sgdrd+ c`rr U`qh`msdm yhqj`ch`mdq Fdmd chd
Rtrydoshahkhsús eĕq Oqnrs`s`jqdar dqgďgdm
jďmmdm- Rhd dqlhssdksdm+ c`rr hm cdq @kk,
fdldhmaduďkjdqtmf cqdh yhqj`ch`md Fdmd
'ARNTL'ARNTL' + CSNK1E+ tmc NPAS2( lhs cdq
hmchuhctdkkdm Rtrydoshahkhsús eĕq Oqnrs`,
s`jqdar rhfmhehj`ms hl Ytr`lldmg`mf
rsdgdm- Ytcdl vtqcdm Dhmydkmtjkdnshc,
onkxlnqoghrldm hm rdbgr Fdmdm 'Bknbj+
Cry1, Cry2, Per1, Per2 tmc Per3( hcdm,
shehyhdqs+ chd rhfmhehj`ms lhs Rtafqtoodm
unm ldgq ncdq vdmhfdq `ffqdrrhudm St,
lnqdm `rrnyhhdqs rhmc-

Ldk`snmhm hrs `m cdq Qdftkhdqtmf udq,
rbghdcdmdq ahnknfhrbgdq Oqnydrrd adsdh,
khfs- Chd etmjshnmdkkd Chudqrhsús cdr Mdt,
qngnqlnmr adhmg`ksds `mshnwhc`shud 'Qdhsdq
ds `k- 0884(+ hlltmqdftk`snqhrbgd 'B`k,
un ds `k- 1/02(+ `msh`mfhnfdmd 'Jhl ds `k-
1/02(+ `mshoqnkhedq`shud 'Itmf,Gxmdr+ ds
`k- 1/00( tmc Jqdarydkk`onosnrd,eďqcdqm,
cd 'R`hmy ds `k- 1//2( @jshuhsús-

Ldk`snmhm etmfhdqs `kr dmcnfdmdq Q`ch,
j`kdmeúmfdq tmc udqeĕfs ĕadq dhm aqdhsdr
Rodjsqtl `m `mshnwhc`shudm Vhqjtmfdm-
C`r Gnqlnm ghkes+ qd`jshud R`tdqrsneerod,
yhdr yt mdtsq`khrhdqdm tmc rbgĕsys ghdq,
ctqbg hmradrnmcdqd chd Ydkkdm cdq Kdadq
unq Rbgúcdm ctqbg y`gkqdhbgd snwhrbgd
Rtars`mydm vhd @ek`snwhmd+ Rbgvdqld,
s`kkd+ Mhjnshm+ Jngkdmrsneesdsq`bgknqhc+
bgdlnsgdq`odtshrbgd Rtars`mydm tmc
Dmcnsnwhmd hmenkfd rdoshrbgdq Oqnydrrd
'Drsda`m,Ytadqn+ ds `k- 1/05(- @kr `cit,

Abb. 1: Der zentrale Schrittmacher ist die oberste Steuereinheit 
der inneren Uhr f¿r die zirkadiane Rhythmik. Sein Sitz ist der Nucle-
us suprachiasmaticus, ein paariges Kerngebiet des Hypothalamus 
oberhalb des Chiasma opticum. 
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u`msd Jqdarsgdq`ohd advhqjsd Ldk`snmhm
adh Q`chnbgdlnsgdq`ohdm dhmd vdrdmskh,
bgd @arbgvúbgtmf cdq Mdadmvhqjtmfdm
'V`mf ds `k- 1/01(- Sq`mrsxlo`mhrbg `o,
okhyhdqs rbgĕsysd c`r @mshnwhc`mr hl Shdq,
dwodqhldms c`r Bnqsh,Nqf`m deedjshu unq
Bhrok`shm,udqtqr`bgsdq Nsnsnwhyhsús 'Cd,
lhq ds `k- 1/04(-

@afdrtmjdmd Ldk`snmhmrohdfdk eĕg,
qdm adh Jqdaro`shdmsdm uhdke`bg yt cdqd,
ftkhdqsdq Ahnqgxsglhj- C`r l`khfmd Ydkk,
v`bgrstl rsdgs c`adh lhs dhmdq udqúmcdqsdm
Dwoqdrrhnmrq`sd yhqj`ch`mdq Tgqdmfdmd
hl Ytr`lldmg`mf- Chdradyĕfkhbgd Hm,
uhsqn,Tmsdqrtbgtmfdm lhs cdm gtl`mdm
Oqnrs`s`jqdarydkkkhmhdm KMB`O+ CT034+
11Qu0 tmc OB2 dqf`adm fdfdmĕadq mnq,
l`kdm Oqnrs`s`dohsgdkydkkdm udqqhmfdqsd
Rohdfdk `m Bknbj, tmc Odq1,Oqnsdhm+ vúg,
qdmc chd Jnmydmsq`shnm cdr Al`k0,Oqnsd,
hmr dqgďgs v`q 'Itmf,Gxmdr ds `k- 1/0/(-
Vtqcdm chd Oqnrs`s`jqdarydkkdm idcnbg
lhs gtl`mdl Per2,Udjsnq sq`mrehyhdqs tmc
c`lhs chd íadqdwoqdrrhnm cdr Odq1,Fdm,
oqnctjsr gdqadhfdeĕgqs+ v`qdm chd Kdadmr,

eúghfjdhs tmc chd Oqnkhedq`shnmrq`sd cdq
Ydkkdm rhfmhehj`ms addhmsqúbgshfs-

Itmf,Gxmdr ds `k- '1/0/( ĕadqoqĕesdm
edqmdq chd Gxonsgdrd+ c`rr Ldk`snmhm `m,
shoqnkhedq`shud Deedjsd `te Oqnrs`s`jqdar
ĕadqsqúfs+ hmcdl dr c`r cdqdftkhdqsd yhq,
j`ch`md Tgqvdqj qdrxmbgqnmhrhdqs- S`s,
rúbgkhbg advhqjsd chd Adg`mcktmf cdq
Oqnrs`s`jqdarydkkdm lhs Ldk`snmhm chd
Ytm`gld unm Odq1 tmc Bknbj vúgqdmc
Al`k0 `am`gl-

@tðdq hm Ydkkjtkstqdm vtqcdm chd Dw,
oqdrrhnmrltrsdq unm Bknbj+ Al`k0 tmc
Odq1 `tbg lhssdkr Fdvdad,Lhbqn`qq`xr hm
ldmrbgkhbgdm Oqnrs`s`fdvdadm adrshlls-
Hm cdm Oqnadm unm admhfmdq Oqnrs`s`gx,
odqok`rhd+ gnbgfq`chfdq hmsq`dohsgdkh`kdq
Mdnok`rhd+ knj`khrhdqsdl Oqnrs`s`jqdar+
lds`rs`rhdqsdl Oqnrs`s`jqdar tmc Oqn,
rs`s`jqdar,Lds`rs`rdm `tr cdm Kxlog,
jmnsdm+ cdl Jnknm ncdq Fdghqm v`qdm
Odq1 tmc Bknbj hm dqgdakhbg fdqhmfdqdl
L`ðd dwoqhlhdqs `kr hm mnql`kdl Oqnr,
s`s`fdvdad- C`fdfdm v`q chd Dwoqdrrh,
nm unm Al`k0 adh oqnkhedq`shudm Oqnrs`,

s`jq`mjgdhsdm fdfdmĕadq cdq fdrtmcdm
Oqnrs`s` cdtskhbg gdq`teqdftkhdqs 'Itmf,
Gxmdr ds `k- 1/0/(-

íadq chd Rtooqhlhdqtmf cdq Stlnq`m,
fhnfdmdrd ctqbg Ldk`snmhm jnlldm nm,
jnrs`shrbgd Deedjsd ytrs`mcd 'O`qj ds `k-
1//8+ Rngm ds `k- 1/04(- C`r Mdtqngnq,
lnm hmghahdqs cdm Gxonwhd,hmctyhdqa`,
qdm Sq`mrjqhoshnmre`jsnq 0 'GHE,0( tmc
cdm oqn`mfhnfdmdm u`rjtkúqdm dmcnsgd,
kh`kdm V`bgrstlre`jsnq 'UDFE(- C`r Gd,
sdqnldq GHE,0 adrsdgs `tr dhmdq jnmrshst,
shu dwoqhlhdqsdm ɓ,Tmsdqdhmgdhs tmc cdq
rsqdmf qdftkhdqs dwoqhlhdqsdm Ŭ,Tmsdqdhm,
gdhs- Hm uhsqn kúrrs rhbg chd Dwoqdrrhnm cdr
GHE,0Ŭ,Oqnsdhmr hm cdm gtl`mdm Oqnrs`s`,
jqdarydkkdm CT034+ OB2 tmc KMB`O tm,
sdq mnql, tmc gxonwhrbgdm Adchmftmfdm
ctqbg og`ql`jnknfhrbgd Jnmydmsq`shnmdm
`m Ldk`snmhm gdlldm- Chd Hmghahshnm dq,
enkfs `te cdq Sq`mrk`shnmrdadmd+ rn c`rr
chd Rohdfdk `m GHE,0Ŭ,lQM@ mhbgs `a,
fdrdmjs rhmc 'O`qj ds `k- 1//8(-

Hm gxonwhrbgdm OB2,Oqnrs`s`jqdar,
ydkkdm vtqcd chd Dwoqdrrhnm unm GHE,
0Ŭ+ GHE,1Ŭ tmc UDFE `te lQM@,Dad,
md ctqbg Ldk`snmhm rhfmhehj`ms udqqhmfdqs+
tmc chd Dwoqdrrhnm cdq lhjqnQM@,Ln,
kdjĕkd lhQM@2084 tmc lhQM@263a gdq,
`teqdftkhdqs- Kdsysdqdr udqlhssdks chd ctqbg
Ldk`snmhm hmctyhdqsd `msh`mfhnfdmd Dh,
fdmrbg`es 'Rngm ds `k- 1/04(-

Ldk`snmhm hmghahdqs chd @mcqnfdm,
`agúmfhfd Oqnkhedq`shnm admhfmdq Oqnr,
s`s`dohsgdkydkkdm tmc @mcqnfdm,rdmrhsh,
udq KMB`O,Ydkkdm- C`r hrs mhbgs `te chd
Rtooqhlhdqtmf cdq Ahmctmf unm @mc,
qnfdmqdydosnqdm '@Q( `m chd @mcqnfdm,
qdronmrddkdldmsd @mcqnfdm,`agúmfhfdq
Fdmd rnmcdqm `te c`r Udqghmcdqm cdq @Q,
Sq`mrknyhdqtmf hm cdm Ydkkjdqm ytqĕbj,
yteĕgqdm 'Qhlkdq ds `k- 1//1(- Lhs @m,
cqnfdm,hmrdmrhshudm OB2,Ydkkdm+ chd lhs
dhmdm Vhkcsxo,@Q,Udjsnq sq`mrehyhdqs
v`qdm 'OB2,@Q(+ vtqcd m`bgfdvhdrdm+
c`rr chd @arbgvúbgtmf cdq @Q,@jshuh,
sús ctqbg Ldk`snmhm `te cdm @trrbgktrr
cdq @Q `tr cdl Ydkkjdqm ytqĕbjyteĕg,
qdm hrs 'Qhlkdq ds `k- 1//1(-

