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1  Ein le i t un g  
 

1 . 1  F ra ge st e l lung  
 
D ie  a r t e r ie l le  H yp er t o n ie  mit  ih r e n  Fo lg ee r k r a nku nge n  g e hö r t  zu  de n  

r e le va nt e n Vo lk sk r a nk he it e n  in  d e r  B u nd e sr epu b l ik  De u t sc h la nd .  A l s  

un mit t e lba r e  Fo lg e  de r  H yp er t o n ie  k o mmt  e s  ne be n ve r sc h ie d e ne n  

a nde r e n Or ga ns c häd igu nge n häu f ig  z u  e ine r  H yp er t r o ph ie  de s  l ink e n  

Ve nt r ik e ls  mit  e ine r  s ig n i f ik a nt  hö her e n I nz id e nz  ve nt r iku lä r e r  

Ar r h yt hmie n  b is  h in  zu m p lö t z l ic he n  Her z t o d .  T her ape u t isc h  ha t  s ic h  

nac hwe is e n  la s se n,  da s s  mo d er ne  An t ih yper t e ns iva  zu r  Regr es s io n  

de r  l ink s ve nt r iku lä r e n H yp er t r o ph ie  fü h r e n kö nne n.  I n  d ie se m 

Zu sa mme nha ng  l ie ge n ve r s c h ie de ne  U nt e r suc hu ng e n vo r ,  in  de ne n  

unt e r  a nde r e m u nt e r  de r  Ko mb ina t io ns t he r ap ie  vo n ACE - He mme r n  

und  C a lc iu mka na lb lo ck er n 1 bzw.  T h ia z id d iu r e t ik a  o der  ACE -

He mmer n  u nd  Be t a b lo cke r n 2 e ine  Ab na hme  de r  l ink s ve nt r ik u lä r e n  

Mu ske lma s s e  be sc hr ie be n wur de .  O b d ie  au f  d ie s e  We is e  e r r e ic ht e  

Abna h me  de r  Mu ske lma s s e  j edo c h auc h zu  e ine r  

P r o gno se ver be s se r u ng  d e r  P a t ie nt e n  be züg l ic h  a r r hyt h mo g e ne r  

E r e ig n is s e  fü hr t  i s t  b is he r  nu r  k as u is t is c h  a n  k le ine n  Fa l lz a h le n  

unt e r suc ht  wo r de n.  So  unt e r su c ht e n  Me ss e r l i  e t  a l.  E nd e  de r  

ac ht z ig e r  J a hr e  23  Pa t ie nt e n mit  a r t e r ie l le r  H yp er t o n ie  u n d  

l i nks ve nt r iku lä r e r  H yp er t r o ph ie ,  vo n d e ne n 1 3  mit  

Ca lc iu ma nt a go n is t e n ( V er ap a mi l ,  D i lt i aze m u nd  I s r ad ip in )  u nd  z e h n  

mit  H ydr o c h lo r o t h iaz id  be ha nde l t  wur de n3 2 .  I n  be id e n  

Su bko l le k t ive n ka m es  zu  e ine r  B lu t d r u ck se nk u ng ,  d e r  

Mu ske lma s s e n inde x u nd  d ie  Ar r h yt hmie hä u f igke it ,  so wo h l  a t r ia l  a l s  

auc h  ve nt r iku lä r ,  na hme n  jedo c h  nu r  in  d e r  

Ca lc iu ma nt a go n is t e ngr up pe  s ig n i f ik a nt  a b.  D ie  E r ge bn is se  be züg l ic h  

de r  ve nt r iku lä r e n E xt r a s ys t o l ie  s ind  in  Abb i ldu ng  1  da r g e s t e l l t .  
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Calcium-
Antagonisten Diuretika 

 

  Vorher             Nachher 
 

     Vorher              Nachher 
 

V
E

S/
h 

p < 0,001 

Abbi ldung  1  

 

 

 

 

We it e r e  U nt e r su c hu nge n ze ig t e n  e in e n po s it ive n  E ffe k t  au f  d ie  

l i nks ve nt r iku lä r e  H yper t r o ph ie  be i  a nde r e n M ed ik a me nt e ngr upp e n1 , 2 .  

U nt e r  o be n  ge na nnt e n  Ge s ic ht spu nk t e n so l l  i n  d e r  vo r l ie ge nde n  

U nt e r suc hu ng  d e r  Zu s a mme nha ng  zw is c he n e ine r  g e ne r e l le n  

pha r ma ko lo g is c he n  H yper t r o ph ie r eg r e ss io n u nd  e ine r  ko nse ku t ive n  

Abna h me d er  e r hö ht e n Ar r hyt hmie pr ä va le nz  u nt e r su c ht  wer de n.  

 

P r ä va l e n z  ve n t r i k u l ä r e r  E x t r a s ys t o l e n  v or  u n d  n a ch  a n t i h yp e r t e n s i ve r  T h e r a p i e  m i t  
C a - A n t a g on i s t e n  bz w.  D i u r e t i k a  ( n a c h  M e s s e r l i  e t  a l . ) 3 2  
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1 . 2  Ep ide mi o log i e  de r H ype rt on ie  
 

D ie  a r t e r ie l le  H yper t o n ie  is t  e ine  mu lt i fak t o r ie l le  E r k r a nku ng  mit  

ge ne t is c he n  u nd  n ic ht  ge ne t isc he n Ur sa c he n.  E s  is t  z war  e in e  

fa mi l iä r e  Häu fu ng  zu  beo ba c ht e n,  e in  e inde u t ig  mo no ge ne t isc he r  

E r bg a ng  is t  jedo c h in  d e n we n ig s t e n Fä l le n  zu  e r ke nne n.  D ie  

P r ä va le nz   d e r  a r t e r ie l le n  H yp er t o n ie  ( s ys t o l is c her  RR  ≥  14 0  mmH g  

und /o der  d ia s t o l is c he r  RR  ≥  90  mmHg) 3 l ie g t  in  De u t sc h la nd  be i  

c ir ca  1 5% 4 und  zä h lt  da mit  s i c he r  z u  de n bed eu t e nde n  

Vo lk sk r a nk he it e n,  wo be i  be i  e t wa  2 /3  de r  Pa t ie nt e n d ie  H yper t o n ie  

beka nnt  u nd  d ie  D u nk e lz i f fe r  be i  ca .  1 /3  a nzu se t ze n  is t .  M a n  

unt e r sc he id e t  d r e i  ve r sc h ie de ne  Ho c hdr uck fo r me n ,  je  na c h d e m o b  

je we i ls  nu r  de r  s ys t o l is c he ,  d ia s t o l is c he  B lu t d r uc k  o de r  a be r  be id e  

e r hö ht  s ind ,  z us ä t z l ic h d i f fe r e nz ie r t  ma n ve r sc h ied e ne  S c hw er egr ad e  

de r  H yp er t o n ie :  

Tabe l l e  1  

Ho chdr uck fo r me n 

iso l ie r t e  s ys t o l is c he  H yper t o n ie  

iso l ie r t e  d ia s t o l is c he  H yp er t o n ie  

ko mbin ie r t e  s ys t o l is c h - d ia s t o l is c he  H yper t o n ie  

 

Tabe l l e  2  

 s ys t o l is c her  R R 

in  mmH g 

d ia s t o l is c her  R R 

in  mmH g 

Gr e nz wer t - H yper t o n ie  140- 149  90- 94  

le ic ht e  H yp er t o n ie  140- 159  90- 99  

mäß ig e  H yp er t o n ie  160- 179  100- 109  

sc hwer e  H yp er t o n ie  >180  >110  

    na ch  W HO 3  

 

Be i  jü nger e n H yper t o n ik e r n ü ber w ie g t  d ie  ko mb in ie r t e  s ys t o l is c h-

d ia s t o l is c he  H yp er t o n ie ,  wä hr e nd  be i  ä lt e r e n P a t ie nt e n ( >  60  Ja hr e )  

d ie  iso l ie r t e  s ys t o l is c he  H yp er t o n ie  p r ä va l ie r t .  D ie  Fo lge n  de r  
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a r t e r ie l le n H yp er t o n ie  ma n i fe s t ie r e n s ic h ze r e br a l ,  r e na l ,  so w ie  a m 

pe r ip he r - a r t e r ie l le n  G e fäß s ys t e m u n d  fü hr e n  nac h  de m „G lo ba l  

Bur de n o f D is e as e “ z u r  in s ge sa mt  d r i t t hä u f ig s t en fa s s bar e n  

T o desu r s ac he  na c h U nt e r e r nä hr u ng  u nd  Rauc he n 5.   

D ie  e inz e lne n Or g a nma n i fe s t a t io ne n s ind  im Ü ber b l ic k  in  T a be l le  3  

da r ge s t e l lt :  

 

T abe l le  3  

Auge nh int e r g r u nd  

-  Fu ndu s  H yp er t o n icu s  I - I V  

Ge h ir n 

-  H yper t e ns ive  B lu t u ng  

-  H yper t e ns ive  E ncep ha lo pa t h ie  

-  T r ans ie nt e  is c hä mis c he  At t acke n 

B lu t ge fä s se   

-  At he r o sk le r o se  

N ie r e n  

-  Abna h me  d er  N ie r e ndur c hb lu t u ng  

-  Abna h me d er  g lo mer u lä r e n 

F i lt r a t io nsr a t e  

-  N ie r e n ins u f f iz ie nz  

Her z  

-  H yper t r o ph ie  

-  S ys t o l is c he  P u mp fu nk t io ns s t ö r ung  

-  D ia s t o l is c he  Pu mp fu nk t io nss t ö r ung  

-  D i la t a t io n 

-  KH K 
           n a c h  S t r a u e r 4  

 

Be so nd er s  he r au s zu s t e l le n  s ind  d ie  ka r d ia le n Fo lge er k r a nku nge n,  z u  

de ne n  e s  be i c i r c a  75%  a l le r  P a t ie n t en mit  H yper t o n ie  im S inne  

vas ku lä r e r  Ver ä nd er u ng e n o der  ada p t a t ive r  L ink s her z h yp er t r o ph ie  

ko mmt 6.  Nebe n de m e r hö ht e n KH K- R is iko  u nd  de r  H yper t r o ph ie  d e s  

l i nke n Ve nt r ike ls  ko mmt  e s  s eku nd är  zu r  D i la t a t io n d es  l i nke n  
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Ve nt r ik e ls  u nd  im E nds t ad iu m s c h l ie ß l ic h zu r  Her z ins u f f iz ie nz .  So  

ha t t en 75%  de r  Pa t ie nt e n d ie  im Ra hme n  de r  Fr a ming ha m- S t ud ie  

he r z ins u f f iz ie nt  wur de n in it ia l  e ine  a r t e r ie l le  H yp er t o n ie 7.  D ie  

I nz ide nz  vo n s upr a -  u nd /o de r  ve nt r iku lä r e n  Ar r hyt h mie n  l ie g t  be i  

Pa t ie nt e n mit  a r t e r ie l le r  H yp er t o n ie  be i  e t wa  96%  u nd  is t  da mit  e t w a  

ze hn ma l  so  ho c h w ie  be i  ve r g le ic hba r e n no r mo t ens ive n P a t ie nt e n 8.  

E ine  e ind eu t ige  B ez ie hu ng  zw is c he n d e r  Hö he  de r  a r t e r ie l le n  

H yper t o n ie  so w ie  de r  S t e r be r a t e 9 bzw .  de m r e la t ive n R is iko  e ine s  

a r r h yt hmo ge ne n T o des 10 i s t  beka nnt  u nd  na c hg ew ie s e n.  B is  z u  e ine m 

B lu t d r uck  vo n 125 mmH g s ys t o l is c h  be t r äg t  das  r e la t ive  R is iko  1 ,  

e r hö ht  s ic h  b is  155 mmH g s ys t o l is c h  a u f 2 , 3  u nd  we is t  s e in  Ma x imu m 

mit  3 , 2  je ns e it s  vo n 155  mmH g s ys t o l i sc h au f 1 0 .  D ie  p r inz ip ie l l  gu t e  

T her ap ie r ba r k e it  d e r  a r t e r ie l le n  H yp er t o n ie  u nd  d ie  dad ur c h  

mö g l ic he  P r o p hy la xe  d e r  Seku ndär ko mp l ika t io ne n u nt e r s t r e ic he n d ie  

k l in is c he  B edeu t u ng  d e r  Fr ü he r k e nnu ng  und  T her a p ie  im Al l t ag .  

 
1 . 3  Ep ide mi o log i e  de r l in ksv ent ri ku lä ren  Hyp e rt roph ie  
 

Ma n  u nt e r s c he ide t  zw e i  ve r sc h ie d e n  Ar t en  de r  l ink s ve nt r ik u lä r e n  

H yper t r o ph ie :  ko nz e nt r isc he  H yp e r t ro ph ie  u nd  e xze nt r is c he  

H yper t r o ph ie  ( D i la t a t io n) .  D ie  ko nze nt r is c he  H yp er t r o ph ie  fü hr t  z u  

e ine r  g le ic h mäß ige n Zu na hme  d er  Wa ndd ic ke  im l ink e n V e nt r ik e l ,  

wo be i  r e la t iv  daz u  g es e he n  d as  Vo lu me n  d es  Ve nt r ik e ls  a bn immt .  

D ie  se lt e ne r e  e xze nt r is c he  H yp er t r o ph ie  e nt w ick e lt  s ic h  o ft  e r s t  nac h  

lä ng e r e r  Dr u ck be la s t ung  u nd  is t  geke nnz e ic hne t  du r c h e in e  

as ymmet r is c he  V er d ic ku ng  d e r  Ve n t r ik e lw a nd  be i  g le ic hze it ig e r  

D i la t a t io n  de s  Ve nt r ike ls .  A ls  Ur s ac he  e ine r  l ink s ve nt r iku lä r e n  

H yper t r o ph ie  ko mme n ver sc h ied e ne  M ec ha n is me n in  Be t r ac ht ,  wo be i  

Vo lu me nbe la s t ung  u nd  Dr uck be la s t u ng  a ls  häu f ig s t e  Fak t o r en zu  

ne nne n s ind ,  u nd  d ie  a r t e r ie l le  H yp er t o n ie  a ls  qua nt it a t iv  w ic ht ig s t e  

E nt it ä t  fü r  le t z t e r e  g i lt .  I n  e c ho kar d io g r ap h is c he n S t ud ie n is t  ge ze ig t  

wo r den,  d as s  d ie  P r ä va le nz  de r  l i nk s ve nt r ik u lä r e n H yp er t r o ph ie  be i  

Pa t ie nt e n mit  m i ld e r  H yp er t o n ie  be i  20% 11 und  be i  Pa t ie nt e n mit  

sc hwer e r  H yper t o n ie  be i  b is  zu  5 0% 12 l i eg t .  
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D ie  l ink s ve nt r iku lä r e  H yp er t r o ph ie  be i  a r t e r ie l le r  H yp er t o n ie  wur d e  

zu nä c hs t  nu r  a ls  ko mpe nsa t o r isc her  P r o zes s  ge wer t e t ,  de r  d ie  

no r ma le  myo k ar d ia le  Wa nd sp a nnu ng  in it ia l  no c h au fr ec ht  e r hä lt 13 und  

d ie  P u mp fu nk t io n  d es  M yo k ar ds  be i  e r hö ht e n Ve nt r ike ld r üc ke n  

s ic her s t e l l t .  M it t le r we i le  is t  d ie  l i nk s ve nt r iku lä r e  H yp er t r o ph ie  

je do c h a ls  e ig e ns t ä nd ig e r  pa t ho lo g is c her  Vo r ga ng  id e nt i f iz ie r t  

wo r den,  d e r  zu  d ia s t o l is c her  D ys fu nk t io n,  E ins c hr ä nk u ng  d e r  

Ko r o nar r es e r ve  so w ie  ve r me hr t e r  Ar r hyt hmie ne ig u ng  fü hr e n ka nn 1 4 .  

A ls  Fo lge  de r  a r t e r ie l le n H yp er to n ie  ko mmt  e s  zu  e ine r  

Mu ske lma s s e nzu na hme d es  H er z e ns  mit  E nt w ick lu ng  e ine r  

ko nz e nt r isc he n  l ink s ve nt r ik u lä r e n  H yp er t r o ph ie  u nd  e ine r  

in t e r s t it ie l le n F ib r o se  mit  Ko l la g e nver me hr u ng  so w ie  z u  e ine r  

Med ia hyp er t r o ph ie  de r  ko r o nar e n  W ide r s t ands ge fäß e .  Au f  d e m Bo de n  

de r  so  e nt s t ehe nd e n ko r o nar e n M ikr o ang io pa t h ie  ko mmt  e s  du r c h  

s t r uk t u r e l le  u nd  fu nk t io ne l le  Anpa s su ng s vo r gä nge  d e s  Her z mu sk e l s  

f r ü hze it ig  zu  e ine r  d ia s t o l is c he n R e la xa t io ns s t ö r ung 1 5 , 16.  D ie  au s  de r  

M ikr o a ng io pa t h ie  r e su lt ie r e nde  E ins c hr ä nku ng  de r  Ko r o nar r e s e r ve  

w ir d  du r c h e ine  e ndo t he l ia le  D ys fu nk t io n no c h ve r s t ä r k t .  

Vaso d i la t ie r e nd e  E ndo t he l fa k t o r en w ie  zu m B e is p ie l  NO ( S t icko x id )  

wer de n  ve r minder t  ge b i ld e t ,  wä hr e nd  vaso ko ns t r ik t o r isc he  Fak t o r e n  

w ie  Ang io t e ns in  I I  u nd  E ndo t he l in  ü be r w ieg e n5 .   

