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e alen e o  e i e ia in e  ig  a dio as la   
isk atients  a single ent e et os e ti e o o t st d

st o anie i e ke ii  a ent  o i on  a dzo soki  z kie  
se o o na z nio   ednoo odko e et os ekt ne adanie ko o to e

a in o asz ełni ki1 iD, ak  łkie i z2 iD, aniel li 1 iD,  
iesła a . da K l1 iD, A t  a a z1 iD

1 i d e a t ent o  nte nal edi ine and a diolog , edi al ni e sit  o  a sa , a sa , oland 
2 t dent o iet  at t e i d e a t ent o  nte nal edi ine and a diolog , edi al ni e sit  o  a sa , a sa , oland

Abstract
Introduction. As to ati  e i e ia is an esta lis ed inde endent isk a to  o  a dio as la   disease. 

o e e , t e a a eness o  t is a t a ong si ians is still ins ient. ata a e also la king on t e e alen e o  
as to ati  e i e ia in a o lation o  atients otentiall  e i ing d g t e a .

e ai  o  t e st d  as to assess t e e alen e o  as to ati  e i e ia in t e o lation o  atients os i
talized in an inte nal edi ine nit and t e e en  o  se o  i os i  d gs in t is g o  o  atients.
Material and methods. ingle ent e et os e ti e o o t st d   e al ation o  edi al e o ds o  atients os italized 
in an inte nal edi ine nit in t e st al  o  . e anal sis in l ded io e i al testing es lts, data on atients  

edi al onditions and d g t e a  sed. ased on t e olle ted data, a g o  o  atients it  a e  ig   isk 
as identi ed in o  se  i  a id le el   g d  is onside ed a no al. i al statisti al et ods e e sed 

in l ding des i ti e statisti s, a o iate a a et i  and non a a et i  tests to e al ate signi an e o  di e en es 
in t e al es o  sele ted a a ete s et een t e st d  g o s, and gene alized eg ession odels. tatisti all  signi

ant di e en es e e on entionall  de ned as   . .
Results. e anal sis in l ded data o   atients, o  o    et t e ite ia o  a e  ig   isk. 

ese atients e e olde   s.  ea s,   .  and ad lo e  glo e la  lt ation ate al es  s.   
/min/1.73 m2,   .  and ig e  ean se  i  a id le el .  s. .  g d ,   .  o a ed to t e ont ol 
g o  non e  ig   isk atients . o signi ant di e en es in li id le els e e o nd et een t e t o g o s. e

 i  a id le el as eas ed in  o  atients in t e e  ig   isk g o . A no al enal n tion a a ete s 
e e an inde endent edi to  o  se  i  a id le el a o e  g d  in t is g o  2  . ,   . . e  i  

a id le el as a o e  g d  in  o  e  ig   isk atients in o  it as eas ed. Allo inol as sed in 
onl   o  t ese atients, and t e ean se  i  a id le el in t ose e ei ing i os i  t eat ent as .  g d . 

e ost o onl  sed allo inol dose as  g da . e ean se  i  a id le el in atients not e ei ing 
i os i  t eat ent as .  g d .

Conclusions. e  i  a id le el eas e ent is too a el  onside ed in t e io e i al o le o  atients at a e  
ig   isk. e  i  a id le el a  e an indi ation o  t e se o  i os i  d gs in ost atients at a e  ig   
isk. n t e lig t o  t e ent e e t onsens s, allo inol is nde sed and nde dosed in t e e  ig   isk g o .
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Introduction

lini all , e i e ia as een t aditionall  asso iated 
it  e atologi al and on ologi al disease. o e e , 

go t de elo s in onl   o  s e ts it  e i e ia, 
and an as to ati  in ease in se  a id le el is an 
esta lis ed t still nde ated inde endent isk a to  
o  a dio as la  disease . n t e gene al o

lation, se  i  a id le el in t e ange o   g d  
 µ ol  is onside ed no al, and o  an  

ea s, t e o ean eag e Against e atis  A  
e o ended to t eat as to ati  e i e ia onl  

en se  i  a id le el as   g d  . ent
l , o e e , t e e is an e e t onsens s t at as to ati  