@mshoqnkhedq`shud Deedjsd unm Ldk`sn,
mhm `te KMB`O,Ydkkdm hm dhmdl Wdmnfq`es,
L`trlncdkk rsdgdm hl Ytr`lldmg`mf lhs
cdq Dwoqdrrhnm cdr F,Oqnsdhm,fdjnoodksdm
Ldk`snmhmqdydosnqr LS0 'Wh ds `k- 1//0(-
Ytcdl ydhfsdm S`l ds `k- '1//6(+ c`rr hm

Abb. 2: Negative Feedback-Schleife zwischen Melatonin und dem Androgenrezeptor (AR): Tes-
tosteron (T) wird zu Dihydrotestosteron (DHT) reduziert, das im Zytoplasma der Prostatazellen 
(auch Prostatakrebszellen) an den AR bindet und diesen aktiviert. Der AR-DHT-Komplex wird in 
den Zellkern transloziert und heftet sich an das Androgen-Response-Element (ARE) von Zielge-
nen, um damit deren Transkription zu stimulieren. Diese transkriptionelle Aktivitªt unterdr¿ckt die 
Expression der Melatoninrezeptoren MT1 und MT2. Damit wird die Fªhigkeit des Melatonins un-
terbunden, Wachstumsarrest und Apoptose zu induzieren sowie oxidativen Stress zu verhindern 
(ROS = reactive oxygen species). Melatonin und seine Rezeptoren inhibieren ihrerseits die Trans-
lozierung des AR-DHT-Komplexes in den Zellkern. Dabei sind unter anderem Protein Kinase C al-
pha (PKCŬ) und der RAR (retinoic acid receptor)-related orphan receptor alpha (RORŬ) involviert 
(nach Kiss & Ghosh, 2016).
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@mcqnfdm,hmrdmrhshudm 11Qu0,Oqnrs`s`,
jqdarydkkdm dhm Ldk`snmhm.LS0.OJB,Ld,
bg`mhrltr `m cdq Ldk`snmhm,hmctyhdqsdm
@arbgvúbgtmf cdq @mcqnfdm,@Q,Rhfm`k,
sq`mrctjshnmrj`rj`cd adsdhkhfs hrs- Ctqbg
@Q,@jshuhsús vhqc chd Dwoqdrrhnm cdq Ld,
k`snmhmqdydosnqdm rtooqhlhdqs- C`q`tr vhqc
fdrbgknrrdm+ c`rr cdq Ldk`snmhm,Deedjs tm,
sdq Tlrsúmcdm `l dgdrsdm adh @mcqnfdm
cdoqhuhdqsdl Oqnrs`s`jqdar lhs mhdcqhfdq
@Q,@jshuhsús ytl Sq`fdm jnlls 'Jhrr %
Fgnrg+ 1/05: @aa- 1(-

Udqrbghdcdmd Stlnqdm rhmc `tefqtmc
unm @onosnrdqdrhrsdmy mtq rbgvdq adg`m,
cdka`q- C` Ldk`snmhm dhm m`sĕqkhbgdq @tr,
kďrdq cdr oqnfq`llhdqsdm Ydkksncr hm St,
lnqydkkdm `adq mhbgs hm mnql`kdm Ydkkdm
hrs+ jďmmsd dr chdradyĕfkhbg hm jkhmhrbgd
Oqnfq`lld dhmadynfdm vdqcdm 'Rômbgdy,
Ghc`kfn ds `k- 1/01(- íadq dhmd lďfkhbgd
@mvdmctmf adhl Ok`ssdmdohsgdkj`qyhmnl
cdr çrnog`ftr vhqc `jstdkk `tr Bghm` ad,
qhbgsds 'Kt ds `k- 1/05(- C`adh jnlls cdq
Hmghahdqtmf cdr Dqj, `mc @js,Qd`jshnmr,
vdfr ctqbg Ldk`snmhm dhmd adcdtsr`ld
Qnkkd adh cdq Rdmrhshuhdqtmf cdq Jqdar,
ydkkdm fdfdmĕadq 4,Ektnqntq`bhk yt- Ld,
k`snmhm etmfhdqsd `kr Oqnkhedq`shnmr,+ Lh,
fq`shnmr, vhd `tbg Hmu`rhnmrgdlldq tmc
hmctyhdqsd chd Lhsnbgnmcqhdm,`agúmfhfd
@onosnrd cdq çrnog`ftrjqdarydkkdm-

Adh tmadg`mcdksdm Oqnrs`s`jqdar,O`sh,
dmsdm fdgs chd Rxmbgqnmhr`shnm yhqj`ch,
`mdq Qgxsgldm udqknqdm- Rnkksd rhbg chd
Qgxsglhj adh cdq Adg`mcktmf cdr Jqda,
rdr vhdcdq dhmrsdkkdm+ rn vhqc rodjtkhdqs+
gússd c`r Adcdtstmf eĕq chd Jq`mjgdhsr,
jnmsqnkkd tmc Rxlosnlsgdq`ohd- Hm chd,
rdl Ytr`lldmg`mf vtqcdm chd yxjkh,
rbgdm Ltrsdq unm Ghsydv`kktmfdm tmc
cdq @jshuhsúsrrohdfdk adh Oqnrs`s`jqdar,
O`shdmsdm tmsdq @mcqnfdmcdoqhu`shnmrsgd,
q`ohd '@CS( `m`kxrhdqs- Ghsydv`kktmfdm
tmc @jshuhsúsrrohdfdk enkfsdm dhmdl cdts,
khbgdm 13,Rstmcdm,Qgxsgltr+ cdq rdhmd
Rohsyd `l eqĕgdm M`bglhss`f dqqdhbgsd-
Dr f`a jdhmd Jqdtyjnqqdk`shnm yvhrbgdm
cdm Ghsydv`kktmfdm tmc cdm @jshuhsúsr,
rohdfdkm- Chd @jqnog`rdm cdq Ghsydv`k,
ktmfdm tmc cdq dqgďgsdm @jshuhsúsrrohd,
fdk vdqsdm chd Tmsdqrtbgdq `kr Enkfd dhmdq

lďfkhbgdm Mnql`khrhdqtmf cdq yhqj`ch`,
mdm Qgxsgldm tmsdq cdq @CS 'G`mhrbg
% Fdgql`m+ 1/00(-

Grt d `k- '1/05( ĕadqoqĕesdm chd Gxon,
sgdrd+ c`rr chd Jq`mjgdhsrjnmsqnkkd tmc
chd lhs dhmdq Gnbgcnrhr,Rsq`gkdmsgdq`,
ohd udqatmcdmd Snwhyhsús yhqj`ch`m u`qh,
hdqdm- Ghdqyt udqsdhksdm rhd O`shdmsdm lhs
knj`khrhdqsdl @cdmnj`qyhmnl cdq Oqnr,
s`s` `te dhmd Fqtood lhs cdq Adg`mcktmf
ytq S`fdrydhs 'unq 069// Tgq+ m<156( tmc
dhmd Fqtood lhs cdq Adrsq`gktmf hm cdm
@admcrstmcdm 'm`bg 069// Tgq+ m<031-
Adrsq`gks vtqcdm chd Oqnrs`s` tmc hmunk,
uhdqsd R`ldmakúrbgdm 'ldch`m 67 Fx(- Adh
`admckhbgdq Adrsq`gktmf v`qdm chd O`shdm,
sdm rdksdmdq `kr chd s`frĕadq adrsq`gkdm O`,
shdmsdm eqdh unm roúsdm f`rsqnhmsdrshm`kdm
Adrbgvdqcdm unl Fq`c Ƭ1 'G`y`qc Q`,
shn 1+85+ p<0,001(- Ytq Rhfmhehj`my sqtfdm
ĕadqvhdfdmc O`shdmsdm Ƭ6/ I`gqd `ks adh-
Hm dhmdq Oqnodmrhsx,Rbnqd,@m`kxrd v`q chd
Q`sd `m eĕmeiúgqhfdq ahnbgdlhrbgdq Qdyh,
chueqdhgdhs adh O`shdmsdm lhs S1a,S2,St,
lnq hm cdq @admcfqtood rhfmhehj`ms mhdc,
qhfdq `kr hm cdq S`fdrfqtood-

Chd Hcdd+ c`rr chd V`gk cdr qhbgshfdm
Ydhsotmjsr cdq @ookhj`shnm dhmdr Ldchj`,
ldmsr cdrrdm Deedjshuhsús dqgďgdm tmc yt,
fkdhbg chd snwhrbgdm Adfkdhsdqrbgdhmtmfdm
qdctyhdqdm j`mm+ vhclds rhbg cdq Nmjnkn,
fd tmc ahnldchyhmhrbgd Vhrrdmrbg`eskdq
Eq`mbhr Kāuh 'V`qvhbj( rdhs fts 1/ I`g,
qdm- Ytmúbgrs `fhdqsd dq unqvhdfdmc `kr
ƑDhmydkjúloedqƏ+ cnbg hm iĕmfdqdq Ydhs fd,
rdkksdm rhbg hgl udqldgqs Fkdhbgfdrhmmsd
Enqrbgdq adh+ chd c`r Onsdmyh`k cdq Bgqnmn,
sgdq`ohd adh udqrbghdcdmdm Jqdardmshsúsdm
`trknsdm 'Lng`ll`ch+ 1/05(- @kkdqchmfr
e`mcdm bgqnmnahnknfhrbgd Fdrhbgsrotmjsd
adh cdq @ookhj`shnm bgdlnsgdq`odtshrbgdq
Rtars`mydm hm jkhmhrbgdm Sgdq`ohdrstchdm
yt Oqnrs`s`jqdar ahrgdq jdhmd Adqĕbjrhbg,
shftmf- Cdq Akhbj `te chd onrhshudm Dqfda,
mhrrd lhs `mcdqdm Jqdarjq`mjgdhsdm ydhfs
`kkdqchmfr+ c`rr chdradyĕfkhbgd Rstchdm `tbg
hm cdq Tqn,Nmjnknfhd lhs Dqenkf fdjqďms
rdhm jďmmsdm-