Ne be n  M yo k ar d is c hä mie n  k a nn  e s  im Ver la u f  d e r  hyp er t e ns ive n  

Her z e r k r a nku ng  au c h zu  e ine r  ve r me hr t en Ar r h yt hmo ge n it ä t  ko mme n .  

E ine  e r hö ht e  Ar r hyt hmie ne igu ng  ka nn p r inz ip ie l l  au f  d r e i  

ve r s c h ie de ne n e lek t r o phys io lo g is c he n  Me c ha n is me n 6  be r u he n wo be i  

mo d i f iz ie r e nde  Fak t o r en  w ie  zu m B es p ie l  I s c hä mie ,  

E le k t r o lyt ve r sc h ie bu nge n o der  Ka t ec ho la mine  a ls  fu nk t io ne l le  

E in f lu s sg r ö ß en w ic ht ig  s ind :  

 

-  Abno rme Aut o mat i e :  E ine  V er ä nd er u ng  t r ans me mbr a nö se r  

I o ne ns t r ö me  fü hr t  z u  e in e r  Abna hme  de s  

Ru he me mbr a npo t ent ia ls  a u f  Wer t e  u m e t wa  - 50 mV u nd  d a r au s  

r esu l t ie r e nde r  I na k t iv ie r u ng  de s  sc hne l le n  

Na t r iu mio ne ne ins t r o ms.  D ie  Depo la r isa t io n w ir d  a ns t e l l e  
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des s e n dur c h la ng sa me  Ca lc iu m Ka nä le  ge t r igge r t ,  wo dur c h i n  

je de m M yo kar dg e b ie t  Ar e a le  mit  Sc hr it t ma c her fu nk t io n  

e nt s t ehe n kö nne n.  

-  Get rig ge rt e  A kt iv i t ä t :  E s  be s t e ht  ke ine  Mö g l ic hke it  d e r  

spo nt a ne n D epo la r is a t io n,  so da s s  j edwe de  Ar r h yt hmie  a n  

vo r au sge ga nge ne  Depo la r is a t io ne n ge k o ppe lt  i s t .  I m Ansc h lu s s  

a n e ine  D epo la r is a t io n ko mmt  e s  zu  f r ü hze it ige n o der  sp ä t e n  

Nac hdepo la r is a t io ne n,  d ie  be i  ge nü ge nd  g r o ß er  Amp l it u de  

ih r e r s e it s  w ied er  e inz e lne  o der  Se r ie n  vo n E r r eg u nge n  a us lö s e n  

kö nne n.  

-  Reent ry:  E lek t r isc he  I nho mo g e n it ä t en o der  a na t o mis c he  

H inder n is s e  im M yo kar d  fü hr e n zu  e in e r  fe h le nde n E r r e g bar k e i t  

und  bed inge n  e ine  U mle i t u ng  d e r  E r r egu ng .  We nn d ie  du r c h  

das  H ind er n is  vo r ge ge be ne  U mlau fba hn g r ö ß er  a ls  d ie  L ä ng e  

de r  u mlau fe nd e n E r r egu ng  is t ,  ka nn e s  zu  e ine r  Wie der e r r egu ng  

de r  p r o x ima le n M yo kar d a nt e i le  ko mme n ,  wo dur c h s ic h d ie  

T ac hyk ar d ie  se lbs t  t r igg er t  und  u nt e r hä lt .  I s t  d ie  U mlau fz e i t  

u m d a s  H ind er n is  zu  k le in ,  so  läu ft  d i e  E r r egu ng  in  i hr  e ig e ne s  

Re fr a k t ä r ge b ie t  u nd  e r l is c ht .  

 

D ie  a bno r me  Aut o mat ie  is t  hau p t sä c h l ic h  be i de r  d i la t a t ive n  

Kar d io myo p a t h ie  a ls  Ur sa c he  fü r  Ar r hyt hmie n  zu  ne nne n,  M akr o -

Ree nt r y- T a c hyk ar d ie n s ind  me is t  po s t in fa r z ie l l  o der  be i  a dd it i ve n  

Le i t u ng s ba hne n z u  beo ba c ht e n,  wä hr e nd  d ie  g e t r igg er t e  Ak t iv i t ä t  

auß er  be i E le k t r o lyt ve r sc h ie bu ng e n u nd  p ha r ma ko lo g is c h- t o x is c he n  

Ne be nw ir k u ng e n vo r  a l le m be i  de r  l i nk s ve nt r iku lä r e n H yp er t r o ph ie  

zu  beo bac ht e n is t .  

 
1 . 4  K lin i s che  R e le van z d e r Se kund ä rko mp l i kat ion en  
 

D ie  a r t e r ie l le  H yp er t o n ie  mit  ih r e n  fü r  d e n P a t ie nt e n  z u me is t  

ge r ing e n S ympt o me n u nd  de m d ar au s  r es u lt ie r e nd  ge r inge n  

Le id e nsd r u ck  is t  e ine  we it  ve r br e it e t e  E r k r ank u ng ,  wo be i  vo r  a l le m 

d ie  be r e it s  i n  T a be l le  3  da r g es t e l lt e n  mö g l ic he n Fo lg ee r k r a nku nge n  
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fü r  de n t äg l ic he n  Kl in ik -  bz w.  P r a x is b e t r ie b in  P r o p hy la xe ,  D ia g no s e  

und  T her ap ie  vo n  B ede u t ung  s ind ,  da  s ie  o ft  fü r  d e n P a t ie nt e n e in e  

we it aus  hö her e  T r a gwe it e  be s it z e n u n d  e ins c hne id e nder  s ind  a ls  d ie  

a r t e r ie l le  H yp er t o n ie  se lbs t .   

 
2  Pat i e n ten ko l l e kt iv  
 

I m R a hme n d ie se r  p r o sp ek t ive n S t ud ie  u nt e r suc ht e n w ir  ko nseku t iv  

59  Pa t ie nt e n mit  se it  me hr  a ls  fü n f  Ja hr e n be s t e he nder  a r t e r ie l le r  

H yper t o n ie ,  d e r  Fo l lo w- up  be t r ug  im M it t e l  61 , 5  ±  27 , 1  Mo na t e .  Be i  

sä mt l ic he n P a t ie nt e n wur d e n im Ra h me n  d er  u nt e r  a nder e m au c h  

in va s ive n  D ia g no s t ik  ko r o nar e  Makr o a ng io pa t h ie n,  V it ie n ,  

Kar d io myo p a t h ie n  o der  M yo kar d it id e n  au sg es c h lo s se n,  so  d as s  im  

Zu sa mme nha ng  mit  e ine r  pek t a ng in ö se n S ympt o mat ik  be i a l le n  

Pa t ie nt e n  e ine  ko r o nar e  M ik r o a ng io pa t h ie  be i  vo r l ieg e nd e m 

Ho chdr uck her z  a nzu ne hme n  war .  Vo n de n 59  u nt e r su c ht e n Pa t ie nt e n  

war e n  38  ( 64 , 4% )  mä nn l ic h  u nd  21  ( 35 , 6% )  we ib l ic h .  D as  mit t le r e  

Al t e r  be t r ug  zu  S t ud ie nbeg in n  58 , 1  ±  6  J a hr e ,  wo be i  d e r  jü ngs t e  

Pa t ie nt  41  Ja h r e  u nd  d e r  ä lt e s t e  Pa t ie nt  7 0  J a hr e  a lt  war e n.  D ie  

mit t le r e n  B lu t d r uck wer t e  maß e n  1 55 , 9  ±  24 , 8  mmHg  s ys t o l is c h  u nd  

91 , 5  ±  15 , 6  mmHg d ia s t o l is c h,  w as  nac h de n ak t ue l le n R ic ht l in ie n  

de r  WH O e ine r  le ic ht e n a r t e r ie l le n  H yper t o n ie  e nt sp r ic ht 3 .  B e i  2 5  

( 42 , 4% )  de r  P a t ie nt e n  lag  e ine  iso l ie r t e  s ys t o l is c he ,  be i  d r e i  ( 5 , 1% )  

de r  Pa t ie nt e n e ine  iso l ie r t  d ia s t o l is c he  und  be i  in s g es a mt  31  ( 5 2 , 5% )  

de r  Pa t ie nt e n e ine  ko mbin ie r t  s ys t o l is c h- d ia s t o l is c he  H yp er t o n ie  vo r .  

I n  de r  T her ap ie  wur de n je w e i ls  β - B lo cker ,  ACE - H e mmer ,  D iu r e t ik a  

o der  Ca- Ant ago n is t e n e inz e ln  u nd  in  be l ie b ige r ,  ma x ima l  d r e i fa c her  

Ko mb ina t io n e ing es e t z t .  Anfa ng s  wur d e n neu n ( 15 , 3% )  de r  Pa t ie nt e n  

mit  e ine r  d r e i fa c h,  20  ( 33 , 9% )  mit  e ine r  z we i fa c h u nd  27  ( 45 , 8% )  

mit  e ine r  e in fa c h  a nt ih yp er t ens ive n  T her ap ie  be ha nd e lt .  Dr e i  ( 5 , 1% )  

de r  Pa t ie nt e n  war e n in it ia l  o hne  e ine  a nt ihyp er t e ns ive  T her ap ie .  De r  

du r c hsc hn it t l ic he  e c ho kar d io g r ap h is c h  be s t immt e  

Mu ske lma s s e n inde x  be t r ug  1 50  ±  49 , 5  g / m2  Kö r per o ber f lä c he  ( No r m 

<  134g / m2 ) .  24  Pa t ie nt e n ha t t en zu  B eg inn  de r  S t ud ie  e in e  
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ec ho kar d io gr ap h is c h  na c hg ew ie s e ne  l ink s ve nt r iku lä r e  H yper t r o ph ie .  

Be i  e l f  de r  P a t ie nt e n e r ga b  s ic h  im E KG e in  So ko lo w- L yo n I nde x  

>3 , 5  mV,  a ls  e le k t r o kar d io g r ap h is c h er  H inw e is  au f  da s  Vo r l ieg e n  

e ine r  l ink s ve nt r iku lä r e n H yp er t r o ph ie .  Der  du r c hs c hn i t t l ic h e  

So ko lo w- L yo n I nde x a l le r  U nt e r s uc ht e n be t r ug  zu  Beg inn  2 , 9  ±  1  

mV.  Be i  v ie r  ( 7 , 1% )  de r  P a t ie nt e n l age n i n  de r  Vo r ge sc h ic ht e  e in  

o de r  me hr e r e  do ku me nt ie r t e  ve nt r iku lä r e  T ac hya r r hyt h mie n im S inn e  

vo n nsVT  ( n ic ht  a nha lt e nde  ve nt r iku l ä r e  T a c hyk ar d ie  =  Sa lve n  mit  

e ine r  H F > 100 / min  ü be r  > 6  Sc h lä ge  in  <30  Sek u nde n) ,  s VT  

( a nha l t e nd e  T a c hyk ar d ie n  =  S a lve n  mi t  e ine r  H F  >1 00 / min  ü ber  >3 0  

Seku nd e n) ,  Ka mme r f la t t e rn o der  Ka mmer f l imme r n vo r .  D ie  mit t le r e  

QT - D isp er s io n be t r ug  zu  Beg inn  de r  U nt e r s uc hu ng sr e ihe  55 ms  ( No r m 

<  40 ms ) ,  33  ( 56% )  d e r  P a t ie nt e n  ha t t en  e ine  p a t ho lo g is c h  ve r lä ng er t e  

QT - D isp er s io n,  be i  2 6  ( 44% )  P a t ie nt e n war  d ie  QT - D is per s io n          

<  40 ms .  E in  Ü ber b l ic k  ü be r  da s  P a t ie nt e nko l le k t iv  is t  in  T a be l le  4  

gege be n:  
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Tabe l l e  4  

Alt e r  ( in  J a hr e n )  58 , 1  ±  6  

Fo l lo w up  Dau er  ( in  Mo na t e n)  61 , 5  ±  27 , 1  

Ges c h le c ht  

-  mä nn l ic h  ( n =)  

-  we ib l ic h  ( n = )  

 

38  

21  

B lu t d r uck  ( in  mmH g)   

-  s ys t o l is c h  

-  d ia s t o l is c h  

 

155 , 9  ±  24 , 8  

91 , 5  ±  15 , 6  

Ant ih yp er t e ns ive  T her ap ie  

-  e in fa c h 

-  zwe i fa c h Ko mb ina t io n  

-  d r e i fac h Ko mb ina t io n 

 

17 , 2  %  

32 , 8  %  

44 , 8  %  

MMI  ( in  g / m2 )  150  ±  49 , 5  

LVH ( ec ho kar d io g r a p h is c h)  

-  po s it iv  

-  nega t iv  

 

N  =  24  

N =  25  

SLI  ( in  mV)  2 , 9  ±  1  

QT  D isp e r s io n ( in  ms ec )  55  ±  2  
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3  M et hod ik 
 

3 . 1  EK G 
 

I m R a hme n der  U nt e r su c hu ng  wur d e n E lek t r o kar d io g r a mme a l le r  

Pa t ie nt e n au sg ewer t e t .  E s  lag e n d ie  S t a ndar d a b le it u nge n  na c h  

E int ho ve n,  d ie  u n ipo la r e n E xt r e mit ä t e na b le it u nge n nac h Go ld ber ger ,  

so w ie  d ie  u n ipo la r e n Br u s t wa nd a b le i t unge n nac h W i lso n vo r .  D ie  

Au fze ic hnu ng  e r fo lg t e  be i  e ine r  Pap ie r ges c hw ind ig ke it  vo n 50 mm/ s .   

E ine  l ink s ve nt r iku lä r e  H yp er t r o ph ie  wur de  a ng e no mme n ,  w e nn de r  

So ko lo w- L yo n I nde x ( S LI )  me hr  a ls  3 , 5  mV be t r ug .  Der  So ko lo w-

L yo n I nde x be r e c hne t  s ic h au s  d e n u n ipo la r e n Br u s t wa nd a b le it u nge n  

nac h W i lso n,  ind e m ma n d e n g r ö ß t en Aus sc h la g  de r  S - Z ack e  in  V 1 / 2  

und  de n d e r  R- Za cke  in  V 5 / 6  ad d ie r t .  Des  We it e r e n wur d e n  

Ka mmer e nd t e i lve r ä nde r u nge n  be ur t e i lt .  S ig n i f ik a nt e  ST - S t r ecke n  

Se nku nge n ( > 0 , 1  mV)  u nd  T - Nega t iv ie r unge n in  de n Ab le it u ng e n V 4 -

V 6  ga lt e n a ls  H inw e is  fü r  da s  Vo r l ie ge n e ine r  sek u ndär e n I s c hä mie 1 9 .  

 
3 . 2  QT/Q Tc-Di sp e rs ion  
 

Be i  d e n a bge le it e t en 12- Ka na l- S t and ar d - E lek t r o ka r d io gr a mme n  

wur de n d ie  QT - Z e it e n vo m B eg inn  d e s  QRS- Ko mp le xes  b is  zu m E nde  

de r  T - We l le  in  a l le n Ab le it u ng e n aus ge me s se n.  D ie  QT - D is p er s io n  

d ie nt  zu r  a r r hyt hmo g e ne n R is iko s t r a t i f iz ie r u ng  u nd  in  d ie s e m S inne  

a ls  H inw e is  fü r  int r a ve nt r iku lä r e  Re po la r is a t io nss t ö r ung e n.  S ie  is t  

e ind eu t ig  mit  de m H yper t r o ph ieau s maß  so w ie  spo nt a ne n  

hyp er t r o ph ie bed i ng t e n Ar r hyt h mie n k o r r e l ie r t 2 1  und   e r r e c hne t  s ic h  

aus  de r  D i f fe r e nz  zw is c he n d e r  lä ng s t e n u nd  de r  kü r z es t e n QT - Z e it .  

E ine  pa t ho lo g is c he  QT - D is pe r s io n w ir d  a ng e no mme n,  w e nn d i e  

D if fe r e nz  40 ms  ü ber s c hr e it e t .  D ie  ko r r ig ie r t e  QT - Z e it  ( QT c)  

e r r ec hne t  s ic h  ge mäß  de r  Fo r me l  vo n  Baz e t t 2 2  und  be r ü ck s ic ht ig t  d i e  

Abhä ng igk e it  d e r  QT - Ze it  vo n d e r  Her z fr equ e nz :  
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QT c  =  QT  /  ( RR)  

 

(QT = QT -I nt er va l l in  msec,  RR = Z yk lus länge in  msec)  

 
3 . 3  Lang ze i t - EK G 
 

I m Ra h me n der  d iag no s t is c he n M aß na h me n  wur d e n e be nfa l ls   

La ngz e it - E KG ´s  au fg ez e ic hne t .  D ie  Unt e r suc hu ng  d ie nt e  de r  

E r ke nnu ng  vo n Her z r hyt h mu ss t ö r ung e n u nd  da mit  a uc h d e r  

I de nt i f iz ie r u ng  vo n R is iko pa t ie nt e n in  Be zug  au f  de n  p lö t z l ic he n  

Her z t o d  u nd  w ur de  mit  e ine m ko mbin ie r t e n Au fna h me-

/ Aus wer t es ys t e m ( S her p a  o der  T r acke r )  de r  F ir ma  R e yno ld s ,  I r v ine ,  

Ka l i fo r n ie n / US A dur c hge fü hr t .  Au sge wer t e t  wur de n d ie  Anz a h l  de r  

ve nt r ik u lä r e n E xt r as ys t o le n,  Co up le t s  ( zw e i  au fe ina nder  fo lg e nde  

ve nt r ik u lä r e  E xt r as ys t o le n) ,  Sa lve n  ( d r e i  b is  s ec h s  

au fe ina nd er fo lg e nd e  ve nt r iku lä r e  E xt r as ys t o le n) ,  n ic ht  a nha lt e nd e  

ve nt r ik u lä r e  T ac hyk ar d ie n  ( me hr  a l s  se c hs  au fe ina nder fo lg e nd e  

ve nt r ik u lä r e  E xt r a s ys t o le n  mit  e ine r  Fr e que nz  >  100 / min  k ü r z e r  a l s  

30s  a nha l t e nd) ,  a nha lt e nd e  ve nt r iku lä r e  T ac hyk ar d ie n  ( lä nge r  a ls  30 s  

a nha lt e nd) ,  sup r a ve nt r iku lä r e  E xt r as ys t o le n,  s up r a ve nt r iku lä r e  

Sa lve n,  Vo r ho ff la t t e rn/ - f l imme r n,  so w ie  d ie  ma x ima le  Anz a h l  de r  

ve nt r ik u lä r e n E xt r a s ys t o le n p r o  S t unde .  