e i e ia is asso iated it  an in eased isk o  dia
etes t e , e tension, oni  kidne  disease, and 
a dio as la  o talit . As to ati  e i e ia e
o es lini all  i o tant al ead  at se  i  a id le els 
elo   g d  . a get se  i  a id le el s o ld 
e   g d  in atients it  at least t o o  t e ollo ing 
onditions  e tension, dia etes, d sli idae ia, oni  

kidne  disease, e ent o a dial in a tion o  st oke 
. o e e , data a e still la king on t e e alen e o  

as to ati  e i e ia as de ned a o e in atients 
at ig  a dio as la  isk, and on its e e t on t e a e ti  
de ision aking in t e onte t o  i os i  d g se.

e ai  o  t e st d  as to e al ate et os e ti el  
t e e en  o  se  i  a id le el eas e ents in 

atients ad itted to an inte nal edi ine nit. e also 
e al ated t e elation et een eas ed se  i  a id 
le els and t e a e ti  de isions in t e onte t o  t eating 

e i e ia de ending on t e atient a dio as la  
isk.

Material and methods

e et os e ti el  e al ated ad issions to t e nte nal 
edi ine nit o  t e i dz lesie e ialist os ital o  

an a   to ne , . e anal sis did not in l de 
os italizations t at led to a atient s deat . e  ig  
a dio as la  isk as de ned as t e esen e o  gene
alized at e os le osis ased on t e data o  edi al 
isto  and o  os ital dis a ge diagnoses  o  on o i

tant esen e o  at least t o o  t e ollo ing onditions  
e tension, dia etes, oni  kidne  disease glo e la  

lt ation ate    in .  2 , is ae i  ea t 
disease e io s o a dial in a tion, o ona  a te  

ass g a ting o  e taneo s o ona  inte ention, 
sta le is e i  ea t disease , o  e io s st oke. e 
ont ol g o  in l ded atients o did not eet t e a o e 
ite ia o  a e  ig  a dio as la  isk. e t o g o s 
e e o a ed in ega d to enal n tion, li id o le, 

se  i  a id le el, age, o o idities, and t eat ent 
it  allo inol. n ase o  e eated ad issions, t e one 

it  se  i  a id le el eas e ent as in l ded in t e 
anal sis.  se  i  a id le el as not eas ed d ing 
an  o  t e e eated ad issions, t e one t at o ided t e 

ost o  t e anal sed data as in l ded in t e anal sis. 
tatisti al anal sis as e o ed sing t e A A  
 so t a e. igni an e o  t e di e en es in antitati e 

a ia les as assessed sing t e t dent t test or the 
ann itne   test, de ending on a ia le dist i tion. 
igni an e o  t e di e en es in atego i al a ia les as 

assessed sing t e i s a e test. ene alized linea  
eg ession odels e e sed to e al ate a ia les t at 
ad an e e t on t e de ision to eas e se  i  a id 

le el and to t eat e i e ia in atients at a e  ig  
a dio as la  isk. o  all tests, statisti al signi an e 
as set at   . .

Results

A ong  ad issions o  an a   to ne , , 
 led to t e atient s deat  and e e not in l ded in t e 

anal sis.  t e e aining  ad issions,  atients 
e e os italized o e t an on e ange . lti atel , 

data o   ad issions e e in l ded in t e anal sis, 
it    atients assigned to t e e  ig  a dio
as la  isk g o  o  A , and t e e aining   
atients not l lling t e e  ig  a dio as la  isk i

te ia as de ned in t e et ods o  . e atients in 
o  A e e olde   s.  ea s,   . , ad ig e  
ean se  i  a id le el .  s. .  g d ,   .  

ig e , and lo e    s.  in .  2, 
  . . e did not nd signi ant di e en es in li id 

le els et een t e t o g o s a le . e  i  a id 
le el as eas ed in  atients in o  A and  

Figure 1. o  lot o  se  i  a id le el in t e st d  o lation  
e  ig  a dio as la  isk g o  s. ont ol g o
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atients in o  . n ot  g o s, se  i  a id le el 
s o ed a ode ate t signi ant negati e o elation it  

   . . n t e e  ig  a dio as la  isk g o , 
a ositi e o elation as also seen it  age   . , 

ea le el   .  t not eatinine, and t igl e ide 
le el   . . o e e , eg ession anal sis s o ed t at 
a no al enal n tion as t e onl  inde endent edi to  
o  se  i  a id le el   g dl 2  . ,   . .

n  o  atients in o  A in o  se  i  a id 
le el as eas ed, it as ig e  t an  g d . Allo inol 

as gi en in onl   o  t ese atients ig e . e 
ean se  i  a id le el in t ese atients as .  g d  

o a ed to .  g d  in t ose in o  allo inol as 
not sed.