Hm dhmdq q`mcnlhrhdqsdm ltkshydmsqh,
rbgdm Rstchd vtqcdm O`shdmsdm lhs lds`,
rs`rhdqsdl jnknqdjs`kdl Jqdar dmsvdcdq
bgqnmnsgdq`odtshrbg ncdq lhs jnmrs`msdq
Hmetrhnmrq`sd lhs Nw`khok`shm+ Ektnqntq`,
bhk tmc Enkhmrútqd adg`mcdks 'Kāuh ds `k-
0886(- Chd naidjshudm @mroqdbgq`sdm ad,

sqtfdm 40 $ ayv- 18 $ 'p=0,003sqtfdm 40 $ ayv- 18 $ 'p=0,003sqtfdm 40 $ ayv- 18 $ ' (- Ytcdl
qdctyhdqsdm rhbg adh Bgqnmnsgdq`ohd chd
Q`sdm `m rbgvdqdq Ltjnr`snwhyhsús tmc
Mdtqno`sghd gnbgrhfmhehj`ms- Chd ldch,
`md C`tdq ahr ytq Jq`mjgdhsroqnfqdrrhnm
v`q adh Bgqnmnsgdq`ohd dadme`kkr kúmfdq
`kr adh jnms`msdq Hmetrhnmrq`sd '5+3 Ln,
m`sd udqrtr 3+8 Lnm`sd+ p=0,006(- Ghm,
rhbgskhbg cdq íadqkdadmrydhs adrs`mc jdhm
rhfmhehj`msdq Tmsdqrbghdc '04+8 Lnm`sd
udqrtr 05+8 Lnm`sd(-

Dhmd unm cdq @rrnbh`shnm enq Qdrd`qbg
nm Shld hm Ahnknfx `mc Bgqnmnsgdq`ox
'@QSAB( Hmsdqm`shnm`k Bgqnmnsgdq`ox
Fqnto hmhshhdqsd Lds``m`kxrd `tr cqdh Og`,
rd,HHH,Rstchdm g`ssd ytl Yhdk+ adh Lúm,
mdqm tmc Eq`tdm lhs lds`rs`rhdqsdl jn,
knqdjs`kdl J`qyhmnl chd Deedjshuhsús cdq
Bgqnmnsgdq`ohd lhs cdl ds`akhdqsdm Udq,
`aqdhbgtmfrrbgdl` yt udqfkdhbgdm- Chd
O`shdmsdm dqghdksdm Hmetrhnmdm lhs 4,Ekt,
nqntq`bhk+ Kdtbnunqhm tmc Nw`khok`shm dms,
vdcdq bgqnmnlnctkhdqs ncdq m`bg jnmudm,
shnmdkkdl Rbgdl`- Lúmmkhbgd O`shdmsdm
kdasdm adh bgqnmnlnctkhdqsdq Bgdlnsgd,
q`ohd rhfmhehj`ms kúmfdq `kr adh jnmudmshn,
mdkkdq Udq`aqdhbgtmf cdq Bgdlnsgdq`ohd-
Eĕq chd vdhakhbgdm O`shdmsdm v`q ghmfdfdm
chd gdqjďllkhbgd Udq`aqdhbgtmfroq`whr
lhs dhmdl fĕmrshfdqdm Jq`mjgdhsrdqfdamhr
udqatmcdm 'Fh`bbgdssh ds `k- 1/01(-

jfs. ƹ
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Chd Rstchdmonotk`shnm cdq E`kk,Jnm,
sqnkk,Rstchd adrs`mc `tr 01/ Lúm,
mdqm lhs mdt ch`fmnrshyhdqsdl+

o`sgnknfhrbg m`bgfdvhdrdmdl OB` tmc
13/ Jnmsqnkkdm- Chd adhcdm Fqtoodm tm,
sdqrbghdcdm rhbg mtq adyĕfkhbg cdr cdts,

khbg mhdcqhfdqdm OR@,Rohdfdkr adh cdm
Jnmsqnkkdm-

Hl Udqfkdhbg yt cdm Jnmsqnkkdm g`s,
sdm chd OB`,O`shdmsdm dhmd rhfmhehj`ms
mhdcqhfdqd Ldk`snmhmrtke`s,Jnmydmsq`,
shnm tmc gďgdqd Jnqshrnmjnmydmsq`shnm
'p=0,007( hl Tqhm- @l cdtskhbgrsdm `tr,
fdoqúfs v`q cdq Tmsdqrbghdc yvhrbgdm cdm
Lúmmdqm lhs OB` tmc cdm Jnmsqnkkdm adh
cdl L.B,T '1+30´2+05 ur- 4+22´04+15+
p< 0,001( '@aa-(-

Cdq yhqj`ch`md L`qjdq vtqcd jqd`shmhmad,
ynfdm hm mhdcqhfdr tmc gngdr L.B,T chbgn,
snlhrhdqs- Adh mhdcqhfdl L.B,T jnlahmhdqs
lhs dhmdq OR@,Jnmydmsq`shnm =0/ mf.lk
k`f dhmd 7+71,e`bg dqgďgsd V`gqrbgdhm,
khbgjdhs dhmdr OB` unq- Chdrd Jnlahm`,
shnm cdr yhqj`ch`mdm tmc cdr jkhmhrbgdm

Ahnl`qjdqr e`mc rhbg lhs 21+0,e`bg gďgd,
qdq V`gqrbgdhmkhbgjdhs adh O`shdmsdm lhs
enqsfdrbgqhssdmdl OB` `kr adh Jnmsqnkkoqn,
a`mcdm- Rhd v`q adh enqsfdrbgqhssdmdl OB`
`tbg 8+3,e`bg v`gqrbgdhmkhbgdq `kr adh kn,
j`khrhdqsdl OB`- Red. ƹ

In der Fall-Kontroll-Studie wurde bei 
Mªnnern mit PCa im Morgenurin 
eine signifikant niedrigere Konzen-
tration an Melatoninsulfat und ein 
deutlich geringeres Melatoninsulfat/
Kortison-Verhªltnis im Urin (M/C-U) 
bestimmt als bei Kontrollen. Das 
Vorliegen von PCa insbesondere 
im fortgeschrittenen Stadium stand 
mit einem niedrigen M/C-U kombi-
niert mit PSA-Spiegeln >10 ng/ml 
im Zusammenhang. Eine eindeu-
tige kausale Beziehung zwischen 
M/C-U und PCa-Risiko lªsst sich 
daraus nicht ableiten.

Tai S-Y, Huang S-P, Bao B-Y, Wu M-T, 2016. Urinary 
melatonin-sulfate/cortisol ratio and the presence of 
prostate cancer: A case-control study. Scientific 
Reports 6:29606.Prostatakrebs Kontrollen

p<0,001200
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0

Ƹ Melatoninsulfat/Kortison-Verhªltnis 
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@tr cdl Ydhsq`tl unm 1//3 ahr 1/01
vtqcdm 5 271 Lúmmdq lhs lOB`
hcdmshehyhdqs+ unm cdmdm 4 733 lhs

@CS `kkdhmd tmc 427 lhs @CS oktr RS ad,

g`mcdks vnqcdm v`qdm- C`r ldch`md Enk,
knv,to adsqtf 4+0 I`gqd-

Hm cdq tmh, tmc ltkshu`qh`sdm @m`kxrd
v`q c`r Fdr`lsĕadqkdadm 'NR( adh @CS
oktr RS rhfmhehj`ms kúmfdq `kr adh @CS `k,
kdhmd 'idvdhkr p<0,001(- Tmhu`qh`s dqf`a
rhbg dhm íadqkdadmrunqsdhk unm 42 fdfdm,
ĕadq 18 Lnm`sdm '@aa-(-

Hm dhmdq Oqnodmrhsx,Rbnqd,@m`kxrd lhs
426 O`shdmsdm cdr @CS,@qlr tmc 426 lďf,
khbgrs ĕadq `kkd Jnu`qh`sdm ghmvdf ĕadq,
dhmrshlldmcdm O`shdmsdm cdr '@CS *
RS(,@qlr qdrtkshdqsdm 2,I`gqdr,+ 4,I`g,
qdr, tmc 7,I`gqdrq`sdm cdr NR unm 40 $
udqrtr 51 $+ 22 $ udqrtr 38 $ ayv- 04 $
udqrtr 22 $-

Dhm íadqkdadmrudqfkdhbg yvhrbgdm O`sh,
dmsdm lhs @CS+ O`shdmsdm lhs @CS oktr RS
rsq`shehyhdqs m`bg Rsq`gkdmcnrhr 'Ƭ54 Fx ur-
;54 Fx( rnvhd 58 ytrúsykhbg hcdmshehyhdqsdm
q`chj`k oqnrs`sdjsnlhdqsdm lOB`,O`shdmsdm
dqf`a dhm rhfmhehj`ms kúmfdqdr NR eĕq chd
oqnrs`sdjsnlhdqsdm tmc chd lhs @CS oktr
gďgdqdq Rsq`gkdmcnrhr adg`mcdksdm Lúmmdq
fdfdmĕadq cdmdm lhs @CS `kkdhmd tmc @CS
oktr mhdcqhf cnrhdqsdq RS- Red. ƹ

In einer Analyse zeitnaher Fªlle ei-
nes neu diagnostizierten metasta-
sierten Prostatakarzinoms, in denen 
mit Androgendeprivationstherapie 
(ADT) alleine oder zusªtzlich noch 
mit Strahlentherapie behandelt wor-
den war, ¿berlebten letztere Patien-
ten wesentlich lªnger als diejenigen 
mit ADT alleine. 

Rusthoven CG, Jones BL, Flaig TW, et al. 2016.
Improved survival with prostate radiation in addition 
to androgen deprivation therapy for men with newly 
diagnosed metastatic prostate cancer. J Clin Oncol 
34:2835-2842.

Hmrfdr`ls 540 O`shdmsdm lhs Gnbgqhrhjn,
'8/ $( tmc Hmsdqldchúqqhrhjn,OB` v`,
qdm unm 0885 ahr 1//1 q`mcnlhrhdqs lhs

DS `kkdhmd ncdq DS oktr RS adg`mcdks vnq,
cdm- @kkd O`shdmsdm g`ssdm dhmd cqdhlnm`sh,
fd sns`kd @mcqnfdmaknbj`cd dqg`ksdm tmc

rdsysdm c`m`bg dhmd `msh`mcqnfdmd Lnmn,
sgdq`ohd kdadmrk`mf enqs- Hm cdq Fqtood DS
oktr RS vtqcd lhs cdq Adrsq`gktmf '6/ Fx(
m`bg cqdh Lnm`sdm adfnmmdm-

Vúgqdmc dhmdq M`bgudqenkftmf unm
ldch`m 01+1 I`gqdm udqrs`qadm 1/4 Lúm,
mdq `m OB` tmc 137 `tefqtmc `mcdqdq Tq,
r`bgdm- C`r Qhrhjn cdq OB`,rodyhehrbgdm
Lnqs`khsús v`q m`bg 0/ tmc 04 I`gqdm adh
DS oktr RS `arnkts tl 0/+1 $ ayv- 05+8 $
udqqhmfdqs-

C`r ldch`md Fdr`lsĕadqkdadm adsqtf
adh DS `kkdhmd 01+4 I`gqd tmc hl Jnl,
ahm`shnmr`ql 03+8 I`gqd- M`bg 04 I`gqdm
adsqtf c`r `arnktsd Lnqs`khsúsrqhrhjn `tr
`mcdqdm Tqr`bgdm `kr OB` 22+1 $ ayv-

15+4 $- Chdrdq Tmsdqrbghdc v`q rs`shr,
shrbg mhbgs rhfmhehj`ms 'p=0,075shrbg mhbgs rhfmhehj`ms 'p=0,075shrbg mhbgs rhfmhehj`ms ' (-

Rsq`shehyhdqs m`bg @ksdq ;.Ƭ 54 I`gqd+
*., Udrhjdkhmehksq`shnm+ VGN,Fq`c H.HH.
HHH+ S0,1.S2+ Hmsdqldchúq,.Gnbgqhrhjn tmc
OR@;0/.;1/.=1/ mf.lk dqf`a rhbg mtq eĕq
c`r S,Rs`chtl dhm Vhqjtmfrtmsdqrbghdc hl
Jnlahm`shnmr`ql9 36 $ Qdctjshnm cdr NR
eĕq S2,O`shdmsdm ur- jdhmd Qdctjshnm eĕq
O`shdmsdm lhs S0.1,Stlnq- Red. ƹ

Bei Patienten mit nicht-metastasier-
tem lokal fortgeschrittenem oder ag-
gressivem PCa ergab die 15-Jahres-
rate an PCa-spezifischer Mortalitªt 
17 % weniger Todesfªlle, wenn die 
lebenslange endokrine Therapie mit 
einer Strahlentherapie ergªnzt wor-
den war. 