Zu  d e n r e le va nt e n Ar r h yt hmie n  g e hö r t en in  An le hnu ng  a n  d ie  in  

T abe l le  5  da r g es t e l lt e  L O WN/ WO L F- Kla s s i f ik a t io n2 0 :  Co up le t s ,  

Sa lve n,  n ic ht  a nha lt e nde  Ka mme r t ac hykar d ie n  ( nsVT )  u nd  a nha lt e nd e  

Ka mmer t ac h yk ar d ie n ( sVT ) .  Au f Vo r ho fe be ne  wur de n S a lve n ,  

sup r a ve nt r iku lä r e  T ac h ykar d ie n  u nd  Vo rho ff la t t e r n/ - f l immer n  a l s  

r e le va nt  be wer t e t .   
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Tabe l l e  5  

 Gr ad   

Ein fach e  V ES 0  

I  

I I  

Ke ine VE S 

Mo no mo r p he  VE S ( <  30 / h)  

Mo no mo r p he  VE S ( >  30 / h)  

K omple xe  VES I I I a  

I I I b  

I Va  

I Vb 

V 

Po lymo rp he  VE S  

Ve nt r ik u lä r e r  B ig e minu s  

Co up le t s  ( 2  VE S h int e r e ina nd er )  

Sa lve n (≥  3  VE S h int e r e ina nd er )  

Fr ü h e in fa l le nd e  R/T - VE S   

( R- au f- T - P hä no me n)  
     L O W N / W O L F - K l a s s i f i k a t i on 2 0  

 
3 . 4  vent ri ku lä re  Spät pot ent i a le /H e rz f requen zva r iab i l i t ä t  
 

D ie  Sp ä t po t ent ia la na lys e  ( LP)  wur de  mit t e ls  de r  ho c hau f lö se nde n  

S ig na lw er t - M it t e lu ng s- Met ho de  ( S A- E KG)  dur c hg e fü hr t .  D ie se  E KG-

Met ho de  e r mö g l ic ht  e s  S t ö r s ig na l e ,  w ie  H au t w ider s t a nd  u nd  

Mu ske le ig e npo t ent ia le ,  he r au sz u f i lt e r n .  U m d ie se s  zu  e r r e ic he n w ir d  

das  a r it h met is c he  M it t e l  au s  au fe ina nd er fo lge nde n  S ig na le n  g e b i ld e t ,  

wo be i  jed e r  Q RS- Ko mp le x r eg is t r ie r t  w ir d .  Dur c h  Ver s t ä r ku ng  s ic h  

w ied er ho le nd er  u nd  Absc hwä c hu n g  zu fä l l ig e r ,  s ic h  n ic ht  

w ied er ho le nd er  S ig na le ,  w er de n au f  d ie s e  We is e  d ie  S t ö r s ig na le  

he r a bge se t z t ,  so dass  s e lbs t  s c hw ac h e  S ig na le ,  d ie  no r ma le r w e is e  

du r c h S t ö r s ig na le  ü be r la ge r t  s ind ,  e r fas s t  wer de n kö nne n.  Z ur  

Ber e c hnu ng  u nd  Ana lys e  de r  D a t en w ur de  da s  P r ed ic t o r  I  S o ft war e -

S ys t e m d er  F ir ma  M ic r o nPr o duc t s ,  F inc hbu r g ,  Ma s sac hu se t t s /US A 

ver we nde t .  D ie se s  S ys t e m w er t e t  d ie  Ab le i t u ng e n nac h Fr a nck  mit  

o r t ho go na le r ,  b ipo la r e r  X- ,  Y-  u nd  Z- E lek t r o denko nf ig u r a t io n u nd  

e ine r  Ano r d nu ng  vo n je w e i ls  z we i  E lek t r o den ( + / - )  p r o  Ac hse  ü be r  

e t wa  10 0  –  300  H er z sc h läg e  u nd  e ine n b id ir e k t io na le n  Ho c hpa s s-

F i lt e r  vo n 40  –  250  Hz  be i  e ine r  S a mp l ing fr eq ue nz  vo n 100 0  -  200 0  

Hz  aus .  E ine  s ie bt e  E lek t r o de  d ie nt  a ls  R e fe r e nze lek t r o de .  Be i  de r  

ze it a bhä ng ig e n Ana lys e  d e r  Da t e n k o mme n d ie  S imso n- Kr it e r ie n 2 3  
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zu r  Anwe nd u ng ,  w e lc he  s ic h  au s  d e r  Br e it e  de s  Q RS- Ko mp le xe s  

( QRS) ,  de r  Spa nnu ng  au f  d e n le t z t en 4 0 ms d e s  QRS-  Ko mp le xe s  

( RMS)  u nd  de r  Da uer  de r  n ied er a mp l it ud ige n   S ig na le  u nt e r  40µ V a m 

E nd e  d es  QR S- Ko mp le xes  ( L AS)  r ek r u t ie r e n.  Po s it i ve  S imso n-

Kr i t e r ie n e r ge be n s ic h,  we nn  d ie  Q RS- Dauer  lä nge r  a ls  11 4  ms ,  R MS  

n ie d r ig e r  a ls  20  µV o der  L AS lä ng e r  a l s  38  ms  s ind .  

Tabe l l e  6  

 

 

 

 

 

  

Ve nt r ik u lä r e  Sp ä t po t ent ia le  ( LP)  ge lt e n e nt sp r e c he nd  d e n  

E mp fe h lu nge n  de r  A mer ic a n  H ear t  Asso c ia t io n24 a ls  po s it iv ,  we nn  

minde s t e ns  z we i  de r  d r e i  S imso n- Kr it e r ie n  po s it iv ,  d . h .  pa t ho lo g is c h  

s ind .  

D ie  Her z f r equ e nz var ia b i l i t ä t  ( HRV)  wur de  m it t e ls  Kur z ze i t - E KG-

Au fze ic hnu ng 25 ü ber  d e n Ze it r au m vo n  je we i ls  2 0  min  du r c hg e fü hr t .  

D ie  Da t e ng ew in nu ng  u nd  Au swer t u ng  e r fo lg t e  da be i ,  w ie  au c h be i  

de r  Sp ä t po t ent ia la na lys e ,  mit  de m Pr ed ic t o r  I  So ft war e - S ys t e m de r  

F ir ma  M ic r o nPr o duc t s ,  F inc hbu r g ,  Ma s sac hu se t t s /US A u nt e r  

Ver we ndu ng  de r  g le ic he n E lek t r o denko nf igur a t io n.  D ie  

au fge ze ic hne t e n  E KG- D at e n wur de n v o n e ine m Ar r hyt hmie co mput e r  

ve r a r be it e t  u nd  a ns c h l ieß e nd  im Ze it -  o de r  Fr equ e nz ber e ic h we it e r  

aus gew er t e t .  D ie  in  d ie se r  U nt e r suc hu ng  dur c hge fü hr t e  

Ze i t be r e ic ha na lys e  ( T ime  do ma in  a na lys is )  u mfa s s t  d ie  Au fze ic hnu n g  

und  B er e c hnu ng  s t a t is t isc he r  P a r a me t e r  au fe ina nder fo lg e nder  RR-

I nt e r va l le  im H inb l ic k  au f  u nt e r s c h ie d l ic he  Be e in f lu s su ng  dur c h  

S ymp a t h iko -  u nd  P ar a s ymp a t h iko t o nu s .  Z ie l  de r  Da t e ne r he bu ng  is t  e s  

d ie  ve r s c h ie de ne n P ar a met e r ,  w ie  M it t e lw er t  ( HRV- H R) ,  

S t and ar da bwe ic hu ng  ( HR V- SD)  u nd  d ie  D i f fe r e nze n de r se lbe n  

Po si t i v e  S i m son- K ri t e r i en  

QRS- D auer  in  ms  >  114  

RMS- Hö he  in  µ V <  20  

L AS- D au er  in  ms  >  38  
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( MSSD,  PNN 50) ,  zu  qu a nt i f iz ie r e n und  a ls  k r a nk he i t s sp ez i f is c h e  

p r o gno s t isc he  M ar ker  z u  ve r w e nd e n.  

 

3.5 Echokardiographie 
 

U m d ie  L ink s he r z hyp er t r o ph ie  zu  qua nt i f iz ie r e n  wur d e n a l l e  

Pa t ie nt e n ec ho kar d io gr a p h is c h u nt e r su c ht .   D ie  U nt e r suc hu ng  wur d e  

unt e r  Ver we ndu ng  e ine s  e le k t r o n is c he n 8 4 °- Sek t o r sca nner s  mit  

in t eg r ie r t e m g epu ls t e m Do pp le r  ( P W)  dur c hg e fü hr t .  D ie  Fr eq ue nz  de s  

Sc ha l lko p fe s  be t r ug  2 , 25  M Hz .  D ie  zw e id ime ns io na le n  

E cho kar d io gr ap h ie n  wur d e n mit  H i l fe  e ine s  co mput e r is ie r t e n  

L ig ht pe n- S ys t e ms  au sge wer t e t .  Der  l ink e  Ve nt r ike l  wur d e  in  

L ink s se i t e n la ge  d es  Pa t ie nt e n mit  S t a nda r da n lo t ung  in  de r  la nge n  

und  kur z e n Ac hs e ,  im V ie r ka mme r -  und  im Z we ik a mmer b l ic k  

unt e r suc ht .  E nt sp r ec he nd  de n  E c ho kar d io gr ap h ie - R ic ht l in ie n  de r  

Ame r ic a n H ear t  As so c ia t io n1 7  w ur de n  d ie  Wa nd s t ä r ke n de s  Se p t u m 

in t e r ve nt r ic u la r e  in  S ys t o le  u nd  D ias t o le  ( I VS s  u nd  I VSd) ,  de r  

Po s t e r o la t e r a lw a nd  in  S ys t o le  u nd  D ia s t o le  ( L VP Ws u nd  LVP Wd )  

so w ie  d e r  l ink s ve nt r iku lä r e  e nd d ia s t o l is c he  ( LVE D D)  u nd  

e nd s ys t o l is c he  ( L VE SD)  Dur c hme s s e r  nac h d e m le ad ing  edg e  

Ver fa hr e n bes t immt .  Aus  de n  be s t immt e n Wer t e n l ieß e n  s ic h  d i e  

Ver kür zu ng s fr ak t io n ( FS  =  ( L VE DD- L VE SD) /L VE DD* 100)  so w ie  d i e  

l i nks ve nt r iku lä r e  Mu sk e lma s se  ( L V M M)  be r e c hne n,  w e lc he  ge mäß  

de r  Pe nn- Ko nve nt io n na c h de r  Fo r me l  vo n De ver e u x1 8  e r fo lg t e :  

 

LV M M = 1 , 04  *  [ ( L VE DD +  I VS d  +  L VP Wd) 3  -  LVE D D 3 ]  -  13 , 6  

 

Der  Mu ske lma s se n i nde x  ( M MI )  is t  de f in ie r t  a ls  d ie  l i nk s ve nt r iku lä r e  

Mu ske lma s s e  i n  Gr a mm pr o  Qu adr a t met e r  Kö r per o ber f lä c he .  Be i  

e ine m M us ke lma s s e n ind e x g r ö ß er  a ls  13 4  g / m2  l ieg t  e in e  

l i nks ve nt r iku lä r e  H yper t r o ph ie  vo r 3 9 ,  in  sp ä t e r  du r c hge fü hr t e n  

U nt e r suc hu ng e n w ir d  e ine  l ink s ve nt r iku lä r e  H yper t r o ph ie  t e i lw e is e  

sc ho n be i  Mu ske lma s s e n ind ic es  >  116g /  m2  a ng e no mme n4 0 ,  fü r  

uns e r e  U nt e r s uc hu ng e n ga l t  jedo c h de r  Gr e nzw er t  vo n 1 34  g / m2 .  
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3 . 6  K orona rang i og raphie  
 

A l le  in  d ie se r  S t ud ie  e ing e sc h lo ss e ne n Pa t ie nt e n wur d e n zu näc hs t ,  

aus  d i f fe r e nt ia ld iag no s t is c he n Gr ü nd e n,  be i  k a r d ia le r  S ympt o mat ik ,  

w ie  D ysp no e  u nd  p ek t a ng inö s e n  Be sc hwer d e n,   u nt e r  de r  

Fr a ge s t e l lu ng  e ine r  ko r o na r e n Ma kr o ang io p a t h i e  

ko r o nar a ng io gr ap h ie r t .  Au f  d ie s e  We i se  ko nnt e n M yo kar d is c hä mie n  

au f d e m Bo de n e ine r  ko r o nar e n M a kr o ang io pa t h ie  a us ge sc h lo ss e n  

wer de n.  D ie se r  Aus sc h lu ss  r e le va nt e r  Makr o a ng io pa t h ie n e r fo lg t e  

du r c h e ine  H er zk a t he t e r u nt e r su c hu ng  mit  Lä vo k ar d io g r ap h ie  u nd  

Ko r o nar a ng io gr ap h ie  in  Jud k ins - T ec hn ik .  

 
4  Stat i st i sche Methoden 
 

D ie  s t a t is t isc he  Aus wer t u ng  u nd  Ko r r e la t io n d e r  e r ho be ne n  

U nt e r suc hu ng sd a t e n e r fo lg t e  mit t e ls  d e r  SPSS  Dat e na na lys e so ft w are  

( Ver s io n 1 0 . 0 ) .  E s  w ur de n  d ie  M it t e lw er t e ,  d ie  

S t and ar da bwe ic hu nge n,  so w ie  M in ima  und  M a x ima  e r r e c hne t  u nd  mit  

H i l fe  de s  Ko lmo go r o v-S mir no v-Z-T es t es  au f ih r e  No r ma lve r t e i lu ng  

übe r p r ü ft .  Zu m Ver g le ic h  qu a nt it a t ive r  D a t en au s  ve r bu nd e ne n  

S t ic hpr o be n wur de n  de r  W i lco xo n- T es t ,  so wie  de r  T - T e s t  ve r we nde t .  

D ie  fu nk t io na le  Abhä ng ig ke it  ve r sc h iede ne r  V ar ia b le n  w ur de  du r c h  

d ie  Ko r r e la t io n  nac h  Pe a r so n be r e c hne t .  Qua l it a t ive  Da t e n wur de n  

mit  d e m C h i- Qu adr a t - T es t  nac h P ear s o n mit e ina nd er  ve r g l ic he n .  E in  

s ig n i f ik a nt e r  U nt e r sc h ied  wur d e  be i  e ine r  I r r t u msw a hr s c he in l ic hk e it  

vo n 5%  bez üg l ic h  de r  G le ic hhe i t  de r   ve r sc h ied e ne n u nt e r su c ht e n  

Gr uppe n a ng e no mme n.  
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5  E rg ebn i ss e  
 

5 . 1  EK G 
 
Be i  d e r  E KG B et r ac ht ung  be züg l ic h  de r  h yper t r o ph ie a sso z i ie r t e n  

Ver ä nde r u nge n  ka nn  vo r  a l le m de r  So ko lo w- L yo n- I nd e x ( S LI )  a l s  

le ic ht  zu  e r he be nd er  Par a met e r  a usg ewer t e t  wer de n.  B e i  de r  

Aus wer t u ng  de r  Ver ä nder u ng e n wur d e n ve r s c h ie de ne  Su bko l le k t ive  

ge b i ld e t .  Das  Su bko l lek t iv  mit  e ine r  ge sa mt  g es e he ne n  

Ver s c h le c ht e r u ng  de s  So ko lo w- L yo n- I nd e x ( Gr up pe  1 )  ze ig t e  e in e  

deu t l ic he  Zu na h me  de s  M MI .  B e i  d e n je n ig e n P a t ie nt e n,  de r e n  S LI  z u  

Beg inn de r  U nt e r s uc hu ng sr e ihe  pa t ho lo g is c h war  u nd  s ic h im V er la u f  

no r ma l is ie r t e  ( Gr up pe  4 ) ,  ko nnt e  e ine  au sg epr äg t e  R edu k t io n de s  

MMI  beo bac ht e t  wer d e n,  wä hr e nd  es  im u mg ek e hr t e n Fa l l  ( Gr upp e  3 )  

zu  e ine r  s t a r k e n Zu na hme  d e s  M MI  k a m.  D ie  E r g e bn is s e  im  

E inze lne n  s ind  in  T a be l le  7  da r g es t e l lt :  

Tabe l l e  7  

 M uske lma ss en ind e x in  g / m 2  

 Anf ang  Ende  n  p  

SLI  n immt  z u               ( Gr .  1 )  144  ±  56  163  ±  44  20  <  0 , 05  

SLI  w ir d  no r ma l           ( Gr .  4 )  188  ±  33  162  ±  18  3  n. s  

SLI  w ir d  p a t ho lo g is c h  ( Gr .  3 )  135  ±  23  174  ±  32  3  n. s .  