A ong on o itant onditions, t e likeli ood o  se  
i  a id le el eas e ent as in eased  t e esen e 

o  dia etes, and on o itant oni  kidne  disease a e
ted et e  allo inol as gi en ig es  and . e 

ost o onl  sed allo inol dose as  g da . o 
o elation as o nd et een allo inol dose and se  
i  a id le el. o di e en e in t e ean d g dose as 

o nd et een t e e al ated s g o s.

Discussion

e  i  a id le el is entl  onside ed not onl  an 
inde endent isk a to  o  a dio as la  disease t also 
an inde endent isk a to  o  o talit  . d e e a et 

Table 1. t d  o lation a a te isti s age and io e i al testing es lts  in t e e  ig  a dio as la   isk g o  and t e 
ont ol g o

Variable 
(mean ± SD)

Very high CV risk group 
(N = 194)

Control group 
(N = 160)

p

Age ea s .   . .   . < 0.001

 in .  2 .   . .   . < 0.001

eatinine g d .   . .   . < 0.001

ea g d .   . .   . < 0.001

i  a id g d .   . .   . 0.01

otal oleste ol g d .   . .   . .

 oleste ol g d .   . .   . 0.19

 oleste ol g d .   . .   . 0.54

 g d .   . .   . 0.56
  standa d de iation    glo e la  lt ation ate    ig densit  li o otein    lo densit  li o otein    t igl e ides

Figure 2. atient o a t s o ing se  i  a id eas e ents, e alen e o  e i e ia, and allo inol se in t e st d  o lation

428 hospitalizations

50 deaths
18 patients admitted more than one

354 hospitalizations included in the analysis

160 patients not fulfilling very high 
cardiovascular risk criteria

194 patients with very high 
cardiovascular risk

73 (45%) patients with serum 
uric acid level measured

108 (55%) patients with serum 
uric acid level measured

Serum uric acid > 5 mg/dL 
in 41 (56%) patients

Serum uric acid > 5 mg/dL 
in 76 (70%) patients

9 (8%) patients treated 
with allopurinol

23 (21%) patients treated 
with allopurinol
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al.  st died o e t an  atients a te  an a te 
o ona  s nd o e and s o ed t at a te  ad st ent 
o  on entional isk a to s, ea  in ease in se  i  

a id le el   g d  as asso iated it  an in ease 
in t e o talit  isk  . Ko ean a t o s e ie ed 

edi al data o  o e t an ,  atients and o nd 
a s a ed elations i  et een se  i  a id le el 
and t e isk o  deat . e  i  a id le el  .  g d  
in en and  .  g d  in o en as asso iated it  
a  and  ig e  o talit  isk, es e ti el  aza d 
atio  . ,  on den e inte al  . . , 

and  . ,   . . . o  e i e ia, t e 
t o  al es e e  .  g d  in en and  .  g d  

in o en, asso iated it   .    . .  
and .    . .  o  o talit  isk in en 
and o en, es e ti el  . n t e e is st d , ea  
in ease in se  i  a id le el   g d  as asso ia
ted it  an in ease in o talit  isk   . n t e 

A A st d  i  e al ated a dio as la  disease isk 
a to s in a ando  sa le o  t e gene al o lation, t e 
ig est sensiti it  and s e i it  as o nd o  t e t o  

se  i  a id le el o  .  g d  o  t e a dio as la  
o talit  and .  g d  o  t e o e all o talit  . t 

an e t s on l ded t at t e eas e ent o  se  
i  a id le el s o ld e in l ded in t e o tine io e
i al testing anel in os italized atients, a ti la l  

t ose at a e  ig  a dio as la  isk. ing o  st d  
e iod, o e e , t is eas e ent as e o ed in o  
nit in onl  a o t al  o  atients at a e  ig  a dio a

s la  isk. e a e also s o n t at onl  t e esen e 
o  dia etes inde endentl  in eased t e likeli ood o  t e 

e o an e o  t is eas e ent. a ado i all , t is is 
sti ed  lini al st dies t not g idelines. i  et al. 