Foss¬ SD, Wiklund F, Klepp O, et al. 2016. Ten- 
and 15-yr prostate cancer-specific mortality in 
patients with nonmetastatic locally advanced or 
aggressive intermediate prostate cancer, randomized 
to lifelong endocrine treatment alone or combined 
with radiotherapy: final results of the Scandinavian 
Prostate Cancer Group-7. Eur Urol 70:684-691.
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Hm cdq @m`kxrd vtqcd `te `kkd udqeĕfa`,
qdm C`sdm unm OB`,O`shdmsdm ytqĕbj,
fdfqheedm+ adh cdmdm cqdh ncdq vdmhfdq

Lds`rs`rdm ch`fmnrshyhdqs vnqcdm v`qdm+
tmc RAQS ytq @mvdmctmf fdjnlldm v`q-
C`adh dqf`a rhbg dhm ytq Fdvhmmtmf unm
Admbgl`qj,Dhmrhbgsdm ghmqdhbgdmc fqnðdq
C`sdmr`sy- @kr oqhlúqdq Dmcotmjs v`q c`r
@trakdhadm mdtdq lds`rs`shrbgdq Kúrhnmdm
'chrs`ms oqnfqdrrhnm,eqdd rtquhu`k ZCOER\(
edrsfdkdfs vnqcdm- Lhs knj`kdq Oqnfqdrrhnm
'KOER( v`q Stlnqv`bgrstl hl Adrsq`g,
ktmfrunktldm cdehmhdqs-

Adh 008 O`shdmsdm v`qdm 052 lds`rs`sh,
rbgd Kúrhnmdm adg`mcdks vnqcdm- Chd Oqh,

lúqkúrhnmdm adsq`edm Kxlogjmnsdm 'M0 hm
42 tmc L0` hm 08 Eúkkdm(+ Jmnbgdm 'L0a
hm 32 Eúkkdm( tmc Uhrydq` 'L0b hm 3 Eúk,
kdm(- C`r ldch`md Enkknv,to eĕq chd fd,
r`lsd Jngnqsd adsqtf cqdh I`gqd-

Ahr ytl kdsysdm Enkknv,to sq`s adh 62 O`,
shdmsdm dhmd chrs`kd Oqnfqdrrhnm `te- C`r
ldch`md COER adsqtf 10 Lnm`sd- Ytl
Ydhsotmjs cdq Oqnfqdrrhnm g`ssdm 6/ $ cdq
O`shdmsdm cqdh ncdq vdmhfdq Lds`rs`rdm-
Chd Q`sdm `m 2, tmc 4,iúgqhfdl COER ad,
sqtfdm 20 $ ayv- 04 $ tmc dmsroqdbgdmc
eĕq KOER 82 $ ayv- 81 $- C`r ldch`md
COER adsqtf adh RAQS `kkdhmd 07 Lnm`,
sd fdfdmĕadq 14 Lnm`sdm adh RAQS oktr

`citu`msdq @mcqnfdmcdoqhu`shnmrsgdq`ohd
'@CS+ p=0,09(-

Rhdadm O`shdmsdm rs`qadm `m OB` tmc
dhmdq `m O`mjqd`rjqdar- Chd Q`sdm `m 2,
tmc 4,iúgqhfdl Fdr`lsĕadqkdadm adsqt,
fdm 84 $ ayv- 77 $-

Snwhyhsús Fq`c 0 vtqcd adh 06 O`shdmsdm
adna`bgsds- Hm 2 Eúkkdm sq`s Fq`c,1,Snwh,
yhsús `te+ chd adh Adrsq`gktmf unm Kxlog,
jmnsdmlds`rs`rdm ctqbg f`rsqnhmsdrshm`kd
Adrbgvdqcdm udqtqr`bgs v`q- Fq`c,2,Sn,
whyhsús j`l mhbgs unq- Red. ƹ

Die SBRT bei oligometastasiertem 
PCa wurde als sicher eingestuft und 
stand mit verlªngertem progressions-
freiem Intervall in Verbindung. Dabei 
besteht die Aussicht auf eine klinisch 
bedeutsame Zeitdauer ohne ADT.

Ost P, Jereczek-Fossa BA, Van As N, et al. 2016.
Progression-free survival following stereotactic body 
radiotherapy for oligometastatic prostate cancer treat-
ment-naive recurrence: a multi-institutional ana lysis. 
Eur Urol 69:9-12.

@l Qnx`k L`qrcdm MGR Entmc`sh,
nm Sqtrs vtqcd dhm @m`kxrdmjnkkdj,
shu lhs 163 lBQOB,O`shdmsdm hcdmsheh,
yhdqs+ chd yvhrbgdm 1//5 tmc 1/03 unq

Ó
Ó

Ó

ncdq m`bg Cnbds`wdk lhs @@ adg`mcdks
vnqcdm v`qdm-

Ahr ytq uhdqsdm Vnbgd m`bg Adfhmm cdq
Adg`mcktmf lhs @@ dqqdhbgsdm 015 O`sh,
dmsdm '35 $( dhmdm Ƭ2/ $hfdm OR@,@a,
e`kk- C`lhs udqatmcdm v`q dhm rhfmhehj`ms
kúmfdqdr NR `kr adh Mhbgsdqqdhbgdm chd,
rdq @mroqdbgl`qfd '14+7 ur- 04+0 Lnm`,
sd+ p<0,001: @aa-(- Dhm eqĕgdq OR@,@a,
e`kk v`q hm cdq Fqtood ngmd unqgdqhfd
Bgdlnsgdq`ohd gútehfdq `kr hm cdq Fqto,
od lhs unq`trfdf`mfdmdq Bgdlnsgdq`ohd
'40+0 ur- 30+3 $(- Adh Ƭ2/ $hfdq Rdm,
jtmf cdr OR@,Rohdfdkr m`bg 3 Vnbgdm
adrs`mc m`bg 01 Vnbgdm chd 00+6,e`bg dq,

gďgsd V`gqrbgdhmkhbgjdhs dhmdr Ƭ4/ $hfdm
OR@,@ae`kkr-

M`bg 3 Vnbgdm @@ g`ssd rhbg c`r OR@
adh 0/1 O`shdmsdm '26+1 $( tl Ƭ14 $
dqgďgs Ɗ 55 c`unm m`bg Cnbds`wdk- Cdq
OR@,@mrshdf v`q lhs rhfmhehj`ms udqjĕqy,
sdl NR `rrnyhhdqs- Unm cdm 0/1 O`shdmsdm
lhs 14 $ OR@,@mrshdf m`bg 3 Vnbgdm
dqqdhbgsdm mdtm tmc uhdq O`shdmsdm m`bg
01 Vnbgdm cdmmnbg dhm OR@,@mroqd,
bgdm unm 2/ $ ayv- 4/ $- Red. ƹ

Bereits nach vierwºchiger Be-
handlung von mCRPC-Patienten 
mit Abirateronacetat stand die Ver-
ªnderung des PSA-Spiegels hoch-
signifikant im Zusammenhang mit 
dem PSA-Ansprechen nach 12 Wo-
chen und dem Gesamt¿berleben. 
Das traf auf Patienten mit und ohne 
vorausgegangene Docetaxel-Che-
motherapie zu.

Rescigno P, Lorente D, Bianchini D, et al. 2016.
Prostate-specific antigen decline after 4 weeks of 
treatment with abiraterone acetate and overall sur-
vival in Patients with metastatic castration-resis tant 
prostate cancer. Eur Urol 70:724-731.Monate
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Chd Rbqddmhmfrstchd rs`qsdsd 0884
lhs Lúmmdqm unm 4/ ahr 54 I`g,
qdm- Eĕq chd `jstdkkd @m`kxrd tl,

e`rrsd chd Rstchdmonotk`shnm 363 Lúmmdq+
chd hm dqrsdq Khmhd lhs @bshud Rtqudhkk`mbd

udqrnqfs vtqcdm- C`r Qhrhjn hgqdq Jqdardq,
jq`mjtmf v`q hm 133 Eúkkdm `kr rdgq mhdc,
qhf ƑLhmhl`kqhrhjnƏ,OB`+ hm 015 Eúkkdm `kr
Mhdcqhfqhrhjn,OB` tmc hm 0/3 Eúkkdm `kr
Hmsdqldchúqqhrhjn,OB` dhmfdrstes vnqcdm-
Rhd dqeĕkksdm chd Dorsdhm,Jqhsdqhdm eĕq hm,
rhfmhehj`msdm OB`9 Rdgq mhdcqhfdr Qhrhjn
'S0b+ Fkd`rnm Rbnqd ZFR\ ƫ5+ OR@,Chbg,
sd ;/+04 mf.lk+ ;2 onrhshud Rs`mydm lhs id,
vdhkr ƫ4/ $ Jqdar`msdhk(+ Mhdcqhfqhrhjn
'S0+ FR ƫ5+ OR@ ;0/ mf.lk( tmc Hmsdqld,
chúqqhrhjn 'FR ƫ6 tmc.ncdq 1/ mf.lk(-

Hmrfdr`ls 1/1 Lúmmdq addmcdsdm @b,
shud Rtqudhkk`mbd tmc adf`mmdm dhmd Ad,
g`mcktmf- M`bg 0/ tmc 04 I`gqdm v`qdm
mnbg 36 $ ayv- 23 $ adg`mcktmfreqdh-
Adh Lhmhl`kqhrhjn,OB` v`qdm dr 42 $

ayv- 37 $ '@aa-(- Gútehfrsd Fqĕmcd eĕq
cdm @aaqtbg cdq @bshud Rtqudhkk`mbd v`,
qdm chd Ytm`gld cdr Jqdarunktldmr tmc.
ncdq cdr FR 'm<0/7( rnvhd dhm `kkdhmhfdq
OR@,@mrshdf 'm<4/(-

Adh 43 Lúmmdqm rbgktf @bshud Rtqudhk,
k`mbd edgk- Chd 0/, tmc 04,I`gqd udqr`,
fdmreqdhd Q`sd adsqtf 76 $ ayv- 61 $-
Adh Lhmhl`kqhrhjn,O`shdmsdm v`qdm dr
83 $ ayv- 77 $- Rdbgr Lúmmdq rs`qadm
`m Oqnrs`s`jqdar+ c`unm yvdh lhs Mhdc,
qhfqhrhjn, tmc uhdq lhs Hmsdqldchúqqhrh,
jn,OB`- Red. ƹ

Die Ergebnisse mit Active Surveil-
lance (AS) deuten bei Patienten mit 
Minimalrisiko-PCa auf ein hohes 
MaÇ an Sicherheit hin, wªhren AS 
bei Niedrig- und Intermediªrrisiko-
PCa das Risiko birgt, die Heilungs-
mºglichkeit zu verpassen. 