 

I n  Ü ber e ins t i m mu ng  m it  d e r  be r e it s  vo r ha nd e ne n L it e r a t u r  ze ig t  s ic h  

auc h in  d ie s e r  U nt e r su c hu ng ,  das s  de r  So ko lo w- L yo n- I nde x nu r  a l s  

e in  u nzur e ic he nder  Pa r a met e r  zu r  Qua nt i f iz ie r u ng  d e r  

l i nks ve nt r iku lä r e n H yp er t r o ph ie  g e se he n w er d e n d a r f2 7 .  D ie  

ec ho kar d io g r ap h is c he  E va lu a t io n d es  H yper t r o ph ie au s maß e s  is t  h ie r  

d ie  Met ho de  de r  Wa hl .  D a s  Su bko l le k t iv  mit  de r  V er be s se r u ng  de s  

So ko lo w- L yo n- I nd e x ( Gr up pe  2 )  ze ig t e  e ine  t ende nz ie l le  Abna h me  

der  ve nt r ik u lä r e n  G e sa mt e xt r as ys t o l i e r a t e  so w ie  e ine  s ig n i f ik a nt e  

Ver r ing er u ng  de r  VE S p r o  S t und e  be i  s ic h jedo c h im Ga nze n  

ve r s c h le c ht e r nd e n Sp ä t po t ent ia la na lys e pa r a met e r n.  D ie  Q T  

D isp er s io n a ls  w e it e r e r  e lek t r o kar d io g r ap h is c her  M ar ker  ve r be ss e r t e  
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s ic h  e be nfa l ls  s ig n i f ik a nt .  D ie  E r ge bn is se  im E inz e lne n  s ind  in  

T abe l le  8  da r g es t e l lt :  

Tabe l l e  8  
 
 Soko low- Lyon- Ind e x abge no m men ( G r.  2 )  

 Anf ang  Ende  p  

RR s ys t o l is c h in  

mmH g 
158  ±  23  152  ±  19  n. s .  

RR d ia s t o l is c h i n  

mmH g 
91  ±  13  85  ±  12  <  0 , 05  

Anza h l  de r  VE S in  24  

S t unde n  
1218  ±  2 720  128  ±  11 5  n. s .  

ma x ima le  Za h l  d e r  

VE S p r o  St unde  
65  ±  82  10  ±  10  <  0 , 05  

Anza h l  de r  Co up le t s  4  ±  12  3  ±  8  n . s .  

QRS in  ms  106  ±  16  114  ±  30  n. s .  

RMS in  µ V 48  ±  29  35  ±  16  <  0 , 05  

L AS in  ms  33  ±  13  36  ±  22  n. s .  

QT - D isp er s io n in  ms  55  ±  22  44  ±  16  <  0 , 05  

 

I m Su bko l lek t iv ,  mit  V er s c h le c ht e r u ng  de s  SLI  ( Gr upp e  1 ) ,  ko nnt e  

ma n  e ine  a us gepr äg t e  Zu na h me  des  Mu sk e lma s se n ind e x u nd  

Per s is t e nz  bz w.  e ine  Z u na h me  der  ve n t r ik u lä r e n E xt r as ys t o l ie  so w ie  

e ine  s ig n i f ika nt e  Ver s c h le c ht e r u ng  de r  

Spä t po t ent ia la na lys e pa r a met e r  beo ba c ht e n.  E ine  Ü ber s ic ht  ü be r  d ie  

h ie r  ge fu nde ne n E r ge bn is s e  is t  in  T a be l le  9  geg e be n:   
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Tabe l l e  9  

 Soko low- Lyon- Ind e x zug eno mmen (G r.  1 )  

 Anf ang  Ende  p  

RR s ys t o l is c h in  

mmH g 
148  ±  20  155  ±  26  n. s .  

RR d ia s t o l is c h i n  

mmH g 
88  ±  17  89  ±  12  n. s .  

Anza h l  de r  VE S in  24  

S t unde n  
659  ±  16 98  700  ±  18 50  n. s .  

ma x ima le  Za h l  d e r  

VE S p r o  St unde  
73  ±  140  58  ±  171  n. s .  

Anza h l  de r  Co up le t s  

in  2 4 h 
1  ±  1  3  ±  6  n . s .  

QRS in  ms  100  ±  15  106  ±  19  <  0 , 05  

RMS in  µ V 61  ±  36  45  ±  30  <  0 , 05  

L AS in  ms  27  ±  11  32  ±  12  n. s .  

QT - D isp er s io n in  ms  53  ±  17  42  ±  15  <  0 , 05  

MMI  in  g / m2  143  ±  55  161  ±  44  <  0 , 05  

 

Auc h be im Ver g le ic h  de r  e r ho be ne n S pä t po t ent ia lp a r a met e r  mit  de m 

S o ko lo w- L yo n- I nd e x ze ig t  s ic h,  da s s  d ie se r  zu r  R is iko s t r a t i f iz ie r u ng  

n ic ht  g ee ig ne t  is t .  So wo hl be i  e ine r  Abna h me  a ls  auc h be i  e ine r  

Zu na hme   ko mmt  e s  zu  e ine r  V er s c h le c ht e r u ng  d e r  

Spä t po t ent ia lp a r a met e r .  

 
5 . 2  QT/Q Tc-Di sp e rs ion  
 

Be i  10 , 7%  d er  u nt e r suc ht e n  Pa t i e nt e n ve r lä ng er t e  s ic h  im  

Beo bac ht u ngs ze it r au m d ie  QT - D is pe r s io n.  25%  d er  Pa t ie nt e n z e ig t e n  

im Ver la u f  e ine  Ver kür zu ng  de r  QT - D isp er s io n,  w ä hr e nd  be i  64 , 3 %  

de r  Pa t ie nt e n ke ine  we se nt l ic he  Ver ä nd er u ng  nac hwe is ba r  w ar .  E s  

l ieß  s ic h  k e ine  Ko r r e la t io n z w is c he n Hö he  de s  s ys t o l is c he n  

B lu t d r uck s  o de r  de m M MI  u nd  de r  QT - D isp er s io n a b le it e n.  
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Be i  d e r  U nt e r su c hu ng  de r  P a t ie nt e n,  de r e n QT - D is per s io n i m Ver la u f 

de r  S t ud ie  g r ö ß er ,  das  he iß t  inho mo g e ner ,  gewo r de n is t ,  ze ig t e  s ic h 

e ine  Zu na hme  de r  ve nt r iku lä r e n u nd  s u pr a ve nt r iku lä r e n E xt r a s ys t o le n 

( 56  ±  74  vs .  119  ±  9 1  bzw.  8  ±  11  vs .  127  ±  10 9 ;  p  =  n. s . ) .  B e i 

d ie se m Su bko l le k t iv  k a m e s  e be nfa l ls  zu  e ine r  Zu na hme  der  Q RS-

Dauer  ( 9 4  ms  ±  9  ms  vs .  118  ms  ±  50  ms ;  p  =  n. s . ) ,  so w ie  zu  e ine r  

Spa nnu ng sa bna hme  de r  RMS- S ig na le  ( 56  µV ±  40  µV vs .  50  µV ±  21  

µV ; p  =  n. s . ) .  I m V er g le ic h d az u  ve r be ss e r t e n s ic h  be i  P a t ie nt e n mit  

e ine r  Abna h me de r  QT - D is pe r s io n d ie  Pa r a met e r  au s  de n L a ng ze it -

E KG U nt e r su c hu nge n.  D ie  ve nt r iku lä r e n E xt r as ys t o le n ve r mind er t e n 

s ic h vo n a n fa ng s  du r c hs c hn it t l ic h  253 4  ±  3976  a u f 1 18  ±  2 07  a m 

E nd e  de r  N ac hbeo bac ht u ng s ze it  ( p  =  n. s . ) ,  d ie  fe h le nde  S ig n i f ik a nz  

is t  in  d ie s e m Fa l l  s ic he r l ic h  au f  d ie  ho he  S t andar d a bw e ic hu ng  

zu r üc kzu fü hr e n.  D ie  ve nt r iku lä r e n E xt r as ys t o le n p r o  S t unde  

ve r r ing er t en s ic h vo n 207  ±  282  au f 9  ±  13  ( p  <  0 , 05 ) .  B e i  de n im 

La ngz e it - E KG r e g is t r ie r t e n Co up le t s  k a m es  in  d ie se m Su bko l le k t iv  

e be nfa l ls  zu  e ine r  Abna hme  ( 72  ±  7 1  vs .  5  ±  8 ;  p  <  0 , 05 ;  n  =  8 ) .  

 

5 . 3  Lang ze i t - EK G 

 

D ie  Au swer t u ng  de r  La ngz e it - E le k t r o kar d io g r a mme  be i  

S t ud ie ne int r i t t  e r ga b  fü r  d ie  be id e n P a t ie nt e nko l lek t ive  mit  u nd  o hne  

l inks ve nt r iku lä r e  H yper t r o ph ie ,  so w ie  fü r  d a s  Ge s a mt ko l lek t iv  d ie  in  

T abe l le  10  au fg e fü hr t e n Dur c hsc hn it t s wer t e .    
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Tabe l l e  10  

 Ges amt ko l le kt i v  

 M it t e lw e rt  

Anza h l  de r  VE S in  24 h  710  ±  18 23  

ma x ima le  Za h l de r  VE S  p r o

S t unde  
72  ±  135  

Anza h l  de r  Co up le t s  in  24 h 18  ±  96  

Anza h l  de r  SVE S in  2 4 h 470  ±  23 29  

 
 

 LVH po s i t i v LVH ne gat iv  

 M it t e lw e rt  M i t t e lw e rt  
p  

Anza h l  de r  VE S in  24 h  1107  ±  2 478  383  ±  63 7  n. s .  

ma x ima le  Za h l  de r  VE S  p r o  

S t unde  
95  ±  167  57  ±  102  n. s .  

Anza h l  de r  Co up le t s  in  24 h 37  ±  135  0 , 1  ±  0 , 3  n . s .  

Anza h l  de r  SVE S in  2 4 h 885  ±  32 78  59  ±  104  n. s .  

 

 

Be im V er g le ic h de s  H yp er t o n ike r g e sa mt ko l le k t ives  mit  e ine m in  d e r  

L it e r a t u r  be s c hr ie be ne n No r mo t o n ik e r ko l lek t iv 2 7  ze ig t  s ic h be i  d e n  

a n a r t e r ie l le r  H yp er t o n ie  le id e nd e n P a t ie nt e n e ine  d eu t l ic h  hö her e  

E xt r as ys t o l ie r a t e .  D ie  Anz a h l  de r  e in fa c he n VE S  be t r ug  i m  

Ges a mt ko l le k t iv  im M it t e l  710  p r o  T ag ,  wo be i  26%  de r  Pa t ie nt e n  

me hr  a ls  10 0  VE S p r o  T ag  au fw ie se n .  Be i  28 , 6%  de r  Pa t ie nt e n  mit  

LVH u nd  25%  d er  Pa t ie nt e n o hne  LV H  ko nnt e n me hr  a ls  10 0  VE S p r o  

T ag  fe s t ges t e l lt  wer d e n.  M e hr  a ls  1 00  VE S p r o  T ag  w er de n  im  

Ver g le ic h d azu  in  No r ma lko l le k t ive n nu r  be i  b is  zu  8%  de r  

Pa t ie nt e n4 1 , 4 2  be sc h r ie be n.  D ie  N e ig ung  z u  ko mp le xve nt r iku lä r e n  

E xt r a s ys t o le n  in  Fo r m vo n  Co up le t s  war  be i  P a t ie nt e n mit  

l i nks ve nt r iku lä r e r  H yper t r o ph ie  de u t l ic h  a us gepr äg t e r  a ls  be i  de n  

Pa t ie nt e n  o hne  e ine  p a t ho lo g is c he  V er me hr u ng  d e r  M us ke lma s s e ,  be i  

de ne n  Co up le t s  kau m zu  beo bac ht e n w ar e n.  A ls  c u t - o f f - po int  ko nnt e  
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h ie r ,  w ie  in  Abb i ldu ng  2  da r ges t e l lt ,  e in  ve nt r iku lä r e r  

Mu ske lma s s e n inde x vo n 161  g / m2  e r mi t t e lt  werde n.   
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W ie  in  Abb i ldu ng  3  da r ge s t e l lt  na hm mit  e ine r  Zu na hme  de s  M MI  im 

Ver la u f d e r  U nt e r su c hu ng  au c h d ie  Z a h l  vo n Co up le t s  zu .   

Be i  Pa t ie nt e n mit  e ine r  Abna h me  d es  MMI  z e ig t e  s ic h  e ine  deu t l ic he  

Ver mind er u ng  de r  Häu f ig ke i t  vo n Co up le t s  ( 27  ±  52  vs .  1  ±  2 ;  p  <  

0 , 0005) .  
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V e r ä n d e r un g  d e r  Hä u f i g k e i t  v on  C ou p l e t s  i n A bh ä n g i g k e i t  v om  M u s k e l m a s s e n i n d e x
( Z u n a h m e  u n d  A bn a h m e )  
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E in ig e  w e it e r e  deu t l ic he  U nt e r sc h ie de  fa nde n s ic h  be i  de r  

Be t r ac ht u ng  de r  M us ke lma s se n ind ice s  im Ver la u f  d e r  U nt e r su c hu ng .  

E s  ze ig t e  s ic h  e ine  Ko r r e la t io n vo n M MI  u nd  Anza h l de r  

supr a ve nt r iku lä r e n E xt r a s ys t o le n in  24 h ( r  =  0 , 447 ,  p  =  0 , 0 1 ) .    

D ie  Anza h l  de r  S VE S wur d e  mit  e in e r  Zu na hme  d es  M MI  deu t l ic h  

hö her  ( 142  ±  31 7  vs .  670  ±  183 3 ;  n . s . ) ,  wä hr e nd  s ic h  d ie  Anza h l  d e r  

e in fa c he n  VE S nur  g e r ing fü g ig  ve r ä nd e r t e .  D ie  H äu f ig ke it  de r  SVE S  

( 4015  ±  7 411  vs .  3230  ±  354 9 ;  n . s . )  u nd  de r  VE S ( 837  ±  513  vs .  21 9  

±  133 ;  p  <  0 , 05 )  na hm mit  d e r  Red uk t io n d e s  M MI  t end e nz ie l l  bz w.  

s ig n i f ik a nt  a b.  D ie s e r  Sa c hver ha l t  i s t  i n  Abb i ld u ng  4  u nd  5  no c h ma ls  

g r a f is c h da r ge s t e l lt :  
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5.4 Spätpot entia le/Herzf requenzvariabi li t ät  
 

Be i  1 5 , 6  %  der  z u  B eg in n  de r  S t ud ie  u nt e r su c ht e n Pa t ie nt e n mit  

H yper t e ns io n  lag e n po s it ive  Spä t po t ent ia le  vo r ,  wo be i  a ls  cu t - o f f -

po int  fü r  s ig n if ik a nt  ve r me hr t  pa t ho lo g is c he  Sp ä t po t ent ia le  e in  

l i nks ve nt r iku lä r e r  Mu sk e lma s se n ind e x vo n 162  g / m2  be s t immt  

wer de n  ko nnt e .  D ie  P r ä va le nz  po s i t ive r  Spä t po t ent ia le  l ie g t  im  

Ver g le ic h d azu  be i  no r mo t ens ive n  Ko nt r o l lko l lek t ive n in  e ine r  Hö he  

vo n le d ig l ic h  5  % 2 8 .  D ie  e r ho be ne n Ausg a ng sp ar a met e r  d e s  

Ges a mt ko l le k t ives  s ind  in  T a be l le  11  bes c hr ie be n:  

Tabe l l e  11  

  No r mwer t e  

QRS in  ms  102 , 23  ±  1 3 , 98  <  114  

RMS in  µ V 48 , 84  ±  29 , 5 5  >  20  

L AS in  ms  29 , 73  ±  10 , 4 6  <  38  

 

Be im V er g le ic h de r  be ide n S u bko l le k t ive  mit  nega t ive n bzw .  

po s it ive n  Spä t po t ent ia le n ze ig t  s ic h,  d as s  d ie  Pa t ie nt e n mit  neg a t ive n  

Spä t po t ent ia le n  e ine n  n ie d r ige r e n s ys t o l is c he n  Au sg a ng s b lu t d r uc k ,  

so w ie  e ine n  n ie d r ig e r e n in i t ia le n  M MI  au fw e is e n ( 15 7 ,  1  mmH g ±  

20 , 5  mmH g vs .  172  mmH g ±  47 , 6  mm Hg ; p  =  n. s .  bzw.  1 51 , 7  g / m2  ±  

49 , 8  g / m2  vs .  15 7 , 4  g / m2  ±  1 9 , 5  g / m2 ;  p  <  0 , 005) .  Ver g le ic ht  ma n  d i e  

La ngz e it - E KG E r ge bn is s e  be id e r  Su bko l lek t ive  so  ze ige n s ic h  be i  

de n P a t ie nt e n  mit  po s i t ive n  Sp ä t po t ent ia le n  s ig n i f ik a nt  me hr  VE S  

und  Co up le t s ,  ( p  <  0 , 05 )  so w ie  in  d e r  T ende nz  au c h me hr  VE S p r o  

S t unde  u nd  SVE S a ls  be i  P a t ie nt e n mit  ne ga t ive n Sp ä t po t ent ia le n .   