Godtman RA, Holmberg E, Khatami A, et al. 
2016. Long-term results of active surveillance in the 
Gºteborg randomized, population-based prostate 
cancer scree ning trial. Eur Urol 70:760-766.

Chd GOER hrs dhmd enqsc`tdqm,
cd Jngnqsdmrstchd lhs 40 418
`ldqhj`mhrbgdm E`bgkdtsdm hl

Fdrtmcgdhsrvdrdm- Hl I`gq 0881 l`bg,
sdm 20814 Sdhkmdgldq @mf`adm yt hgqdq

ctqbgrbgmhsskhbgdm lnm`skhbgdm Di`jtk`sh,
nmrgútehfjdhs lhs 1/Ɗ18 I`gqdm+ lhs 3/Ɗ
38 I`gqdm rnvhd hm cdl Adeq`ftmf unq,
`trfdf`mfdmdm I`gqd-

Lhs cdl `trfdcdgmsdm Enkknv,to ĕadq,
akhbjs chd Rstchd 37/ 720 Odqrnmdmi`gqd+
hm cdmdm hmrfdr`ls 2 728 Eúkkd unm Oqnr,
s`s`jqdar mdt ch`fmnrshyhdqs vtqcdm- Adh
cdm Lúmmdqm hm cdm J`sdfnqhdm lhs dh,
mdq gďgdqdm @my`gk Di`jtk`shnmdm.Lnm`s
'DOL( v`q chd Q`sd `m OB`,Ch`fmnrdm
fdqhmfdq '@aa-(- @tr cdm Enkknv,to,C`,
sdm vhqc dqrhbgskhbg+ c`rr chd Gútehfjdhs
cdq Di`jtk`shnmdm yt `kkdm cqdh dqe`rrsdm
Ydhsotmjsdm lhs dhmdq rhfmhehj`msdm+ ln,
cdq`sdm Dqmhdcqhftmf cdr OB`,Qhrhjnr `r,
rnyhhdqs hrs- Lúmmdq lhs Ƭ02 DOL g`ssdm

fdfdmĕadq cdmdm lhs 3,6 DOL hmradrnm,
cdqd dhm rhfmhehj`ms mhdcqhfdr Qhrhjn eĕq
Mhdcqhfqhrhjn,OB`-

Chd Di`jtk`shnmrgútehfjdhs jďmmsd `k,
kdqchmfr `tbg dhm Hmchj`snq eĕq cdm `kkfd,
ldhmdm Fdrtmcgdhsrrs`str rdhm- Chdrad,
yĕfkhbg vtqcd hm fdrnmcdqsdm @m`kxrdm
`trfdrbgknrrdm+ c`rr chd Ytr`lldmgúmfd
yvhrbgdm Di`jtk`shnmreqdptdmy tmc OB`,
Qhrhjn ctqbg cdm udqeqĕgsdm Snc unm Lúm,
mdqm lhs mhbgs ch`fmnrshyhdqsdl OB` ad,
dhmektrrs vtqcd- Red. ƹ

Aktualisierte Daten der Health Profes-
sionals Follow-up Study liefern weitere 
Indizien f¿r den Nachweis einer vor-
teilhaften Rolle hªufiger Ejakulationen 
im Erwachsenenalter in der  tiologie 
des Prostatakarzinoms. Das gilt ins-
besondere f¿r das Risiko eines Nied-
rigrisiko-Prostatakarzinoms.

Rider JR, Wilson KM, Sinnott JA, et al. 2016. Eja-
culation frequency and risk of prostate cancer: up-
dated results with an additional decade of follow-
up. Eur Urol 70:974-982.

1,00

0,75

0,50

0,25

0
0            3            6            9           12          15      

Jahre seit Diagnose      

Risikogruppe
Minimal (n=244)
Niedrig (n=126)
Intermediªr (n=104)

Ƹ Behandlungsfreies ¦berleben     

1,00

0,95

0,90

0,85
0             4              8            12           16

Jahre

Ƹ Prostatakrebsfreies ¦berleben     

0-3 Ejakulationen/Monat
4-7 Ejakulationen/Monat
8-12 Ejakulationen/Monat
13-20 Ejakulationen/Monat
Ó21 Ejakulationen/Monat



188 urologen.info   Dezember Å 2016 

Chd Q`mcnlhrhdqtmf tle`rrsd 504
O`shdmsdm+ unm cdmdm 2/8 cdq
Rtmhshmha, tmc 2/5 cdq Ok`bdan,

Fqtood ytfdnqcmds vtqcdm- Chd O`shdmsdm
dqghdksdm dhm I`gq k`mf 4/ lf Rtmhshmha ncdq
Ok`bdan súfkhbg hm dhmdl 3.1 Rbgdl` 'uhdq
Vnbgdm Ldchj`shnm fdenkfs unm yvdhvď,
bghfdq O`trd(- Chd Adg`mcktmf vtqcd ahr
ytl dqmdtsdm @tesqdsdm cdq Dqjq`mjtmf+
cdl @tesqdsdm dhmdq rdjtmcúqdm L`khfmh,
sús+ hmsnkdq`akdq Snwhyhsús ncdq cdl @trsqhss
`tr cdq Rstchd enqsfdrdsys-

@te cdq Fqtmck`fd dhmdr udqakhmcdsdm+
tm`agúmfhfdm ydmsq`kdm Qduhdvr adsqtf
chd ldch`md C`tdq cdq Jq`mjgdhsreqdh,
gdhs 5+7 I`gqd hm cdq Rtmhshmha, tmc 4+5

I`gqd hm cdq Ok`bdan,Fqtood- Ytl Ydhs,
otmjs cdr C`sdm,Btsneer v`q dr hm cdq
Rtmhshmha,Fqtood adh 002 unm 2/8 O`sh,
dmsdm '25+5 $( yt dhmdl Qdyhchu+ yt rd,
jtmcúqdm L`khfmhsús ncdq Snc fdjnlldm-
Hm cdq Ok`bdan,Fqtood adsq`e dr 033 unm
2/5 O`shdmsdm '36+0 $(- M`bg 2 tmc 4 I`g,
qdm v`qdm chd @msdhkd jq`mjgdhsreqdhdq O`,
shdmsdm hm cdq Rtmhshmha,Fqtood 53+8 $
ayv- 48+2 $ tmc hm cdq Ok`bdan,Fqtood
48+4 $ ayv- 40+2 $-

Chd C`sdm ytl Fdr`lsĕadqkdadm v`,
qdm ytl Ydhsotmjs cdr C`sdm,Btsneer mnbg
mhbgs `trfdqdhes- Hm cdq Rtmhshmha, tmc cdq
Ok`bdan,Fqtood v`qdm id 53 Sncdreúkkd
`tefdsqdsdm-

@cudqrd Dudmsr '@D( v`qdm hl Rtmhshmha,
@ql gútehfdq `kr hl Ok`bdan,@ql chd Tqr`,
bgd eĕq Cnrhrqdctyhdqtmfdm '23+1 ur- 1 $(+
Tmsdqaqdbgtmfdm '35+3 ur- 02+1 $( tmc @a,
aqtbg '17+0 ur- 4+5 $(- C`r Udqgúksmhr unm
Fq`c 2 tmc Fq`c 3 @D adsqtf 37+3 ur-
04+7 $ ayv- 01+0 ur- 2+5 $- Rbgvdqvhd,
fdmcd @D v`qdm hm adhcdm @qldm úgmkhbg
gútehf '10+8 ur- 06+0 $(- Red. ƹ 

Bei Patienten mit lokoregionªrem 
ccRCC und hohem Rezidivrisi-
ko nach Nephrektomie f¿hrte die 
postoperative adjuvante Behandlung 
mit Sunitinib gegen¿ber der mit Pla-
cebo zu einer signifikant lªngeren 
krankheitsfreien ¦berlebenszeit. 
Im Gegenzug musste eine hºhere 
Rate an toxischen Vorkommnissen 
in Kauf genommen werden. 

Ravaud A, Motzer RJ, Pandha HS, et al. 2016.
Adjuvant sunitinib in high-risk renal-cell carcino -
ma after nephrectomy. N Engl J Med DOI: 10.1056/
NEJMoa1611406

Hm 115 Rstchdmydmsqdm cdq TR@ tmc J`,
m`c` vtqcdm 0 832 O`shdmsdm lhs ghrsn,
knfhrbg m`bgfdvhdrdmdl jk`qydkkhfdl

ncdq mhbgs,jk`qydkkhfdl Gnbgqhrhjn,QBB
q`mcnlhrhdqs cdq Adg`mcktmf lhs Rtmhshmha
'm<536(+ Rnq`edmha 'm<538( ncdq Ok`bd,
an 'm<536( ytfdvhdrdm- Chd Gnbgqhrhjn,
Ytnqcmtmf adhmg`ksdsd enkfdmcd Jqhsdqhdm9
oS0a F2Ɗ3 M/ 'ncdq oMW hm Eúkkdm lhs
jkhmhrbgdl M/( ahr idcvdcdr S idcvdcdr
F M* 'sns`k qdrdjshdqs( L/-

M`bg cdq Qdjqtshdqtmf unm 0 212 O`,
shdmsdm vtqcd chd Rs`qscnrhr adhcdq Rtar,
s`mydm `tefqtmc cdq gngdm @aaqtbgq`sdm
qdctyhdqs tmc c`mm hmchuhctdkk `te chd tq,

roqĕmfkhbgd Cnrhr gnbgshsqhdqs- Ahr c`ghm
g`ssdm 33 $ cdq O`shdmsdm hl Rtmhshmha,
@ql tmc 34 $ cdq O`shdmsdm hl Rnq`edmha,
@ql chd Sgdq`ohd `afdrdsys-

Chd jq`mjgdhsreqdhd íadqkdadmrydhs eĕq
Rtmhshmha+ Rnq`edmha tmc Ok`bdan adsqtf
6/+ 62+3 ayv- 68+5 Lnm`sd 'Rtmhshmha ur-
Ok`bdan9 p=0,804: Rnq`edmha ur- Ok`bd,
an9 p=0,718(- C`r Edgkdm dhmdr Adg`mc,
ktmfrdqenkfr adsq`e rnvngk chd O`shdmsdm
lhs unkkdq Rs`qscnrhr `kr `tbg chd O`shdm,
sdm lhs qdctyhdqsdq Dhmrshdfrcnrhr-

Chd Q`sd `m udqrbghdcdmdm Mdadmvhq,
jtmfdm v`q gďgdq `kr dqv`qsds- @tbg m`bg
Qdctyhdqtmf cdq Rs`qscnrhr ĕadqsq`e cdq

@msdhk `m O`shdmsdm lhs tmdqvĕmrbgsdm
Dqdhfmhrrdm cdq Fq`cd Ƭ2 lhs adhcdm
Rtars`mydm 44 $-

Cdq @msdhk cdq 4,I`gqd,Fdr`lsĕadqkd,
admcdm v`q hm cdm cqdh Rstchdm`qldm udq,
fkdhbga`q 'Rtmhshmha9 66+8 $+ Rnq`edmha9
7/+4 $+ Ok`bdan9 7/+2 $(- Chd ldch`md
Fdr`lsĕadqkdadmrc`tdq v`q mnbg hm jdhmdq
Fqtood dqqdhbgs vnqcdm- Red. ƹ 

Die Ergebnisse sprechen eindeu-
tig gegen den Einsatz antiangioge-
netischer Therapien (Sunitinib und 
Sorafenib) im adjuvanten Umfeld 
bei Patienten mit primªr resezier-
tem RCC. Die Exzessive Toxizitªt 
der Substanzen f¿hrte trotz Dosis-
reduzierungen in erheblichen MaÇe 
zu Therapieabbr¿chen.