D ie  a bso lu t e n Wer t e  be id e r  Su bko l le k t ive  bez üg l ic h  de r  L a ng ze it -

E KG- P ar a met e r  s ind  in  T a be l le  12  so w ie  in  Ab b i ldu ng  6  

zus a mme n fa s se nd  d a r ge s t e l lt :  
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Tabe l l e  12  

 LP n  M i t t e lw e rt  p  

nega t iv  21  293  ±  45 3  
Anza h l  de r  VE S in  24 h  

po s it iv  5  2879  ±  4 080  
<  0 , 05  

nega t iv  20  60  ±  103  
ma x .  Anz a h l  d e r  VE S/ h 

po s it iv  5  190  ±  22 1  
n. s .  

nega t iv  18  0 , 2  ±  0 , 4  
Anza h l  de r  Co up le t s  

po s it iv  5  29  ±  45  
<  0 , 05  

nega t iv  18  109  ±  27 4  
Anza h l  de r  SVE S 

po s it iv  5  318  ±  41 8  
n. s .  
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Be i  Pa t ie nt e n de r e n  po s i t ive  S ims o n- Kr it e r ie n  im Ver la u f  d e r  

U nt e r suc hu ng  zu ne hme nd  w e it e r e  pa t ho lo g is c he  Ver ä nder u nge n  

au fw ie s e n,  d . h .  d ie  Q RS  Br e i t e  na h m zu ,  d ie  R MS Hö he  s t ieg  o der  

d ie  L AS  D auer  s a nk ,  ze ig t e n  s ic h  t e nde nz ie l l  so wo h l  bezüg l ic h  de s  

s ys t o l is c he n B lu t d r uc ks  a ls  au c h  de r  L a ng ze it - E KG- Par a met e r  

we it e r e  pa t ho lo g is c he  V er ä nd er u ng e n.  D ie s e  war e n a uc h  

ec ho kar d io g r ap h is c h nac hzu vo l lz ie he n,  e r r e ic ht e n jedo c h k e in  

S ig n i f ik a nz n ive au .  I n  T a be l le  13  s ind  d ie  E r ge bn is se  fü r  d i e  

Pa t ie nt e n mit  e ine r  Ver sc h lec ht e r u ng  de r  LP- Par a met e r  im E inz e lne n  

da r ge s t e l lt :  

Tabe l l e  13  

  Ve rsch lecht e run g  de r LP 

  M i t t e lw e rt  p  

Anfa ng  155  ±  35  
RR s ys t o l is c h in  mmHg 

E nd e  170  ±  42  
n. s .  

Anfa ng  143  ±  18 2  
Anza h l  de r  VE S in  24 h  

E nd e  2771  ±  3 919  
n. s .  

Anfa ng  39  ±  52  
ma x .  Anz a h l  d e r  VE S/ h 

E nd e  351  ±  49 7  
n. s .  

Anfa ng  0  
Anza h l  de r  Co up le t s  in  24 h

E nd e  10  ±  14  
n. s .  

Anfa ng  2 , 5  ±  0 , 7  
Anza h l  de r  SVE S in  2 4 h 

E nd e  171  ±  17 0  
n. s .  

Anfa ng  163  
MMI  in  g / m2  

E nd e  183  
n. s .  

 

E ine  Ver be ss e r u ng  de r  S imso n- Kr it e r ie n  t r a t  led ig l ic h  be i  e ine m 

uns e r e r  P a t ie nt e n  au f ,  so  da s s  h ie r  ke ine  ve r wer t ba r e n  Au s sa ge n  

ge t r o f fe n wer d e n ko nnt e n.  
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5.5 Echokardiographie 
 

E cho kar d io gr ap h is c h wur de n d ie  in  T a be l le  1 4  au fg e fü hr t e n  

Par a met e r  in i t ia l  e r ho be n bzw.  be r ec hne t  u nd  im Ver la u f  d e r  

U nt e r suc hu ng  we it e r  nac hver fo lg t :  

 

Tabe l l e  14  

 

 

De r  du r c hsc hn it t l ic he  Mu sk e lma s se n ind e x lag  mit  1 50  g / m2  im  

H yper t o n ik e r ko l le k t iv  de u t l ic h  ü be r  de m No r mwer t  vo n  134  g / m2 .   

O ber ha lb  d ie s e s  No r mwer t e s  l i eg t  e ine  l ink s ve nt r iku lä r e  

H yper t r o ph ie  vo r ,  we lc he  du r c h e in e  H yp er t r o ph ie  de r  e inz e lne n  

Her z mu sk e l fa s e r n me is t  a ls  Ant wo r t  au f e ine  c hr o n is c he  Dr uc k-  o der  

Vo lu me nbe la s t ung  ve r u r sa c ht  is t .  Be i  in sg es a mt  24  Pa t ie nt e n ( 49% )  

la g  be r e it s  z u  Beg inn  d ie se r  S t ud ie  e ine  l ink s ve nt r ik u lä r e  

H yper t r o ph ie  vo r .  

I n it ia l  w ur de  ve r g l ic he n,  inw ie fe r n es  zw is c he n zwe i  Ko l le k t ive n  

( mit  bzw.  o hne  l ink s ve nt r iku lä r e  H yper t r o ph ie )  U nt e r sc h ied e  

bezü g l ic h  de s  Au ft r e t e ns  vo n Ar r hyt h mie n  bz w.  p a t ho lo g is c he n  

R is iko s t r a t i f iz ie r u ng sp ar a met e r n  g ibt .  E s  ze ig t e  s ic h,  da s s  e in e  

H yper t r o ph ie  d es  l ink e n Ve nt r ike ls  z u  e ine r  e r hö ht e n I nz id e nz  vo n  

ve nt r ik u lä r e n E xt r a s ys t o le n fü h r t .  D ie  übr ig e n e r ho be ne n Par a met e r  

ze ig t e n be i d e n H yp er t r o ph ie pa t ie nt e n e ine  g r ö ß er e  T e nde nz  z u  

pa t ho lo g is c he n  Wer t en  a ls  be i  d e n H yper t o n ike r n  o hne  H yp er t r o ph ie .  

 M it t e lwer t  No r mwer t  

IVS  in mm 12  ±  2 , 3  7- 12  

LVP W in  mm 11 , 2  ±  2  7 - 12  

LVE D D in  mm 50 , 4  ±  4  40 - 55  

LVE SD in  mm 30 , 4  ±  6  24 - 36  

FS  in  %  40  ±  8  >28  

LV M M in g  290  ±  90  70- 200  

MMI  in  g / m2  150  ±  49  <134  
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D ie  e inze lne n P ar a met e r  u nd  E r ge bn is s e  s ind  im Fo lge nd e n   

t abe l la r is c h d a r ge s t e l lt :  

 
Tabe l l e  15  

 Lin ksvent r i ku lä re  Hyp e rt roph ie  

 pos i t i v  n  negat iv  n  p  

L Z- EK G   

Anza h l  de r  VE S in  24 h  1107  ±  2 478 23 383  ±  63 7  18  n. s .  

ma x ima le  Za h l  d e r  VE S p r o  S t unde 95  ±  167  22 57  ±  102  18  n. s .  

Anza h l  de r  Co up le t s  37  ±  135  21 0 , 1  ±  0 , 3  16  n. s .  

Anza h l  de r  SVE S in  2 4 h 885  ±  32 78 21 59  ±  104  16  n. s .  

Echo ka rd io g rap h ie   

I VS  in mm 13  ±  3  25 11  ±  1  25  <  0 , 001

LVP W in  mm 12  ±  3  25 10  ±  1  25  <  0 , 001

LVE D D in  mm 52  ±  4  25 49  ±  4  25  <  0 , 005

LVE SD in  mm 33  ±  7  19 28  ±  4  20  <  0 , 005

fr a c t io na l  s ho r t e n ing  in  %  36  ±  9  18 43  ±  7  20  <  0 , 05  

LV M M in g  341  ±  10 1  25 239  ±  32  25  <  0 , 001

MMI  in  g / m2  180  ±  57  25 122  ±  9  25  <  0 , 001

Spätpot ent ia l e   

QRS in  ms  104 , 3  ±  16 16 99 , 6  ±  18  12  n. s .  

RMS in  µ V  46 , 9  ±  31  16 52 , 3  ±  33  12  n. s .  

L AS in  ms  32 , 1  ±  12  16 26 , 7  ±  8  12  n. s .  

EK G  

QT - D isp er s io n in  ms  56  ±  24  25 52 , 5  ±  18  24  n. s .  

So ko lo w- L yo n- I nd e x in  mV 2 , 9  ±  1  25 2 , 9  ±  1  24  n. s .  

 

 

I m V er lau f  d e r  U nt e r su c hu nge n wur de  d ie  E nt w ick lu ng  d e s  M MI  

we it e r ve r fo lg t  u nd  na c hfo lg e nd  d r e i  ve r sc h ie d e ne  S u bko l lek t iv e  

ge b i ld e t .  Gr uppe  1  ( 25 , 5  %  de r  P a t ie nt e n )  be s t a nd  a us  P a t ie nt e n  

de r e n MMI  im V er lau f  a bge no mme n ha t t e ,  Gr uppe  2  ( 74 , 5  %  de r  

Pa t ie nt e n)  au s  P a t ie nt e n,  d e r e n  M MI  im Ver la u f  g le ic h  ge b l ie be n  wa r  
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o de r  no c h zu na hm.  Gr u ppe  3  ( 6 8 , 1  %  de r  Pa t ie nt e n d e r  Gr up pe  2 )  

s t e l lt  e in  S u bko l lek t iv  d e r  Gr upp e  2  da r  u nd  r ek r u t ie r t e  s ic h  

le d ig l ic h  a us  Pa t ie nt e n d e r e n  MMI  im Ver la u f  de r  

U nt e r suc hu ng sr e ihe  zug e no mme n  ha t .  D ie  U nt e r sc h ie d e  zw is c he n d e n  

d r e i  Ko l lek t ive n  im Ver la u f  h in s ic ht l ic h  d e r  ve r sc h ied e ne n  

e r ho be ne n  Pa r a met e r  w er de n  in  de n  T a be l le n  16 ,  1 7  u nd  1 8  

da r ge s t e l lt .  

 

Tabe l l e  16  

 M M I Redukt i on  -  G ruppe  1  

 Anf ang  n  Ende  n  p  

L Z- EK G   

Anza h l  de r  VE S in  24 h  837  ±  51 3  11 219  ±  13 3  11  <  0 , 05  

ma x ima le  Za h l  d e r  VE S p r o  S t unde 154  ±  15 7  9  16  ±  14  9  <  0 , 05  

Anza h l  de r  Co up le t s  27  ±  52  4  1  ±  2  4  <  0 , 05  

Anza h l  de r  SVE S in  2 4 h 4015  ±  7 411 4  3230  ±  3 549  4  n. s .  

Echo ka rd io g rap h ie   

I VS  in mm 13  ±  3  12 12  ±  2  12  n. s .  

LVP W in  mm 12  ±  2  12 11  ±  1  12  n. s .  

LVE D D in  mm 54  ±  5  12 52  ±  5  12  n. s .  

LVE SD in  mm 36  ±  8  10 34  ±  7  10  n. s .  

f r a c t io na l  s ho r t e n ing  in  %  34  ±  8  10 36  ±  8  10  n. s .  

LV M M in g  336  ±  11 1  12 295  ±  87  12  <  0 , 05  

MMI  in  g / m2  177  ±  70  12 154  ±  53  12  <  0 , 05  

Spätpot ent ia l e   

QRS in  ms  102 , 3  ±  12 7  116 , 2  ±  30  7  n. s .  

RMS in  µ V  44 , 5  ±  36  7  32 , 3  ±  16  7  n. s .  

L AS in  ms  33 , 2  ±  10  7  31 , 8  ±  11  7  n. s .  

EK G  

QT - D isp er s io n in  ms  57 , 3  ±  22  11 49 , 1  ±  10  11  n. s .  

So ko lo w- L yo n- I nd e x in  mV 3 , 43  ±  1  11 3 , 17  ±  1  11  n. s .  
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W ie  be r e i t s  au s  d e r  Ü ber s ic ht  e r k e nnbar ,  ko mmt  e s  ü be r  d i e  

Abna h me  de s  M MI  zu  e ine r  Ver be ss e r u ng  ve r s c h ie de ner  

r hyt hmo lo g is c he r  Pa r a met e r .  N e be n  d e r  Abna hme  d er  ve nt r iku lä r e n  

E xt r a s ys t o le n p r o  24 h u nd  e ine r  deu t l ic he n Re duz ie r u ng  de r  

ma x ima le n  Anza h l  a n ve nt r iku lä r e n E xt r a s ys t o le n  p r o  S t und e ,  so w ie  

auc h e ine r  le ic ht g r ad ig e n V er mind er u ng  de r  sup r a ve nt r iku lä r e n  

E xt r as ys t o le n,  ko mmt  e s  vo r  a l le m zu  e ine m s ig n i f ika nt e n  Rü ckg a ng  

ko mp le xve nt r iku lä r e r  Ar r hyt h mie n  in  Fo r m vo n  ve nt r iku lä r e n  

Co up le t s .  T r o t z  de r  Reduk t io n d e r  l i nk s ve nt r iku lä r e n Mu ske lma s s e  

b le ibt  d e r  M us ke lma s s e n ind e x in s g es a mt  a ber  no c h i m  

pa t ho lo g is c he n Ber e ic h .  B e i  Be t r ac ht u ng  d e r  in  de r  

Spä t po t ent ia la na lys e  ge wo nne ne n  Da t e n ze ig t  s ic h  be i de n P a t ie nt e n  

de r  Gr upp e  1  e ine  V er br e it e r u ng  de r  QRS- D au er  u nd  e in e  

E r n ie d r igu ng  de r  R MS t r o t z  e ine r  Abna hme  de s  M MI .  Led ig l ic h  d i e  

L AS ve r kür z t  s ic h  t e nde nz ie l l  u nd  d eu t e t  da mit  e ine  Ver bes se r u ng  

a n.  Auc h be i d e r  QT - D is pe r s io n k a nn ma n e ine  Abna h me  de r  QT -

Dauer  beo ba c ht e n,  wo be i  a uc h  h ie r  d ie  p a t ho lo g is c he  Ver lä ng er u ng  

we it e r h in  fo r t bes t e ht  ( >  40  ms) .  Au f  fu nk t io ne l le r  Se it e  ze ig t  s ic h  

e in  le ic ht e r  Ans t ieg  d e r  Ver k ür zu ngs f r ak t io n ( 34  ±  8  %  vs .  36  ±  8  

% ) .  67%  de r  Pa t ie nt e n de r  Gr uppe  1  war e n mit  Ca- Ant a go n is t e n u nd  

ACE - He mmer n e inz e ln  o de r  in  Ko mb ina t io n  be ha nde lt ,  i n  50%  de r  

Fä l le  wur de  e in  D iu r e t iku m e ing e se t z t .  75%  der  Pa t ie nt e n war e n mit  

e ine r  z we i fa c h o der  d r e i fa c h a nt ih yper t ens ive n  T her ap ie  ve r so r g t  

wo be i  a nzu mer ke n is t ,  da ss  im V er la u f a nt ia r r hyt hmis c h  w ir ks a me  

Be t a - B lo ck er  se lt e ne r  e inge se t z t  wur de n.  B e t r ac ht e t  ma n  d ie  

s ys t o l is c he n B lu t d r uck wer t e  de r  Pa t ie nt e n in  Gr uppe  1 ,  so  ze ig t  s ic h  

e ine  Abna h me  de s  s ys t o l is c he n B lu t d r uck s  vo n 153  mmH g au f  14 3  

mmH g ( p  =  n. s . ) ,  wä hr e nd  s ic h  be i  Pa t ie nt e n  de r  Gr up pe  2  e in e  

Ver s c h le c ht e r u ng  de s  s ys t o l is c he n B lu t d r ucks  vo n 156  mmH g a u f  15 8  

mmH g ( p  =  n. s . )  bzw.  in  Gr up pe  3  vo n  155  mmHg  au f  158  mmH g ( p  

=  n. s . )  ze ig t .  T e i lt  ma n  da h ing ege n d ie  Pa t ie nt e n in  e ine  Gr uppe ,  

de r e n s ys t o l is c he r  B lu t d r u ck  im Ver la u f  d e r  U nt e r s uc hu ng  

a bge no mme n  ha t ,  u nd  in  e ine  Gr up pe ,  de r e n  s ys t o l is c he r  B lu t d r uc k  

im V er la u f zug e no mme n  ha t ,  so  e r g ib t  s ic h,  d as s  im e r s t e n Fa l l  d e r  
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MMI  led ig l ic h  g le ic h  b le ibt  ( 157  g / m 2  ±  5 5  g / m2  vs .  157  g / m2  ±  4 2  

g / m2 ;  n . s . ) ,  wä hr e nd  im zw e it e n  Fa l l  d e r  M MI  deu t l ic h  zu n immt  (14 1  

g / m2  ±  30  g / m2  vs .  157  g / m2  ±  27  g / m2 ;  p  =  0 , 0 1 ) .   

Tabe l l e  17  

 M M I Zunah m e/G le i ch  -  G rupp e  2  

 Anf ang  n  Ende  n  p  

L Z- EK G  

Anza h l  de r  VE S in  24 h  666  ±  22 14  21 583  ±  17 27  21 n. s .  

ma x ima le  Za h l  d e r  VE S p r o  S t unde 34  ±  65  21 50  ±  159  21 n. s .  

Anza h l  de r  Co up le t s  2  ±  8  21 3  ±  7  21 n. s .  

Anza h l  de r  SVE S in  2 4 h 139  ±  30 9  21 640  ±  17 92  21 n. s .  

Echo ka rd io g rap h ie   

I VS  in mm 12  ±  1  35 13  ±  1  35 <  0 , 05  

LVP W in  mm 11  ±  1  35 11  ±  1  35 n. s .  

LVE D D in  mm 49  ±  4  35 52  ±  3  35 <  0 , 0001

LVE SD in  mm 29  ±  5  16 30  ±  4  16 n. s .  

f r a c t io na l  s ho r t e n ing  in  %  41  ±  7  16 412  ±  9  16 n. s .  