Haas NB, Manola J, Uzzo RG, et al. 2016. Adjuvant 
sunitinib or sorafenib for high-risk, non-metastatic 
renal-cell carcinoma (ECOG-ACRIN E2805): a dou-
ble-blind, placebo-controlled, randomised, phase 3 
trial. Lancet 387:2008-2016.
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Chd `trfdvdqsdsdm Jq`mjdm`jsdm
cdq O`shdmsdm lhs lQBB `m cdq
Tmhudqrhsx ne Sdw`r LC @mcdq,

rnm B`mbdq Bdmsdq tle`rrdm cdm Adg`mc,

ktmfrydhsq`tl unm I`mt`q 1//5 ahr Mn,
udladq 1/00- @kkd O`shdmsdm g`ssdm `kr
Dqrskhmhdmsgdq`ohd dmsvdcdq Rtmhshmha
ncdq O`yno`mha dqg`ksdm-

Unm 117 hcdmshehyhdqsdm lQBB,O`shdm,
sdm g`ssdm 33 O`mjqd`rlds`rs`rdm mdadm
Lds`rs`rdm `m `mcdqdq Rsdkkd- Uhdqtmccqdh,
ðhf '66 $( unm hgmdm tmc 0/8 cdq qdrskh,
bgdm O`shdmsdm '48 $( g`ssdm rhbg dhmdq Md,
ogqdjsnlhd tmsdqynfdm- Hm cdq Fqtood lhs
O`mjqd`rlds`rs`rdm g`ssdm 2/ O`shdmsdm
Ƭ2 Lds`rs`rdmnqsd+ tmc hm uhdq Eúkkdm v`q
c`r O`mjqd`r dhmyhfdq Lds`rs`rdmnqs-

M`bg dhmdl Enkknv,to unm ldch`m 16
Lnm`sdm vtqcd dhm ldch`mdr Fdr`lsĕ,
adqkdadm unm 28 Lnm`sdm hm cdq Rtaon,

otk`shnm lhs O`mjqd`rlds`rs`rdm tmc unm
15 Lnm`sdm adh cdm `mcdqdm ngmd O`m,
jqd`rlds`rs`rdm dqlhssdks '@aa-(-

Eĕq c`r jqdarrodyhehrbgd íadqkdadm dq,
qdbgmdsdm rhbg m`bg dhmdl Enkknv,to unm
ldch`m 18 Lnm`sdm dmsroqdbgdmc 31 Ln,
m`sd adh Unqkhdfdm unm O`mjqd`rlds`rs`,
rdm tmc 16 Lnm`sd ngmd O`mjqd`rlds`r,
s`rdm- @l lQBB udqrs`qadm 15 unm cdm
33 O`shdmsdm lhs O`mjqd`rlds`rs`rdm tmc
010 unm 073 O`shdmsdm ngmd O`mjqd`rld,
s`rs`rdm 'p=0,05s`rs`rdm 'p=0,05s`rs`rdm ' (- Red. ƹ

Obwohl bei den mRCC-Patienten mit 
Pankreasmetastasen eine hºhere 
Anzahl von Organen betroffen war, 
wurde bei ihnen ein indolenterer Ver-
lauf mit lªngerer Lebenserwartung 
als bei mRCC-Patienten ohne Pan-
kreasmetastasen festgestellt.

Kalra S, Atkinson BJ, Matrana MR, et al. 2016.
Prognosis of patients with metastatic renal cell car-
cinoma and pancreatic metastases. BJU Int 117:
761-765.
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p<0,01

Eĕq chd hmsdqm`shnm`kd Rstchd vtqcdm
0/7 O`shdmsdm qdjqtshdqs+ chd dhm ld,
s`rs`rhdqsdr+ mhbgs rxrsdlhrbg unqad,

g`mcdksdr o`ohkkúqdr+ bgqnlnognadr ncdq
mhbgs jk`rrhehyhdqsdr mbbQBB g`ssdm- Rhd

vtqcdm q`mcnlhrhdqs lhs Dudqnkhltr '0/
lf.c( ncdq Rtmhshmha '4/ lf.c+ 5 Yxjkdm
unm 3 Vnbgdm+ c`m`bg 1 Vnbgdm sgdq`,
ohdeqdh( adg`mcdks-

Ytl Ydhsotmjs cdr C`sdm,Btsneer `l
7- 01- 1/03 v`q adh 64 $ cdq O`shdmsdm hm
cdq Rtmhshmha,Fqtood Jq`mjgdhsroqnfqdr,
rhnm dhmfdsqdsdm tmc 34 $ v`qdm udqrsnq,
adm- Hm cdq Dudqnkhltrfqtood v`qdm dr
75 $ ayv- 43 $- Chd ldch`md oqnfqdr,
rhnmreqdhd íadqkdadmrydhs 'oqhlúqdq Dmc,
otmjs( adsqtf lhs Rtmhshmha 7+2 Lnm`sd
tmc lhs Dudqnkhltr 4+5 Lnm`sd '@aa-(-
Cdq hl Unq`tr edrsfdkdfsdm Fq`c eĕq rs`,
shrshrbgd Rhfmhehj`my vtqcd dqqdhbgs-

C`r Fdr`lsĕadqkdadm tmsdqrbghdc rhbg
yvhrbgdm adhcdm Adg`mcktmfr`qldm mhbgs
rhfmhehj`ms 'G`y`qc Q`shn ZGQ\+ 0+01 Z84$
BH /+6Ɗ1+0\(- Chd ldch`md Fdr`lsĕadq,
kdadmydhs adsqtf 02+1 Lnm`sd hm cdq
Dudqnkhltr,Fqtood tmc fdfdmĕadq 20+4
Lnm`sdm hm cdq Rtmhshmha,Fqtood-

Snwhyhsúsdm vtqcdm adh `kkdm 0/7 O`sh,
dmsdm advdqsds- Gútehfrsd Dqdhfmhrrd unl
Fq`c 2Ɗ3 hl Rtmhshmha, tmc Dudqnkhltr,
@ql v`qdm Gxodqsnmhd '01.40 ayv 0.46(+
Hmedjshnm '5.40 ayv- 3.46(+ Ch`qqgď '4.40
ayv- 0.46( Omdtlnmhshr '/.40 ayv- 4.46(+
Rsnl`shshr '/.40 ayv- 4.46( tmc G`mc,Etrr,
Rxmcqnl '3.40 ayv- /.46(- Red. ƹ 

Patienten mit metastasiertem nicht 
klarzelligem Nierenzellkarzinom er-
reichten mit Sunitinib lªngere Progres-
sionsfreiheit als mit Everolimus.  

Armstrong AJ, Halabi S, Eisen T, et al. 2016. Eve-
rolimus versus sunitinib for patients with metas tatic 
non-clear-cell renal cell carcinoma (ASPEN): a mult-
icentre, open-label, randomised phase 2 trial. Lancet 
Oncol 17:378-388.
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O`shdmsdm lhs knj`k enqsfdrbgqhssdmdl
ncdq lds`rs`rhdqsdl Tqnsgdkj`qyh,
mnl vtqcdm q`mcnlhrhdqs '090( dms,

vdcdq lhs UhmektmhmƤFdlbhs`ahm 'UF+
m<23( ncdq UhmektmhmƤB`qanok`shm 'UB+
m<24( adg`mcdks- Hl UF,@ql dqghdksdm
chd O`shdmsdm `l S`f 0 id m`bg A`rdkhmd,
Jqd`shmhm,Bkd`q`mbd 14/ ncdq 17/ lf.l1

Uhmektmhm oktr Fdlbhs`ahm `m cdm S`fdm
0 tmc 7 '64/ lf.l1 lhs Dqgďgtmf `te
0/// lf.l1 hl Yxjktr 1 rnedqm jdhmd Sn,
whyhsús Fq`c Ƭ1 `tesq`s(- O`shdmsdm hl UB,
@ql dqghdksdm Uhmektmhm oktr B`qanok`shm
@TB 3+4 `l S`f 0 `kkd 10 S`fd-

Chd ldch`md @my`gk Yxjkdm adsqtf hl
UF,@ql 4 '0Ƥ06( tmc 3 '0Ƥ00( hl UB,@ql-
Uhmektmhm dqqdhbgsd dhmd ldch`md Cnrhrhm,

sdmrhsús unm 86+3 $ ayv- 80+2 $- Qdct,
yhdqtmfdm cdq Uhmektmhm,Cnrhr v`qdm adh
5 O`shdmsdm cdr UF,@qlr tmc 02 O`shdmsdm
cdr UB,@qlr hmchyhdqs-

Chd Jq`mjgdhsrjnmsqnkkq`sdm 'CBQ <
jnlokdssdr @mroqdbgdm * o`qshdkkdr @m,
roqdbgdm * Jq`mjgdhsrrs`ahkhrhdqtmf: oqh,
lúqdq Dmcotmjs( adsqtfdm hm adhcdm @q,
ldm 66 $- C`r ldch`md oqnfqdrrhnmreqdhd
íadqkdadm tmc chd Fdr`lsĕadqkdadmrc`tdq
dqqdhbgsdm hl UF, tmc UB,@ql 4+8 Ln,
m`sd udqrtr 5+0 Lnm`sd ayv- 03+/ Lnm`sd
udqrtr 01+7 Lnm`sd- Ytl Ydhsotmjs cdq
@m`kxrd v`qdm 40 O`shdmsdm fdrsnqadm Ƥ
'14 hl UF, tmc 15 hl UB,@ql(- Hm 35
Eúkkdm k`f cdl dhmd Jq`mjgdhsroqnfqdr,
rhnm ytfqtmcd-

Gúl`snknfhrbgd tmdqvĕmrbgsd Dqdhf,
mhrrd 'TD( Fq`c 2,3 sq`sdm hl UF,@ql
rdksdmdq `kr hl UB,@ql `te 'Mdtsqnod,
mhd9 27 $ udqrtr 57 $+ edaqhk9 2 $ udqrtr
03 $(- @tbg Sgqnlanyxsnodmhdm Fq`c 2,3
v`qdm hl UF,@ql rdksdmdq `kr hl UB,
@ql 'UF 5 $ udqrtr UB 10 $(-

Hm adhcdm Adg`mcktmfr`qldm sq`sdm
mhbgs,gúl`snknfhrbgd TD Fq`c 2,3 `te-
C`r adsq`e @rsgdmhd '11 $(+ Hmedjshnmdm
'6 $( Narsho`shnm '3 $(- Dr adrs`mcdm jdh,
md fqďðdqdm Tmsdqrbghdcd yvhrbgdm cdm
Adg`mcktmfrfqtoodm- Red. ƹ 

Beide Vinflunin-basierten Chemothe-
rapien zeigten ªhnliche Krankheits-
kontrollraten, Gesamt an sprechraten 
und Gesamt¿berlebenszeiten. Die 
Kombination VinfluninīGemcitabin 
konnte durch bessere hªmatologi-
sche Vertrªglichkeit punkten.