LV M M in g  265  ±  45  35 308  ±  52  35 <  0 , 0005

MMI  in  g / m2  137  ±  20  35 158  ±  24  35 <  0 , 0001

Spätpot ent ia l e   

QRS in  ms  101  ±  17  17 105  ±  24  17 n. s .  

RMS in  µ V  54  ±  33  17 46  ±  26  17 n. s .  

L AS in  ms  29  ±  13  17 35  ±  20  17 n. s .  

EK G  

QT - D isp er s io n in  ms  52  ±  18  34 41  ±  18  34 <  0 , 01  

So ko lo w- L yo n- I nd e x in  mV 3  ±  1  35 3  ±  1  35 n. s .  

 

M it  e ine r  Zu na h me  bzw.  e ine m G le ic hb le ibe n  d es  M MI  ko mmt  es  z u  

e ine r  le ic ht g r a d ige n  Ver me hr u ng  de r  v e nt r iku lä r e n  Co up le t s  so w ie  zu  

e ine r  d eu t l ic he n  H äu fu ng  de r  SVE S  im La ngz e it - E KG.  Be i  de n  

e in fa c he n  E xt r as ys t o le n  ve nt r iku lä r e r  Ge ne se  l ieß  s ic h  ke in  

e ind eu t ig e r  T r e nd  nac hwe is e n .  T r o t z e ine r  le ic ht e n Zu na hme  de r  
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ma x ima le n  Anza h l  vo n  E xt r a s ys t o le n  p r o  S t unde  ka m e s  zu  e ine r  

ge r ing e n Abna h me d er  G es a mt e xt r a s ys to l ie .  D ie  Sp ä t po t ent ia la na lys e  

ze ig t e ,  d as s  e in  Z uw ac hs  de s  M MI  z u  e ine r  Ver sc h le c ht e r u ng  so wo h l  

vo n QRS- D au er  u nd  RMS  a ls  au c h vo n  L AS fü hr t .  D ie  QT - D is pe r s io n  

na hm t r o t z  de r  Zu na hme  d er  Mu ske lma ss e  s ig n if ik a nt  a b  u nd  e r r e ic ht  

im M it t e l  fa s t  w ie der  p hys io lo g is c he  Wer t e .  D ie  Pa t ie nt e n d ie s e r  

Gr uppe  w ar e n zu  51%  mit  e in e r  zwe i fa c h o de r  d r e i fa c h  

a nt ihyp er t e ns ive n  T her a p ie  ve r so r g t  und  na hme n  haup t sä c h l ic h  ( 60% )  

Ca- Ant ago n is t e n e in .  

Tabel le  18 

 M M I Zunah m e -  G ruppe  3  

 Anf ang  n  Ende  n  p  

L Z- EK G  

Anza h l  de r  VE S in  24 h  956  ±  22 68  20 583  ±  17 27  20  n. s .  

ma x ima le  Za h l  d e r  VE S p r o  S t unde 34  ±  67  20 50  ±  159  20  n. s .  

Anza h l  de r  Co up le t s  2  ±  8  20 3  ±  7  20  n. s .  

Anza h l  de r  SVE S in  2 4 h 142  ±  31 7  20 740  ±  18 33  20  n. s .  

Echo ka rd io g rap h ie   

I VS  in mm 12  ±  1  32 13  ±  1  32  <  0 , 05  

LVP W in  mm 11  ±  1  32 11  ±  1  32  n. s .  

LVE D D in  mm 49  ±  3  32 52  ±  3  32  <  0 , 0001  

LVE SD in  mm 29  ±  5  14 30  ±  5  14  n. s .  

f r a c t io na l  s ho r t e n ing  in  %  41  ±  8  14 42  ±  9  14  n. s .  

LV M M in g  266  ±  47  32 312  ±  53  32  <  0 , 0005  

MMI  in  g / m2  138  ±  21  32 161  ±  23  32  <  0 , 0001  

Spätpot ent ia l e   

QRS in  ms  101  ±  18 7  16 105  ±  25  16  n. s .  

RMS in  µ V  55  ±  33  16 48  ±  26  16  n. s .  

L AS in  ms  29  ±  13  16 35  ±  20  16  n. s .  

EK G  

QT - D isp er s io n in  ms  51  ±  18  31 40  ±  16  31  <  0 , 01  

So ko lo w- L yo n- I nd e x in  mV 3  ±  1  32 3  ±  1  32  n. s .  
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Die T endenzen,  d ie s ich ber e it s  in  der  ko mbin ie r t en Gruppe 2  

abgeze ichnet  haben,  ko nnten be i Auswer tung der  Ergebn isse de r  

Pat ienten in  Gruppe 3 best ät igt  wer den.  Be i e ine m s ign if ikant en  

Anst ieg des s ysto l ischen B lutdrucks vo n 154, 6 ± 25,1 mmHg au f 158,1  

± 22,1  mmHg ( p <0,05)  kam es  echokard io graphisch zu e ine r  

deut l ichen Zunahme des  Muske lmassen index.  Währ end s ich be i de n 

ver e inze lt  au ft r et enden E xt rasys to len sow ie den ko mplexe n  

Arr hyt hmie n vent r iku lä ren Ursprungs ke ine e indeut ige bzw.  nur  e ine  

d iskr et e Tendenz ab lesen l ieß ,  ze igt e s ich au f Vor ho febene e ine  

deut l iche  Zunahme der  E xt ras yst o lie rat e,  o hne jedoch das  

S ign if ikanzn iveau zu  er r e ichen.  D ie  Spä tpotent ia lana lyse  ver deut l icht e,  

dass e ine  Zunahme des MMI  zu e ine r  Zunahme der  QRS-Dauer ,  e ine r  

Abnahme der  RMS- Amp lit ude,  sowie  zu e iner  Ver längerung der  LAS-

Dauer  führ t  und es so mit  insgesamt  zu e iner  Ver schlecht erung  der  

er ho benen Spätpo tent ia lpara meter  ko mmt .   Be im d irekt en Verg le ich der  

Gruppen 1 und 3 ze igt en s ich d ie  in T abe l le  19 dar gest e l lt e n 

Ergebn isse :  
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Tabel le  19 

 Verg lei ch Gruppe 1 und Gruppe 3 

  MMI-Gruppe n Mitte lwert  p  

Langzeit - EKG     

abgeno mmen 6 186 ± 209 
Anzah l der  VES in 24h 

zugeno mmen 22 561 ± 1689 
< 0,005 

abgeno mmen 6 16 ± 15 Max ima le  Zah l der  VES 

pro  Stunde zugeno mmen 22 48 ± 155 
n. s.  

abgeno mmen 6 1 ± 1 
Anzah l der  Coup let s 

zugeno mmen 22 3 ± 7 
n. s.  

abgeno mmen 6 2191 ± 3186 
Anzah l der  SVES in 24h 

zugeno mmen 22 637 ± 1749 
n. s.  

Spätpotent ia le      

abgeno mmen 8 114 ± 28 
QRS in ms  

zugeno mmen 28 109 ± 32 
n. s.  

abgeno mmen 8 33 ± 15 
RMS in µV 

zugeno mmen 28 40 ± 23 
n. s.  

abgeno mmen 8 32 ± 10 
LAS in ms 

zugeno mmen 28 34 ± 16 
n. s.  

EKG     

abgeno mmen 11 49 ± 10 
QT Disper s io n in  ms  

zugeno mmen 32 39 ± 15 
n. s.  

 

Be im d ir ek t e n Ver g le ic h  d e r  Su bko l le k t ive  mit  e ine r  Abna h me  bzw .  

e ine r  Zu na hme  d e s  Mu sk e lma s se n ind e xes  ze ig e n s ic h in  d e r  Gr up pe  

mit  e ine r  Zu na hme  s ig n i f ik a nt  me hr  ve nt r iku lä r e  E xt r a s ys t o le n  so w ie  

in  de r  T e nde nz  a uc h me hr  Co up le t s .  Be i  d e n Pa r a met e r n d e r  

Spä t po t ent ia la na lys e  s ind  d ie  E r ge bn is se  e he r  inho mo ge n wo be i s ic h  

in  de r  Gr up pe  mit  e ine r  Zu na hme  de r  l i nk s ve nt r iku lä r e n  

Mu ske lma s s e  R MS u nd  L AS  t e nde n z ie l l  e be nfa l ls  ve r s c h le c ht e r n  

wä hr e nd  e s  zu  e ine r  g e r ing e n Abna hme  u nd  da mit  V er be s se r u ng  de r  

QRS D auer  ko mmt .  
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6 Di skuss ion 
 

D ie  a r t e r ie l le  H yper t o n ie  g i lt  a ls  Ur sa c he  v ie le r  Fo lg eer k r a nku nge n ,  

de r e n Ü ber s ic ht  be r e it s  i n  T a be l le  3  d a r ge s t e l lt  wur de .  Au f  ka r d ia le r  

Se it e  s ie ht  ma n  d ie  l ink s ve n t r ik u lä r e  H yp er t r o ph ie  a l s  

Adap t io ns me c ha n is mu s  de s  H er ze ns  a n d e n g es t e ig e r t e n pe r ip her e n  

W ider s t a nd  a n,  u m au f  d ie s e  We is e  d ie  ad äqua t e  Pu mp le is t u ng  

au fr ec ht zu e r ha lt e n.  U na bhä ng ig  vo n de r  Ge nes e  s t e l lt  d i e  

l i nks ve nt r iku lä r e  H yper t r o ph ie  ne be n M yo kar d is c hä mie n  jedo c h  

e ine n  R is iko fa k t o r  fü r  e ine  e r hö ht e  Ar r h yt hmo ge n i t ä t  u nd  de n  

p lö t z l ic he n Her z t o d  da r 2 9 , 3 0 .  S t u mme M yo kar d is c hä mie n  au f  d e m 

Bo de n e ine r  Ma kr o ang io p a t h ie  wer d e n in  d e r  L it e r a t u r  mit  e ine r  

I nz ide nz  vo n  40%  be sc hr ie be n2 6  u nd  kö nne n  ne be n  e ine r  

l i nks ve nt r iku lä r e n H yp er t r o ph ie  a ls  e ine  we it e r e  Ur sac he  fü r  e in e  

e r hö ht e  Ar r hyt h mo g e n it ä t  ges e he n  we r de n.  I n  d ie s e r  U nt e r s uc hu ng  

wur de n Ma kr o ang io p a t h ie n  be i U nt e r s uc hu ngs beg inn  au sg es c h lo s se n ,  

so das s  a ls  u r sä c h l ic h  fü r  d ie  be s t e he nde n Her z r hyt h mus s t ö r ung e n  

e ine  l i nks ve nt r iku lä r e  H yp er t r o ph ie  a n ge no mme n  w er de n k a nn.  

Zur z e it  l ie ge n e inz e lne  S t ud ie n  vo r ,  d ie  s ic h  mit  de n Au sw ir k u nge n  

e ine r  L ink s he r z hyp er t r o ph ie  au f  d ie  A r r hyt h mie ne ig u ng  be i  T ie r  u nd  

Me ns c h be fa s se n.  Nur  ka su is t i sc h w er de n lo ng it u d ina le  

Ver la u fs beo bac ht u ng e n be züg l ic h  de r  Ar r hyt h mie häu f ig ke it  u nd  d e r  

ve r s c h ie de ne n e le k t r o phys io lo g is c he n Me s sg r ö ß en da r g e s t e l l t :  

1 )  R ia ls  e t  a l.  u nt e r su c ht e n in s ge sa mt  neu n Ka t ze n mit  du r c h  

Ao r t enba nd ing  kü ns t l ic h  indu z ie r t e r  L ink s he r z h yp er t r o ph ie  au f  

e lek t r o phys io lo g is c he  I nd uz ie r ba r k e it  vo n ve nt r ik u lä r e n  

T ac hyk ar d ie n 3 1 .  Na c h E nt fe r nu ng  de s  B a nd ing s  ka m e s  i m  

Ver la u f in  e t wa  50%  der  Fä l le  z u  e ine r  R egr e s s io n de r  

H yper t r o ph ie  mit  e ine r  na c hfo lg e nde n No r ma l is ie r u ng  de r  

e lek t r o phys io lo g is c he n P ar a met e r  und  d e r  ve nt r iku lä r e n  

Vu lner a b i l i t ä t  wo be i  d ie  T ie r e  mit  p e r s is t ie r e nd er  L VH e in e  

deu t l ic h  e r hö ht e  ve nt r iku lä r e  Vu lne r a b i l i t ä t  ze ig t e n.  

2 )  Me s se r l i  e t  a l .  u nt e r s uc ht e n E nd e  de r  ac ht z ig e r  J a hr e  23  

Pa t ie nt e n mit  a r t e r ie l le r  H yper t o n ie  und  l ink s ve nt r iku lä r e r  
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H yper t r o ph ie ,  vo n d e ne n  13  mit  Ca lc iu ma nt ago n is t e n  

( Ver ap a mi l ,  D i lt ia ze m u nd  I s r a d ip in )  u nd  z e hn mit  

H ydr o c h lo r o t h ia z id  be ha nd e lt  w ur de n3 2 .  I n  be id e n  

Su bko l le k t ive n ka m e s  z u  e ine r  B lu t d r uck s e nku ng .  D er  

Mu ske lma s s e n inde x u nd  d ie  Ar r h yt hmie hä u f igk e it ,  so wo h l  

a t r ia l  a ls  a uc h  ve nt r iku lä r ,  na h me n je do c h nu r  in  d e r  

Ca lc iu ma nt a go n is t e ngr up pe  s ig n i f ik a nt  ab.  

3 )  Vo n Go t t d ie ne r  e t  a l.  wur de  199 7  e ine  Ver g le ic hs s t ud ie  

bezü g l ic h  de r  W ir k sa mk e it  ve r sc h iede ner  a nt ih yp er t e ns ive r  

Med ika me nt e  au f  d ie  Re gr e ss io n  de r  l i nk s ve nt r iku lä r e n  

Mu ske lma s s e  vo r ge s t e l lt ,  o hne  jedo c h d ie  E f fek t e  au f  d ie  

Ar r h yt hmie er e ig n is s e  e inzu be z ie he n2 .  I n  d ie s e r  U nt e r su c hu ng  

ze ig t e  s ic h  im Geg e nsa t z  zu  de n E r g e bn is s e n vo n Me s se r l i  e t  

a l.  e in  po s it ive r  E f fek t  au f  d ie  Mu ske lma s s e  fü r  

H ydr o c h lo r o t h ia z id ,  ACE - H e mmer  u nd  β - B lo cker ,  wä hr e nd  fü r  

Ca lc iu ma nt a go n is t e n t r o t z  adäqu a t e r  B lu t d r uc ke ins t e l lu ng  

ke ine  Re duk t io n de r  Mu ske lma s s e  na c hzuwe is e n w ar .   

4 )  Pe r ing s  e t  a l .  u nt e r su c ht e n 200 0  a n  92  Pa t ie nt e n  mit  a r t e r ie l le r  

H yper t o n ie  u nd  au sg e sc h lo s se ner  ka r d ia le r  Zw e it e r k r a nk u ng  

inw ie fe r n n ic ht inva s ive  U nt e r s uc hu ngs met ho de n zu r  

R is iko s t r a t i f iz ie r u ng  im H inb l ic k  au f  a r r hyt h mo g e ne  E r e ig n is s e  

he r a ngezo ge n  wer de n kö nne n3 3 .  D ie  E r ge bn is s e  w ie s e n zu m 

e ine n  no c hma ls  au f  d ie  e indeu t ige  V er b indu ng  zw is c he n  de m 

Aus maß  d er  H yp er t r o ph ie  u nd  de m so wo hl  qu a l it a t iv  a ls  auc h  

qua nt it a t iv  me s s ba r  e r hö ht e n Ar r h yt hmie r is iko  h in  u nd  ze ig t e n  

zu m a nd er e n d ie  Ko r r e la t io n d e r  L i nks her z h yper t r o ph ie  m it  d e n  

in  d e r  Spä t po t ent ia la na lys e  e r ho be ne n P ar a met e r n Q RS- D aue r  

und  R MS.  D ie  L AS e r w ie s  s ic h  a ls  hyp er t r o ph ieu na bhä ng ige r  

P a r a met e r .  

I n  de r  nu n vo r l ieg e nd e n S t ud ie  so l lt e  p r o spek t iv  u nt e r s uc ht  wer de n ,  

w ie  s ic h d ie  l ink s ve nt r iku lä r e  H yper t r o ph ie  u nt e r  a l lg e me ine r  

a nt ihyp er t e ns ive r  T her ap ie  ve r hä l t  und  o b e s  im Zug e  e ine r  

B lu t d r uck no r ma l is ie r u ng  z u  e ine m Rü ckga ng  de r  l ink s ve nt r ik u lä r e n  

H yper t r o ph ie  u nd  da mit  na c h fo lg e nd  zu  e ine r  Ver bes se r u ng  de r  
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r hyt hmo lo g is c he n P ar a met e r  bzw.  e ine r  Abna h me  d er  e r hö ht e n  

Ar r h yt hmie ne igu ng  ko mmt .  B e i  d e r  T her ap ie  w ur de  n ic ht  z w is c he n  

de r  E inna hme  be s t immt e r  Su bs t anzg r uppe n d i f fe r e nz ie r t ,  und  d i e  

B lu t d r uck e ins t e l lu ng  e r fo lg t e  in  de n me is t e n Fä l le n  du r c h d i e  

Hau sä r z t e .  P r o b le mat is c h e r w ie s  s ic h  im Ver la u f  de r  U nt e r su c hu ng   

d ie  B lu t d r uck e ins t e l lu ng  a u f  no r ma le  B lu t d r uck n ive au s .  I n  d e r  

L it e r a t u r  w ir d  e ine  e f fe k t ive  B lu t d r uc ke ins t e l lu ng  in  de r  P r a x is  be i  

we n ig er  a ls  30%  de r  be ha nde l t e n Pa t ie nt e n be s c hr ie be n3 4 , 3 5 , 3 6 .  