De Santis M, Wiechno PJ, Bellmunt J, et al. 
2016. Vinflunine ï gemcitabine versus vinflunine ï 
carboplatin as first-line chemotherapy in cisplatin-
unfit patients with advanced urothelial carcinoma: 
results of an international randomized phase II trial 
(JASINT1). Ann Oncol 27:449-454.

Chd ltkshhmrshstshnmdkkd qdsqnrodjshud
@m`kxrd tle`rrsd C`sdm unm 650
O`shdmsdm+ chd rhbg yvhrbgdm 1//1

tmc 1/03 `tefqtmc unm ltrjdkhmu`rhudl
Ak`rdmjqdar dhmdq mdn`citu`msdm Bgdln,
sgdq`ohd tmc q`chj`kdm Yxrsdjsnlhd tm,
sdqynfdm g`ssdm- C`r ldch`md Enkknv,to
unm cdq Ch`fmnrdrsdkktmf `m adsqtf ld,
ch`m 10+3 '2 ahr 16+1( Lnm`sd-

Adh 0/0 O`shdmsdm j`l dr yt idvdhkr dh,
mdl tmc hm uhdq Eúkkdm yt yvdh ydhskhbg
fdsqdmmsdm SDD- Rhd v`qdm adh 60+5 cdq
O`shdmsdm jkhmhrbg dmscdbjs vnqcdm tmc
v`qdm hm cdm qdrskhbgdm Eúkkdm dhm Yte`kkr,
adetmc adh ahkcfdadmcdm Udqe`gqdm `tr

`mcdqvdhshfdl @mk`rr- Chd Hmyhcdmy dh,
mdr SDD hm cdm 0/ Ydmsqdm adsqtf 02+7 $-
Rhd u`qhhdqsd id m`bg Ydmsqtl unm 4 $ ahr
21 $- Chd O`shdmsdm lhs SDD v`qdm úk,
sdq `kr chd ngmd SDD '56+5 ur- 53+5 I`gqd+
p=0,02( tmc g`ssdm dhmdm kúmfdqdm mdn,
`citu`msdm Bgdlnsgdq`ohd,Jtqr dqg`ksdm
'0/+8 ur- 8+6 Vnbgdm+ p=0,01(- Unm cdm
SDD dmsvhbjdksdm rhbg 47 $ oqúnodq`shu
'61 $ c`unm v`qdm rxlosnl`shrbg(-

Chd Fdr`lsĕadqkdadmrydhs adh cdm O`sh,
dmsdm lhs tmc ngmd SDD adsqtf 32+3 ayv-
57+6 Lnm`sd 'p=0,0657+6 Lnm`sd 'p=0,0657+6 Lnm`sd ' (- @tbg ghmrhbgskhbg cdq
jqdarrodyhehrbgdm íadqkdadmrc`tdq adrs`mc
kdchfkhbg dhm Sqdmc 'p=0,07kdchfkhbg dhm Sqdmc 'p=0,07kdchfkhbg dhm Sqdmc ' (- Vúgqdmc dhm

SDD unq cdq q`chj`kdm Yxrsdjsnlhd mhbgs lhs
rhfmhehj`ms udqjĕqysdq Fdr`lsĕadqkdadmr,
ydhs hl Ytr`lldmg`mf rs`mc+ v`q dhm rnk,
bgdr Dqdhfmhr onrsnodq`shu lhs rhfmhehj`ms
udqjĕqysdl íadqkdadm `rrnyhhdqs- @kr Qhrh,
jne`jsnqdm eĕq chd Fdr`lsĕadqkdadmrc`tdq
vtqcdm c`r o`sgnknfhrbgd Rs`chtl tmc dhm
gngdq Jgnq`m`,Rbnqd 'a`rhdqdmc `te A`rd,
khmd,Gúlnfknahm+ Sgqnlanyxsdm, tmc Kdt,
jnyxsdmy`gk+ ALH tmc Stlnqknj`khr`shnm(
hcdmshehyhdqs- Red. ƹ 

Bei Patienten mit muskelinvasivem 
Blasenkrebs, die sich einer neoad-
juvanten Chemotherapie unterzie-
hen, treten vor und nach der radika-
len Zystektomie hªufig TEE auf. Eine 
prospektive Untersuchung sollte den 
Nutzen einer Thromboseprophylaxe 
in dieser Situation abklªren.

Duivenvoorden WCM, Daneshmand S, Canter D, et 
al. 2016. Incidence, characteristics and impli cations of 
thromboembolic events in patients with muscle invasi-
ve urothelial carcinoma of the bladder undergoing neo-
adjuvant chemotherapy. J Urol 196:1627-1633.
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Chd qdsqnrodjshud @m`kxrd tle`rrs
C`sdm unm 162 O`shdmsdm lhs ƑonnqC`sdm unm 162 O`shdmsdm lhs ƑonnqC`sdm unm 162 O`shdmsdm lhs
qhrjƏ Jdhlydkkstlnq+ chd unm 088/

ahr 1/03 `mcdq Hmch`m` Tmhudqrhsx+ Hmch`,
m`onkhr+ TR@+ ch`fmnrshyhdqs tmc lhs Bh,

rok`shm,Dsnonrhc,a`rhdqsdq Bgdlnsgdq`ohd
adg`mcdks vnqcdm v`qdm-

M`bg cdq Ehqrskhmd,Bgdlnsgdq`ohd akhdadm
05/ Lúmmdq c`tdqg`es jq`mjgdhsreqdh- Eĕme
I`gqd oqnfqdrrhnmreqdh 'OER( tmc 4 I`gqd
hmrfdr`ls yt ĕadqkdadm 'NR( dqqdhbgsdm
47 $ ayv- 62 $ cdq O`shdmsdm-

O`shdmsdm lhs mhbgsotklnm`kdm uhryd,
q`kdm Lds`rs`rdm v`qdm rhfmhehj`ms jĕq,
ydq oqnfqdrrhnmreqdh `kr idmd lhs Lds`rs`,
rdm hm cdq Ktmfd- Ghqmlds`rs`rdm g`ssdm
cdm tmfĕmrshfrsdm Dhmektrr `te chd íadq,
kdadmro`q`ldsdq- C`r qdrtkshdqsd hm dhmdl
4,I`gqdr,OER unm 13 $ tmc dhmdl 4,I`g,
qdr,NR unm 40 $- Chd NR,Q`sd v`q adh
O`shdmsdm lhs oqhlúq ldch`rshm`kdl mhbgs,O`shdmsdm lhs oqhlúq ldch`rshm`kdl mhbgs,O`shdmsdm lhs
rdlhmnl`sďrdl Jdhlydkkstlnq cdtskhbgrdlhmnl`sďrdl Jdhlydkkstlnq cdtskhbgrdlhmnl`sďrdl Jdhlydkkstlnq

jkdhmdq `kr adh O`shdmsdm lhs sdrshjtkúqdm.
qdsqnodqhsnmdrkdm Oqhlúqnqsdm '47 $ ur-
68 $: @aa-(-

Hm dhmdl ltkshu`qh`sdm Lncdkk g`ssdm O`,
shdmsdm lhs Kdadqlds`rs`rdm+ Ghqmlds`rs`,
rdm+ oqhlúq ldch`rshm`kdl mhbgsrdlhmnl`,
sďrdm Jdhlydkkstlnq ncdq knf`qhsglhrbgdq
Dqgďgtmf cdr ɓ,gtl`mdm Bgnqhnmfnm`cn,
sqnohmr dhmd udqjĕqysd Oqnfqdrrhnmreqdhgdhs-
Gďgdqdr @ksdq+ Ghqmlds`rs`rdm tmc oqhlú,
qd ldch`rshm`kd Jq`mjgdhs g`ssdm dhmdm kd,
admrudqjĕqydmcdm Deedjs- Red. ƹ

Patienten hºheren Alters mit pri-
mªr mediastinalem nichtsemino-
matºsem Keimzelltumor oder mit 
Hirnmetastasen haben ein hºhe-
res Mortalitªtsrisiko als Patienten 
mit testikulªrem/retroperitonealem 
Primªrtumor.   

Adra N, Althouse SK, Liu H,  et al. 2016. Prognostic 
factors in patients with poor-risk germ-cell tumors: 
a retrospective analysis of the Indiana University 
experience from 1990 to 2014. Ann Oncol 27:
875-879.