T r o t z  e ine r  fü r  da s  Ge sa mt ko l le k t iv  a uc h in  d ie se r  S t ud ie  in s ge s a mt  

n ic ht  be f r ied ige nde n a mbu la nt e n B lu t d r ucke ins t e l lu ng  k a m e s  be i  

25%  de r  Pa t ie nt e n zu  e ine r  mit t le r e n Abna h me  de s  

Mu ske lma s s e n inde xe s  vo n 177  ±  70  g / m2  a u f 1 54  ±  53  g / m2 ,  wo be i  

s ic h be i  le d ig l ic h e ine r  P a t ie nt in  d ie  M us ke lma s s e  na c h e ine m 

a nfa ngs  pa t ho lo g is c he n Wer t  au f  e ine n  p h ys io lo g is c he n  Wer t  

no r ma l is ie r t e .  E r s t ma l ig  ko nnt e  im  d ir e k t en V er g le ic h g ez e ig t  

wer de n,  d as s  in  de m ge sa mt e n  Pa t ie n t ensu bko l lek t iv  mit  Rü ckg a ng  

de r  l ink s ve nt r ik u lä r e n M us ke lmas se  t r o t z  pe r s is t ie r e nde r  

H yper t r o ph ie  e ine  d eu t l ic he  Abna hme  de r  Ar r h yt hmie ne igu ng  vo r  

a l le m h ins ic ht l ic h  ko mp le xve nt r iku lä r e r  E xt r as ys t o le n zu  beo bac ht e n  

war .  I m G ege ns a t z  dazu  ka m es  be i p r o g r ed ie nt e r  l ink s ve nt r iku lä r e r  

H yper t r o ph ie  zu  e ine r  Zu na hme  de r  Ar r h yt hmie ne igu ng .  Zu s ä t z l ic h  

ze ig t e  s ic h im Ra h me n der  Red uk t io n d e s  Mu sk e lma s se n ind e x e in e  

Ver be s se r u ng  d e r  QT  D is per s io n.  D ie  be i  de r  Sp ä t po t ent ia la na lys e  

e r ho be ne n  e le k t r o phys io lo g is c he n  Pa r a met e r  w ie s e n e in e  

Ver s c h le c ht e r u ng  fü r  Q RS - D auer  u nd  RMS - Hö he  au f .  Led ig l ic h d i e  

L AS- D au er  ve r be s se r t e  s ic h t e nd e nz ie l l ,  wo be i s ie  je do c h na c h  

vo r l ieg e nd er  S t ud ie n la g e  a ls  h ype r t r oph ieu na bhä ng ige r  P a r a met e r  z u  

wer t e n is t 3 3 .   

Be i  de n 75%  d er  Pa t ie nt e n d es  Ge sa mt ko l le k t ive s  de r e n  

Mu ske lma s s e n inde x wä hr e nd  d e r  Na c hbeo ba c ht u ng sze it  we i t e r h i n  

a nge s t iege n  o de r  g le ic hg e b l ie be n  is t ,  ze ig t e  s ic h in s ge sa mt  ge se he n  

e ine  t e nde nz ie l le  H äu fu ng  so w o h l de r  su p r a ve nt r ik u lä r e n  

E xt r as ys t o le n  a ls  a uc h  de r  Häu f ig ke it  ve nt r ik u lä r e r  E xt r as ys t o le n p r o  
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S t unde  be i  p r o g r ed ie nt  p a t ho lo g is c he r  Ver ä nde r u ng  a l le r  e r ho be ne r  

Spä t po t ent ia la na lys e pa r a met e r  ( QRS,  RMS,  L AS) .   

D ie  im Ver la u f  beo ba c ht e t e  Mu sk e lma s se nzu na hme  k a nn ma n  a u f  

e ine  ma nge lha ft e  B lu t d r uck e ins t e l lu ng  zu r ück fü hr e n,  da  e s  im M it t e l  

zu  e ine m le ic ht e n Ans t ieg  de s  B lu t d r u ck n ive au s  vo n 156  ±  2 4  mmH g  

au f 158  ±  2 1  mmHg k a m.    

Aus  d ie se n g ewo nne ne n E r g e bn is s e n is t  e r s ic ht l ic h ,  da ss  ü ber  e in e  

Ver mind er u ng  de r  l i nk s ve nt r iku lä r e n Mu ske lma s s e  e ine  Abna h me  d er  

p r imä r e n  Ar r hyt h mie häu f ig ke it  u nd  vo r  a l le m d er  H äu f igk e it  vo n  

ko mp le xe n  ve nt r iku lä r e n  E xt r a s ys t o le n  zu  e r r e ic he n  is t .  E ine  so lc he  

H yper t r o ph ie r eg r e s s io n  ka nn  nu r  ü be r  e ine  Se nk u ng  de s  a r t e r ie l le n  

H yper t o nu s  e r fo lg e n.  Ko mmt  e s  t r o t z  e ine r  e ing e le it e t e n T her ap ie  

n ic ht  zu  e ine r  s ig n i f ik a nt e n Abna h me  des  B lu t d r uc ke s  fo lg t  in  de r  

Reg e l  e ine  we it e r e  Zu na hme  d er  l ink s ve nt r iku lä r e n  M us ke lma s se ,  d i e  

ko ns eku t iv  z u  e ine r  Zu na hme  d er  Ar r hyt h mie häu f ig ke i t  u nd  zu  e ine r  

Ver s c h le c ht e r u ng  w e it e r e r  e lek t r o phys io lo g is c her  P a r a met e r  w ie  

QRS- D auer ,  R MS- Hö he  u nd  L AS- Da ue r  fü hr t .   

Me hr e r e  ak t ue l le  S t ud ie n be z ie he n s ic h au f  d ie  a r t e r ie l le  H yp er t o n ie  

und  ih r e  T her ap ie  so w ie  d e n po s it ive n  E ffek t  e ine r  B lu t d r uc ks e nk u ng  

m it  nac h fo lge nder  H yp er t r o ph ie r e g r es s io n au f d ie  k a r d ia le  

Mo r t a l it ä t .   

W ie  in  de r  H yper t e ns io n O p t ima l T r e a t me nt  ( HOT ) - S t ud ie 3 8  gez e ig t  

wur de  is t  e ine  e f fek t ive  B lu t d r ucks e nk u ng  au f  no r mo t e ns iv e  

B lu t d r uck wer t e  in  w e it  hö her e m Aus maß  mö g l ic h a ls  d ie s  in  

Ver g le ic hsko l lek t ive n  o de r  a uc h in  d e r  vo r l ie ge nde n  U nt e r s uc hu ng  

e r r e ic ht  w ir d .  E s  l ieß  s ic h  auß er de m na c hw e is e n,  d a ss  e in e  

B lu t d r uck se nku ng  au f  140 /90 mmH g au sr e ic he nd  is t  u nd  e ine  w e it e r e  

Se nku ng  ke ine n s ig n i f ika nt e n we it e r e n po s it ive n  E f fek t  au f  d i e  

ka r d io va sku lä r e  E r e ig n is r a t e  ha t ,  so fe r n k e ine  zu s ä t z l ic he n  

E r k r a nku ng e n w ie  z u m B e is p ie l  D ia be t es  me l l it u s  vo r ha nde n s ind 3 7 .  

E ine  e f fek t ive  a nt ih yp er t e ns ive  T he r ap ie  fü hr t  jedo c h zu  e ine r  

deu t l ic he n  Abna hme  d er  ka r d io va sk u lä r e n E r e ig n is s e  in  Fo r m e ine r  

Abna h me  d er  M yo kar d in fa r k t -  und  Sc h la ga nfa l l r a t e .   
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D ie  Lo sa r t a n I nt e r ve nt io n Fo r  E nd p o int  R edu c t io n S t ud ie  ( LI FE )  

o f fe nba r t e  d as s  e ine  H yp er t r o ph ie r e g r es s io n  mit  e ine r  deu t l ic he n  

Red uk t io n d e r  ka r d ia le n  Mo r t a l it ä t  e inhe r ge ht  u nd  d a ss  e ine  

la ng fr is t ig e  B lu t d r uc ke ins t e l lu ng  fü r  e ine  ma x ima le  

H yper t r o ph ie r eg r e s s io n  w ic ht ig  is t 4 3 , 4 5 .  Saad e h e t  a l .  ze ig t e n  d as s  

n ic ht  de r  Ho c hdr uck  pe r  se  so nd er n d ie  l i nk s ve nt r iku lä r e  

H yper t r o ph ie  u nd  e ine  e r hö ht e  ve nt r iku lä r e  Ar r h yt hmie ne igu ng  be i  

H yper t o n ik e r n d ie  R is iko fak t o r en f ü r  e ine n p lö t z l ic he n H er z t o d  

s ind 44.  Ko mb in ie r t  ma n nu n d ie  E r g e bn is s e  d ie s e r  S t ud ie n so  e r g ib t  

s ic h  da r au s  d ie  S c h lu s s fo lg e r u ng ,  d a ss  e ine  e f fe k t ive  S e nk u ng  d e s  

B lu t d r uck s  so wo h l zu  e ine r  Abna hme  de r  is c hä mis c he n a ls  auc h de r  

a r r h yt hmo ge ne n  E r e ig n is s e  de s  Her ze n  fü hr e n  k a nn.  E ine  e f fek t iv e  

B lu t d r uck e ins t e l lu ng  ka nn  na c h d e n E r fa hr u ng e n a us  de r  H OT  S t ud ie  

mit  ma x ima l  d r e i  ve r s c h ie de ne n Ant ihyp er t e ns iva  in  d e r  M e hr z a h l  

de r  F ä l le  e r r e ic ht  w er de n.  E in  po s it iv e r  E ffek t  fü r  e ine  T her a p ie  m it  

Ang io t e ns in - 1 - Ant a go n is t e n au f  d ie  ka r d io va sku lä r e  Mo r t a l it ä t  be i  

a r t e r ie l le r  H yper t o n ie  u nd  ko nsek u t ive r  H yp er t r o ph ie  wur de  dur c h  

d ie  LI FE  S t ud ie  be le g t .  Beso nder s  au f fä l l ig  u nd  a l lt ag sr epr äs e nt a t i v  

is t  in  d e r  vo r l ie ge nd e n  U nt e r s uc hu ng  j edo c h d ie  d eu t l ic h  ge wo r de ne ,  

unbe fr ie d ig e nd e  E ins t e l lu ng  de r  H yper t o n ie  im a mbu la nt e n  

Ver so r gu ngs ber e ic h .  H ie r  s t e l lt  s ic h  d i e  Fr age ,  o b d ie s  se ine  Ur sa c he  

in  e ine r  ma ng e lnd e n Co mp l ia nc e  de r  Pa t ie nt e n  ha t  o der  au f  e in  

ine f fek t iv  ü ber wac ht e s  T her a p ie r e g ime  zu r ückz u fü hr e n is t .  Au f  jed e n  

Fa l l  be s t e ht  h ie r  e in  de u t l ic he r  H a nd lu ng s bed a r f zu r  Op t imie r u ng  de r  

T her ap ie  bzw.  Au fk lä r u ng  d e r  Pa t ie nt e n,  u m inne r ha lb  de s  g e sa mt e n  

T her ap ie ko nzep t e s  e ine  be s se r e  B lu t d r uck e ins t e l lu ng  e r r e ic he n zu  

kö nne n  u nd  so mit  e ine  H yp er t r o ph ie r eg r e s s io n  zu  e r z ie le n .  De s  

We it e r e n ze ig t e  s ic h ,  d a ss  im G eg e nsa t z  zu r  Spä t po t ent ia la na lys e  be i  

de r  KH K e in  e inz e lne r  Pa r a met e r  be i  d e r  l ink s ve nt r ik u lä r e n  

H yper t r o ph ie  z u r  a r r h yt hmo ge ne n  R is iko s t r a t i f iz ie r u ng  n ic ht  

ausr e ic he nd  is t .  D ie  mu lt i fak t o r ie l le  Ge ne se  d e r  E xt r as ys t o l ie  i n  

Fo r m vo n e r hö ht e m Wa l l- S t r e ss ,  M ik r o z ir ku la t io nss t ö r ung e n u nd  

E le k t r o lyt imba la nce n  is t  u r sä c h l ic h  f ü r  d ie se n  Sa c hver ha l t  wo dur c h  

s ic h  d ie  No t wend igk e it  e ine r  br e it  a nge leg t e n a r r hyt hmo ge ne n  
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R is iko s t r a t i f iz ie r u ng  be i  P a t ie nt e n  mit  e r hö ht e m Mu ske lma s s e n inde x  

e r g ibt .  

 
7  Sch lus s fo lge rung  
 
 
D ie  l ink s ve nt r ik u lä r e  H yp er t r o ph ie  a ls  h yper t o n ie a sso z i ie r t e  

Fo lge er k r a nku ng  fü hr t  zu  e ine m s ig n i f ik a nt  ve r me hr t en Au ft r e t e n  

ve nt r ik u lä r e r  u nd  ko mp le xve nt r ik u lä r e r  Ar r h yt hmie n  so w ie  

t end e nz ie l l  z u  ve r me hr t e n s upr a ve nt r ik u lä r e n  E xt r as ys t o le n.  Da s  

T her ap ie z ie l  e ine r  a nt ih yp er t ens ive n  T her ap ie  is t  e in e  

No r ma l is ie r u ng  de s  B lu t d r uck s  u nd  k o ns eku t iv  e ine  Re duk t io n de r  

l i nks ve nt r iku lä r e n Mu ske lma s se ,  e ine  V er r ing er u ng  d e r  

Ar r h yt hmie hä u f igk e it  u nd  e ine  Ver bes se r u ng  de r  k a r d io va sku lä r e n  

Mo r t a l it ä t .   

Ge l ing t  e s  im Zug e  de r  T he r a p ie  n ic ht  d e n B lu t d r uc k  e f fe k t iv  

e inz us t e l le n,  ko mmt  es  zu  e ine r  Pe r s is t e nz  bzw.  zu  e ine r  we it e r e n  

P r o gr ess io n de r  l ink s ve nt r iku lä r e n H yper t r o ph ie  wa s  e in s ig n i f ik a nt  

e r hö ht es  a r r h yt hmo ge nes  R is iko  fü r  ve nt r ik u lä r e  E xt r as ys t o le n mit  

s ic h  fü hr t .  So  ze ig t e  s ic h in  de r  v o r l ie g e nde n  U nt e r s uc hu ng  be i  

l i nks ve nt r iku lä r e r  H yp er t r o ph ie  e ine  Häu fu ng  ko mp le xve nt r iku lä r e r  

Ar r h yt hmie n  u nd  su pr a ve nt r ik u lä r e r  E xt r a s ys t o le n.  E in  e r hö ht e s  

a r r h yt hmo ge ne s  R is iko  l ieß  s ic h e be nfa l ls  a n ve r me hr t  

pa t ho lo g is c he n Spä t po t ent ia le n e r k e nne n.  Ander e  S t ud ie n be le ge n ,  

das s  e s  au f  d e m Bo de n e ine r  l i nk s ve nt r iku lä r e n  H yper t r o ph ie  be i  

a r t e r ie l le r  H yp er t o n ie  e in  e r hö ht es  R is iko  fü r  de n p lö t z l ic he n  

Her z t o d  g ibt 4 4 .   

E be nso  ko nnt e  a k t ue l l  ge ze ig t  w er de n,  d as s  e s  im Ra h me n e ine r  

la ng fr is t ig e n e f fe k t ive n B lu t d r uck s e nku ng  zu  e ine m Rü ckg a ng  d e r  

l i nks ve nt r iku lä r e n Mu sk e lma s se  ko mmt ,  w as  e ine  R eduk t io n d e r  

ve nt r ik u lä r e n u nd  supr a ve nt r iku lä r e n  E xt r as ys t o l ie  z u r  Fo lg e  ha t .  

D ie  Sp ä t po t ent ia la na lys e  is t  i n  d ie se m Z us a mme nha ng  zu r  

R is iko s t r a t i f iz ie r u ng  z u r ück ha lt e nd  z u  ve r wer t e n,  da  e s  a uc h be i  

s ink e nd er  M us ke lma s s e  zu  p e r s is t ie r e nd  pa t ho lo g is c he n  
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Spä t po t ent ia le n ko mmt  so la ng e  e in  e r hö ht e r  Mu ske lma s s e n ind e x  

vo r l ieg t .     

Ge ner e l l  kö nne n  a ls  p r ä d ik t ive  Pa r a me t e r  in  d ie se m Zu sa mme nha ng  

je do c h d e r  ec ho k ar d io gr ap h is c h  be s t immt e  l ink s ve nt r iku lä r e  

Mu ske lma s s e n inde x,  so w ie  d ie  be i  d e r  Spä t po t ent ia la na lys e  e r ho be n e  

QRS- D auer  u nd  d ie  R MS- Amp l it ud e  g ewer t e t  wer de n.  Der  So ko lo w-

L yo n- I nde x  ( S LI )  ha t  bez üg l ic h  d e s  H yper t r o ph ie au s maß e s  e ine  nu r  

ge r ing e  Au s sag ekr a ft ,  im V er la u f ka nn e r  jedo c h in  gew is s e m Maß e  

a ls  Ver la u fs par a met e r  be züg l ic h  d es  A r r hyt h mier is iko s  d ie ne n,  d a  e s  

be i  e ine r  Abna h me  de s  S LI  vo n  pa t ho lo g is c he n  au f  No r ma lwer t e  auc h  

zu  e ine r  Abna hme  de r  ko mp le xve nt r iku lä r e n  E xt r a s ys t o le n in  Fo r m 

vo n Co up le t s  ka m.  Be i  s ic h w e it e r  ve r sc h le c ht e r nde m S LI  ko mmt  e s  

da h ing eg e n zu  e ine r  P e r s is t e nz  bzw .  Zu na h me  d er  ve nt r iku lä r e n  

E xt r as ys t o l ie .  