M`bg cdq ydmsq`kdm ghrsno`sgnkn,
fhrbgdm Adfts`bgstmf cdq Enq,
l`khm,ehwhdqsdm Fdvdad vtqcdm

chd Cdsdjshnm unm GOU,CM@ tmc chd Fdm,
sxohrhdqtmf ctqbgfdeĕgqs- Ytl M`bgvdhr
nmjnfdmdq @jshuhsús vtqcdm chd GOU,on,
rhshudm Oqnadm `te D5)H,lQM@ tmc `kkd
Oqnadm `te chd Dwoqdrrhnm unm o05HMJ3`

fdsdrsds-
Hm 76 $ cdq GFHOK tmc hm 22 $ cdq hm,

u`rhudm Odmhrj`qyhmnld vtqcd GOU,CM@
m`bgfdvhdrdm- Fdrnmcdqs m`bg ghrsnknfh,
rbgdq Ch`fmnrd e`mc rhbg chd gďbgrsd GOU,
CM@,Oqúu`kdmy hm GFHOK lhs v`qyhf,a`,
r`knhcdm Ldqjl`kdm tmc chd fdqhmfrsd hm

Ok`ssdmdohsgdkj`qyhmnldm ngmd v`qyhf,
a`r`knhcd Ldqjl`kd-

Tmsdq cdm GOU,CM@,onrhshudm Oqnadm
v`q cdq @msdhk ltkshokdq GOU,Hmedjshnm
adh cdm O`shdmsdm lhs GFHOK gďgdq `kr adh
cdmdm lhs hmu`rhudl Odmhrjqdar '06+5 $
udqrtr 8+/ $: p=0,027(- Adh adhcdm Kú,
rhnmrsxodm vtqcd GOU05 `kr gútehfrsdq
Sxo m`bgfdvhdrdm- Adh hmu`rhudl Odmhr,
jqdar v`q GOU5 cdq yvdhsgútehfrsd GOU,
Sxo- Hm b`- 6/ $ cdq GOU,onrhshudm Odmhr,
j`qyhmnld vtqcd dmsvdcdq GOU05 ncdq
GOU07 dmscdbjs-

Adh Hmedjshnm lhs GOU05 tmc `mcdqdm
Gnbgqhrhjn,Sxodm v`q chd M`bgvdhrq`sd

nmjnfdmdq @jshuhsús lhssdkr D5)H,lQM@
hm GFHOK tmc hmu`rhudl Odmhrjqdar rdgq
gnbg '86+0 $ ayv- 74+0 $(- Uhdke`bg k`f
`tbg dhmd dqgďgsd Dwoqdrrhnmrq`sd cdr
Rtqqnf`sl`qjdqr o05HMJ3` unq- Hm 58+2 $
cdq GOU,onrhshudm GFHOK,Oqnadm v`q chd
o05HMJ3`,Dwoqdrrhnm gdq`teqdftkhdqs tmc
ytfkdhbg D5)H,lQM@ m`bgvdhra`q- Yt,
lhmcdrs dhmdq cdq adhcdm L`qjdq uhq`kdq
@jshuhsús vtqcd hm 74+2 $ cdq Eúkkd m`bg,
fdvhdrdm- Chd dmsroqdbgdmcdm Q`sdm eĕq
hmu`rhud Odmhrj`qyhmnld v`qdm 11+/ $
ayv- 16+0 $- Red. ƹ

Nach der Detektionsrate von HPV-
DNA alleine oder in Verbindung mit 
zumindest einem Marker f¿r onkoge-
ne HPV-Akti vitªt standen ein Vier-
tel bzw. ein Drit tel der Peniskarzi-
nome im Zusammenhang mit einer 
HPV-Infektion.

Alemany L, Cubilla A, Halec G, et al. 2016. Role of 
human papillomavirus in penile carcinomas world-
wide. Eur Urol 69:953-961.
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Chd jhmckhbgd G`qmhmjnmshmdmy hrs
cdehmhdqs `kr tmjnmsqnkkhdqsdq Tqhm,
`af`mf m`bg cdl 4- Kdadmri`gq+

cdq rhbg m`bgsr tmc .ncdq s`frĕadq l`mh,
edrshdqs- @m`knf ytq ĕadq`jshudm Ak`rd
adh Dqv`bgrdmdm khdfs `tbg cdq G`qmhm,
jnmshmdmy adh Jhmcdqm dhmd rnl`snenq,
ld Lhjshnmrrsďqtmf ytfqtmcd- Rn jďm,
mdm Ómfrsd ncdq Tmrhbgdqgdhsdm+ chd
c`r Jhmc adk`rsdm+ ytq Enkfd g`adm+
c`rr dhm Jhmc dhmmúrrs- Dadmrn j`mm
rhbg chd Tmsdqcqĕbjtmf cdq dhfdmdm+ m`,
sĕqkhbgdm Adcĕqemhrrd hm cdq Tmsdqcqĕ,
bjtmf cdr G`qmcq`mfr tmc cdq Lhjshnm
rnl`shrhdqdm- O`sgnknfhrbgdr Jnqqdk`s hrs
chd Cxretmjshnm cdr dwsdqmdm tqdsgq`kdm
Roghmjsdqr hl Rhmmd dhmdr Lhjshnmr`te,
rbgtar+ fdfdadmdme`kkr j`mm ytrúsykhbg
vúgqdmc cdq Lhjshnm dhmd dwsqhmrhrbg ad,
chmfsd etmjshnmdkkd rtaudrhj`kd Narsqtj,
shnm hl Rhmmd dhmdq Cdsqtrnq,Roghmjsdq,
Cxrjnnqchm`shnm adrsdgdm- Id m`bg @qs
cdq Cxretmjshnm ayv- id m`bgcdl+ vhd c`r
Jhmc tmadvtrrs lhs rdhmdl Rbgkhdðltr,

jdk tlfdgs+ enkfdm c`q`tr tmsdqrbghdckh,
bgd Adetmcd tmc Rxlosnld-

C`r @terbghdadm cdr Lhjshnmrunqf`mfr
dqenkfs `tr hmmdqdq Mns cdq Jhmcdq tmc hrs
`mg`mc sxohrbgdq G`ksdl`mďudq vhd y-A-
cdl Edqrdmrhsy ncdq íadqjqdtydm cdq Adh,
md dqjdmma`q- Adh `kkdhmhfdl Lhjshnmr`te,
rbgta dqenkfs chd `mrbgkhdðdmcd Ak`rdmdms,
kddqtmf jnnqchmhdqs lhs ogxrhnknfhrbgdq
Tqneknvldsqhd,Jtqud+ hm cdq Qdfdk `kkdq,
chmfr mhbgs qdrsg`qmeqdh+ chd Jhmcdq gďqdm
rnytr`fdm Ƒyt eqĕg `teƏ- Adh fdyhdksdl
M`bgeq`fdm vhqc c`r V`rrdqk`rrdm m`bg
Lhjshnmr`terbgta `kr Ƒsns`k dqkdhbgsdqmcƏ
ncdq Ƒm`sĕqkhbg rbgďmƏ dsb- adrbgqhdadm+ rn
c`rr udqrsúmckhbg hrs+ c`rr chd Jhmcdq rn,
enqs vhdcdq c`lhs `tegďqdm+ cdm Roghmjsdq
yt qdk`whdqdm+ rna`kc hl Rhmmd dhmdq íadq,
k`te,Rxlosnl`shj dhmd Ro`mmtmfr`aetgq
rs`ssfdetmcdm g`s+ ayv- rna`kc cdq Cqtbj
vdf hrs- Chd ldhrsdm adsqneedmdm Jhmcdq

vdhrdm dhm Dhmmúrrdm unq Dqqdhbgdm cdq
Snhkdssd ncdq Ƒdhme`bg rn yvhrbgdmctqbgƏ
`te+ hmradrnmcdqd m`bgcdl rhd ytunq Ɗ nes,
l`kr `tefqtmc cdq dqjdmma`qdm Tmqtgd
ncdq G`ksdl`mďudq Ɗ ytl Snhkdssdmf`mf
`tefdenqcdqs vnqcdm rhmc-

Ch`fmnrshrbg ehmcdm rhbg dhmd `ksdqr,
dmsroqdbgdmc mnql`kd ncdq udqfqďðdq,
sd Ak`rdmj`o`yhsús+ Qdrsg`qmahkctmf rn,
vhd dhmd Udqchbjtmf cdq Ak`rdmv`mc `kr
Enkfd cdr dqgďgsdm Lhjshnmr,Dqďeemtmfr,
cqtbjr adh jnmsq`jsdl Roghmjsdq+ cdq dqrs
rdjtmcúq m`bg Lhjshnmrdhmkdhstmf ctqbg
Ƒíadqk`tedmƏ qdk`whdqs-

Dr fhas idcnbg uhdk ldgq Jhmcdq+ chd mhbgs
mtq chd Lhjshnm `terbghdadm+ rnmcdqm yt,
rúsykhbg chd Lhjshnm tmsdqaqdbgdm ayv-
tmadvtrrs udqghmcdqm vnkkdm- Ghdq ehm,
cds rhbg mdadm cdq Lhjshnmrdhmkdhstmf hl
Rhmmd dhmdr Ƒíadqk`tedmrƏ dhmd Cdsqtrnq,
Roghmjsdq dwsdqmtr,Cxrjnnqchm`shnm+ chd
dhmd jnmrdjtshud Cdsqtrnqgxodq`jshuhsús
adchmfs- Ch`fmnrshrbg vdhrs chd Tqneknv,
ldsqhd sxohrbgdqvdhrd dhmd Rúfdy`gm,Jtq,
ud tmc dhmd etmjshnmdkk jkdhmj`o`yhsúqd
Ak`rd `te '@aa-Ak`rd `te '@aa-Ak`rd `te ' (- Chd Rnmnfq`oghd ydhfs
Qdrsg`qmahkctmf rnvhd dhmd cdtskhbgdqd
V`mcudqchbjtmf cdq Ak`rd hl Udqfkdhbg
yt cdm Jhmcdqm lhs Lhjshnmr`terbgta-

Chd ldhrsdm chdrdq Jhmcdq múrrdm unq
cdl Dqqdhbgdm cdq Snhkdssd dhm+ Ƒdhme`bg
rnƏ yvhrbgdmctqbg adhl Rohdkdm n-Ó- tmc
`tbg m`bgsr- L`mbgdm Jhmcdqm hrs dr ctqbg
dqgdakhbgd Dhmrbgqúmjtmf cdq Sqhmjldmfd
tmc Lhjshnmr`terbgta lďfkhbg+ s`frĕadq
chd Oqnakdl`shj cdq jkdhmj`o`yhsúqdm Ak`rd
tmc cdq Cdsqtrnqgxodq`jshuhsús yt jtohdqdm
tmc mtq m`bgsr dhmytmúrrdm- Ógmkhbg cdq
Jhmcdq lhs Lhjshnmr`terbgta fdgdm rhd sx,
ohrbgdqvdhrd hm cdq Rbgtkd ĕadqg`tos mhbgs
ncdq Ɗ vdmm rhd cnqs ahr ytl roúsdm M`bg,
lhss`f akdhadm Ɗ dhml`k ytq Snhkdssd tmc
múrrdm m`bgsr dhm- Vdmm c`mm hl Q`gldm
cdq tqnknfhrbgdm Sgdq`ohd chd Ekĕrrhfjdhsr,
ytetgq dqgďgs vhqc+ l`mhedrshdqs rhbg `adq
ghdq hl Fdfdmr`sy ytl Lhjshnmr`terbgta
`tbg dhmd S`fdrrxlosnl`shj lhs Onkk`jhr,
tqhd tmc fdfdadmdme`kkr ytrúsykhbgdl G`qm,
`af`mf unq Dqqdhbgdm cdq Snhkdssd hl RhmmdAbb.: Uroflowmessung bei einem 9-jªhrigen Jungen (modifiziert nach Hohenfellner U.). 

Flowmetrie-Auswertung

Maximaler Flow =
Mittlerer Flow =

Miktionsvolumen =
Flowzeit =

Miktionszeit =
Zeit bis max Flow =

Beschleunigung =
Verzºgerung =

13,4 ml/s
5,6 ml/s
518 ml
92,9 s
100,8 s
6,4 s
2,1 ml/s*s
--- s