I n  H inb l ic k  a u f e ine  E v ide nz  bas ie r t e  Med iz in  u nd  d ie  ho he n Ko s t e n  

im G es u nd he it sw es e n w är e  nu n e in e  g r o ß  ang e le g t e  S t ud ie  vo n  

ak t ue l le m I nt e r es s e  u m d ie  E ck pu nk t e  e ine r  me d iz in is c h  e f fe k t ive n  

und  g le ic hz e it ig  w ir t sc ha ft l ic he n  a nt ih ype r t e ns ive n  T her ap ie  

he r au sz uar be it e n.  

 

8  Zus am m en fa ssu n g  
 

D ie  a r t e r ie l le  H yp er t o n ie  is t  in  de n  wes t l ic he n Lä nder n e ine  de r  

w ic ht igs t e n Vo lk sk r a nk he it e n u nd  fü hr t  im Ver la u f a n ve r s c h ie de ne n  

Or ga ne n zu  S eku ndär ve r ä nder u nge n.  Au f ka r d ia le r  S e it e  impo n ie r e n  

vo r ne hml ic h  d ie  ko r o nar e  H er zk r a nk he it  so w ie  d ie  l i nk s ve nt r iku lä r e  

H yper t r o ph ie .  D ie  Zu na hme  de r  l ink s ve nt r iku lä r e n Mu ske lma s s e  ga l t  

zu nä c hs t  a ls  e in  r e in  a dap t ive r  E ffe k t  zu r  Au fr e c ht e r ha lt u ng  d e r  

myo kar d ia le n  Wa nds pa nnu ng  be i  s t e ig e nd e n Ve nt r ike ld r uc ke n,  is t  

je do c h mit t le r we i le  a ls  e ig e ns t änd ig e r  pa t ho lo g is c he r  P r o zes s  

id e nt i f iz ie r t  wo r de n.  Ne be n m yo k ar d i a le r  I s c hä mie  ve r u r s ac ht  du r c h  

e ndo t he l ia le  D ys fu nk t io n ka nn e s  ü be r w ieg e nd  au f  de m Bo de n e ine r  

ge t r igg er t e n Au t o mat ie  z u  e ine r  ve r me hr t e n Ar r h yt hmo ge n it ä t  

ko mme n.  D ie  I nz id e nz  vo n sup r a -  und /o de r  ve nt r iku lä r e n  
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Ar r h yt hmie n  l ie g t  be i  H yper t o n ik e r n ze hn ma l  hö he r  a ls  be i  

no r mo t e ns ive n  V er g le ic hs ko l lek t ive n.  D ie  B ez ie hu ng  zw is c he n de m 

Aus maß  de r  H yp er t o n ie  u nd  de r  S t e r be r a t e  bzw.  de m R is iko  e ine s  

a r r h yt hmo ge ne n T o des  wur d e  be r e i t s  du r c h L e  Heu ze y e t  a l.  ( 19 88)  

und  Po r t  e t  a l.  ( 2000)  na c hge w ie s e n.  E s  e x is t ie r e n ve r e inz e lt e  

U nt e r suc hu ng e n d a r ü ber ,  inw ie fe r n e in e  a nt ih yp er t ens ive  T her ap ie  z u  

e ine r  R egr e s s io n d e r  l i nks ve nt r iku lä r e n H yp er t r o ph ie  fü h r t 2 , 3 2 ,  de r  

E ffek t  e ine r  so lc he n Regr es s io n a u f d ie  Ar r hyt h mier a t e  is t  b is  je t z t  

a be r  nu r  u nz ur e ic he nd  u nt e r suc ht  wo r de n.  I n  d ie s e r  U nt e r su c hu ng  

wur de  da he r  d ie  Ver ä nd er u ng  de r  l i nk s ve nt r iku lä r e n Mu ske lma s s e  

und  de s  Mu sk e lma s se n ind e xe s  in  Abhä ng igk e it  vo n d e r  

B lu t d r uck e nt w ick lu ng ,  so w ie  da r au s  r esu lt ie r e nd  d ie  Bed eu t u ng  fü r  

d ie  E xt r as ys t o l ie r a t e  beo ba c ht e t .  De s  We it e r e n  wur d e  u nt e r suc ht  

inw ie fe r n s ic h  a nd er e  r hyt h mo lo g is c he  n ic ht - i nva s ive  P ar a met e r  i n  

Abhä ng igk e it  vo n de r  l ink s ve nt r ik u lä r e n Mu sk e lma s se  ve r ä nder n.  

I n  u ns e r e m Ge sa mt ko l le k t iv  ze ig t e  s ic h  geg e nü ber  

No r mo to n ike r ko l le k t ive n e ine  de u t l ic h  e r hö ht e  ve nt r iku lä r e  

E xt r a s ys t o l ie r a t e .  Der  du r c hs c hn it t l ic he  Mu ske lma s se n inde x  be t r ug  

150  ±  49 , 5  g / m2  Kö r per o ber f lä c he ,  wo be i  4 9%  der  P a t ie nt e n a n fa ng s  

e ine  e c ho kar d io g r ap h is c h  nac h gew ie s e ne  l ink s ve nt r iku lä r e  

H yper t r o ph ie  mit  e ine m Mu sk e lma s s e n ind e x vo n ü be r  134  g / m2  

au fw ie s e n.  I n  d ie s e m Pa t ie nt e nko l le k t iv  fa nd  s ic h g ege nü ber  de n  

H yper t o n ik e r n o hne  e ine n  p a t ho lo g is c h e r hö ht e n Mus ke lma s s e n ind e x  

no c hma ls  e ine  deu t l ic he  Zu na hme  d er  ve nt r iku lä r e n  E xt r a s ys t o l i e  

( 1107  ±  2 478  vs .  383  ±  6 37 ,  n . s . ) .  

Be i  P a t ie nt e n,  de r e n  M us ke lma s se n inde x  im V er la u f  de r  

U nt e r suc hu ng  a bge no mme n ha t t e ,  l i eß  s ic h e ine  Abna h me  de s  

s ys t o l is c he n B lu t d r uc ks  ( 153  mmH g vs .  143  mmH g,  n. s . )  nac hwe is e n .  

Beg le it e nd  ze ig t e  s ic h  e ine  deu t l ic he  Red uk t io n d e r  ko mp le xe n  

ve nt r ik u lä r e n E xt r a s ys t o le n in  Fo r m v o n Co up le t s  ( 27  ±  52  vs .  1  ±  2 ,  

p  <  0 , 05) .  D ie  ü br ig e n e r ho be ne n Ver l au fs pa r a met e r  ( Sp ä t po t ent ia le ,  

QT - D isp er s io n,  V er kür zu ng s fr a k t io n )  ve r be s se r t e n s ic h  nu r  

t end e nz ie l l ,   e r r e ic ht e n  je do c h k e ine  no r ma le n  Ber e ic he  bzw.  

ve r s c h le c ht e r t e n s ic h  t e i lwe is e  be i  a bne hme nde m,  jedo c h  
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pe r s is t ie r e nd  p a t ho lo g is c he m Mu ske lmas se n ind e x ( 17 7  ±  70  g / m2  vs .  

154  ±  53  g / m2 ,  p  <  0 , 05 ) .  I m Su bko l le k t iv  mit  g le ic hb le ibe nd e r  bz w.  

ge r ing  z u ne h me nder  l ink s ve nt r ik u lä r e r  Mus ke lma s s e  ze ig t e  s ic h e in e  

Pe r s is t e nz  de r  p a t ho lo g is c he n B lu t d r uckw er t e  ( 156  mmH g vs .  1 58  

mmH g) .  E s  ka m in  d ie s e r  Gr u ppe  zu  e ine r  s ig n i f ik a nt e n Zu na hme  d er  

ko mp le xve nt r iku lä r e n E xt r as ys t o le n,  so w ie  de r  su pr a ve nt r ik u lä r e n  

E xt r as ys t o l ie r a t e .  I n  de r  Sp ä t po t ent ia l a na lys e  ze ig t e  s ic h,  d a ss  e s  mit  

G le ic hb le ibe n bzw.  Z u na h me d es  Mu s ke lma s se n ind e x au c h zu  e ine r  

Zu na hme  pa t ho lo g is c her  Ver ä nder u ng e n de r  S pä t po t ent ia le  in  Fo r m 

e ine r  s ig n i f ika nt e n  Ver lä ng er u ng  de r  QRS- D auer ,  Abna h me  de r  RMS-

Amp l it u de ,  so w ie  Zu na hme  de r  L AS- Dauer  ko mmt .  E ine  d eu t l ic h e  

Zu na hme  de r  l ink s ve nt r ik u lä r e n Mu sk e lma s se  war  in  de r  Gr up pe  mit  

e ine r  s ig n i f ika nt e n Z u na h me  d es  s ys t o l is c he n B lu t d r uc ks  z u  

beo bac ht e n ( 155  mmH g vs .  158  mmH g,  p  <  0 , 05 ) .  I n  d ie s e m 

Pa t ie nt e nko l le k t iv  be s t ä t ig t e n s ic h  d ie  T e nde nz e n,  d ie  be r e it s  i n  d e r  

Gr uppe  mit  s t a b i le m Mu sk e lma s se n ind e x a nge deu t e t  ha t t en.  E s  fa n d  

s ic h  e ine  s ig n i f ik a nt  g r ö ß er e  Hä u f ig ke it  vo n Co up le t s  u nd  

supr a ve nt r iku lä r e n E xt r as ys t o le n,  so w ie  e ine  de u t l ic h e  

Ver s c h le c ht e r u ng  de r  Spä t po t ent ia lpa r a met e r .  

Der  So ko lo w- L yo n- I nd e x  e r w ie s  s ic h  in  Ü ber e ins t immu ng  mit  de r  

vo r be s t e he nde n  L it e r a t u r  auc h  in  d ie se r  U nt e r suc hu ng  a l s  

unzur e ic he nd er  Pa r a met e r  zu r  B eur t e i lu ng  d e r  l i nk s ve nt r iku lä r e n  

Mu ske lma s s e  u nd  de s  d a mit  ve r bu nde ne n Ar r hyt hmie r is iko s .  

Led ig l ic h e in  im V er lau f  no r ma l is ie r t e r  So ko lo w- L yo n- I nde x  

ko r r e l ie r t e  mit  e ine r  Abna hme  de s  l ink s ve nt r iku lä r e n  

Mu ske lma s s e n inde x.  

16%  de r  in  d ie s e r  S t ud ie  u nt e r s uc ht e n  H yp er t o n ike r  w ie se n  po s i t iv e  

Spä t po t ent ia le  au f .  I n  no r mo t e ns ive n  Ver g le ic hsko l lek t ive n  l ie g t  d ie  

P r ä va le nz  po s it ive r  Sp ä t po t ent ia le  im  Gege nsa t z  da zu  be i le d ig l ic h  

5% .  Be i  P a t ie nt e n  mit  po s it i ve n  Spä t p o t ent ia le n  ze ig t e n  s ic h  de u t l ic h  

me hr  ve nt r ik u lä r e  E xt r as ys t o le n u nd  Co up le t s .  M it  e ine r  Z u na h me  

des  B lu t d r uck s  u nd  de s  M usk e lma s se n ind e xes  im Ver la u f  ka m es  zu  

e ine r  w e it e r e n V er s c h le c ht e r u ng  de r  Spä t po t ent ia le ,  we lc h e  

w ied er u m m it  e ine r  Z u na h me d er  E xt r a s ys t o l ie r a t e  ko r r e l ie r t e .  
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I nsg es a mt  z e ig t e  s ic h  be i  Pa t ie nt e n mit  a r t e r ie l le r  H yper t o n ie  e in e  

wes e nt l ic h  e r hö ht e  E xt r as ys t o l ie r a t e ,  we lc he  be i  P a t ie nt e n mit  e ine r  

zus ä t z l ic h bes t e he nd e n E r hö hu ng  de r  l i nks ve nt r iku lä r e n  

Mu ske lma s s e  no c h akz e nt u ie r t  wur de .  I m Ver la u f war e n nu r  we n ig e  

de r  a mbu la nt  be ha nd e lt e n Pa t ie nt e n e f fe k t iv  a nt ih yper t e ns iv  

t he r ap ie r t ,  so  das s  ge r a de  au f  d ie se m Fe ld  e in  b r e it e r  

Ha nd lu ng s bedar f  be s t e ht ,  da  übe r  e ine  Redu k t io n d e s  e r hö ht e n  

B lu t d r uck s  e ine  Abna hme  de r  l i nks v e nt r iku lä r e n Mu sk e lma s se  u nd  

nac hfo lge nd  d e r  ve r me hr t e n E xt r a s ys t o l ie  e r r e ic ht  w er de n  ka nn .  

D ie se  R eduk t io n de s  M us ke lma s s e n in de xe s  fü hr t ,  w ie  d ie  LI FE 4 3 , 4 5  

S t ud ie  ge ze ig t  ha t ,  zu  e ine r  de u t l ic he n P r o g no se ve r bes se r u ng  de r  

ka r d ia le n  Mo r t a l i t ä t .  A ls  d ia g no s t i sc he  M it t e l  de r  Wa h l  zu r  

Ver la u fs beo bac ht u ng  u nd  R is iko s t r a t i f iz ie r u ng  d ie ne n vo r  a l le m d i e  

E cho kar d io gr ap h ie ,  d as  L Z- E KG u nd  d ie  S pä t po t ent ia la na lys e .  
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Abs t r ac t  

 

E in f luß  de r  H yp er t r o ph ie r eg r e s s io n au f d ie  Ar r h yt hmo ge n i t ä t  de s  

Ho chdr uck her z e ns .    

 

D ie  a r t e r ie l le  H yp er t o n ie  mit  i h r e n S e ku ndär e r k r a nku ng e n g e hö r t  zu  

de n r e le va nt e n Vo lk sk r a nk he it e n.  A ls  un mit t e lba r e  Fo lge  k a nn  e s  z u  

e ine r  H yp er t r o ph ie  de s  l i nke n  V e nt r ik e ls  ( L VH)  mit  e ine r  

s ig n i f ik a nt e n  Ar r hyt h mie inz id e nzz una hme  ko mme n.  I hr e  

Re ve r s ib i l it ä t  in  Fo lge  e ine r  H yp er t r oph ie r e g r e ss io n is t  b is he r  n ic ht  

s ys t e ma t is c h  u nt e r s uc ht .  59  P a t ie n t en ( 35 , 6%  we ib l ic h )  e ine s  

mit t le r e n A lt e r s  vo n 58 , 1  J a hr e n w ur de n na c h inva s ive m Au s sc h luß  

e ine r  ko r o nar e n M akr o a ng io pa t h ie  ü be r  61 , 5±27 , 1  Mo na t e  bezü g l ic h  

H yper t r o ph ie au s maß  ( ec ho k ar d io g r a ph is c h bes t i m mt er  Mu sk e l-

Ma s se n- I nde x=M MI ) ,  Ho lt e r - E KG ( V E S ,  Co up le t s ,  n ic ht - a nha lt e nd e  

Ka mmer t ac h yk ar d ie n= nsVT ) ,  Spä t po t ent ia l - Ana lys e  ( = LP A)  

( fQ RS, R MS u nd  L AS)  u nd  QT - D isp er s io n nac hve r fo lg t .  I m 

Su bko l le k t iv  mit  s ig n i f ika nt e r  ( p <0 , 05)  MMI - Abna h me  vo n  

177± 70g / m2  au f  154 ±33g / m2  fa nd  s ic h im Ver la u f  e ine  s ig n i f ika nt e  

Red uk t io n ( p  jewe i ls  <0 , 05)  de r  ve nt r iku lä r e n Ar r h yt hmo ge n it ä t  

ge me s se n  a n VE S/24 h  ( 837 ±51 3  vs  219± 133) ,  Co up le t s  ( 27 ±42  vs  

1±2)  u nd  nsVT  ( 1 0±3  vs  3 ±1) im Ho lt e r - E KG.  Ze it g le ic h  ka m e s  i n  

de r  LP A z u  e ine r  s ig n i f ik a nt e n V er kü r zu ng  de s  fQ RS vo n 126 , 2 ±3 0  

au f  102 , 3 ±1 2 ms  so w ie  e ine r  Abna h me  de r  R MS vo n  44 , 5 ±26  au f  

22 , 3±1 6 &#9 56 ;V u nd  de r  QT - D is pe r s io n vo n  57 , 3 ±22  au f  3 9 , 1± 10 ms  

( p  jew e i ls  <0 , 05 ) .  D ie s  is t  e ine  d e r  e r s t e n Lo ng it ud ina ls t ud ie n a n  

e ine m H yper t o n ik e r ko l le k t iv  mit  in va s ive m Au s sc h luß  e ine r  

ko r o nar e n M akr o a ng io pa t h ie ,  d ie  e ine  po s it ive  Be e in f luß bar ke it  d e r  

aus s c h l ie s s l ic h  hyp er t r o ph ie as so z i ie r t en Ar r hyt hmo g e n it ä t  du r c h  

ko ns equ e nt e  H yp er t r o ph ie r e g r e ss io n a nha nd  n ic ht - inva s ive r  

R is iko s t r a t i f iz ie r u ng sp ar a met e r  w ie  Ho lt e r - E KG,  S pä t po t ent ia l-

Ana lys e  u nd  QT - D is p er s io n na c hw e is e n k a nn.  

                  PD Dr .  me d .  C hr .  Pe r ing s  