noted ne o ote ti e e e ts o  allo inol in atients  

it  dia etes, along it  a ene ial e e t on ins lin 
sensiti it  and a ed tion in ig sensiti it  ea ti e 

otein s  le el and t e inti a edia t i kness in 
t e a otid a te ies , . o e e , ent g idelines 
on t e diagnosis and anage ent o  dia etes do not o e  
t e iss e o  e i e ia at all . nl  t e g idelines 
on t e diagnosis and anage ent o  e tension and 
at e  o solete  g idelines on t e anage ent o  

sta le o ona  a te  disease ne  g idelines a e to e 
lis ed in  ention t e need to eas e se  

i  a id le el and note t e ene ts o  i os i  d gs 
, . n t e g idelines on sta le o ona  a te  

disease, it as een ig lig ted t at allo inol as an
tianginal o e ties in s e ts it o t go t, a  ed e 
o idati e st ess, and en sed at  g e  da , it a  

olong e e ise ti e not onl  to est ain, t also to  
seg ent de ession .

n t e e ent ea s, a n e  o  e e t onsens ses 
a e een lis ed t at indi ate t e need o  o e e
ent se  i  a id eas e ent and ea lie  initiation o  
i os i  d gs , . A o ding to t ese do ents, 

in atients it  at least t o eta oli  and o  a dio as
la  onditions, a no al se  i  a id le el s o ld e 
de ned as   g d  in ot  gende s , . o e e , 
t e e alen e o  so de ned as to ati  e i e ia 
in t e o lation o  atients at a e  ig  a dio as la  
isk is not kno n. n o  st d , e a e atte ted to o
ide so e ea l  esti ates t e s o e o  t is o le . o  

t e ose o  o  anal ses, e de ned t e e  li it o  
no al al es in atients at a e  ig  a dio as la  isk 
as  g dl, onsistent it  t e onsens s  o g i et al. 

. Alt o g  a li itation o  o  st d  is its et os e ti e, 
single ent e nat e, o  ndings indi ate t e need o  

o e ides ead ed ational e o ts to o lgate t e 

Figure 3. ain e e ts A A. e e e t o  on o itant dia etes 
on t e e o an e o  se  i  a id le el eas e ent. e ti
al ed lines indi ate t e  on den e inte al. ent e e t  

.   . ,   .
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st dies in dia eti  atients and t e ndings o  ol o a
adi et al. s ggest, o e e , t at allo inol se s o ld 

e onside ed in a ti la  in t ese atients , , , 
. At t e sa e ti e o g i et al. , in a st d  on t e 

e e ts o  allo inol o  o ene ide in o ese no otensi e 
atients it  se  i  a id le el a o e 5 g d , a e 

estioned et e  d g t eat ent o  e i e ia as 
a ote ti e e e t on t e endot eli .

aking into a o nt a la ge inte est in t e ole o  
as to ati  e i e ia as a ont i to  to t e total 
a dio as la  isk in a dia  atients, t e la k o  data 

on t e e alen e o  as to ati  e i e ia in t is 
atient o lation in oland, and ongoing n e tainties 
ega ding oni  se o  i os i  d gs, a lti ent e 

st d  see s a anted.

Conclusions

. e  i  a id le el eas e ent is too a el  onsi
de ed in t e io e i al o le o  atients at a e  ig  
a dio as la  isk. . e  i  a id le el a  e an 

indi ation o  t e se o  i os i  d gs in ost atients 
at a e  ig  a dio as la  isk. . n t e lig t o  t e 

ent e e t onsens s, allo inol is nde sed and 
nde dosed in t e e  ig  a dio as la  isk g o .
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a dia  o iet  a dio as la  a a ot e a  o it

tee, t e se o  e  ig  doses  g e  da  as 
een onside ed easona le . n ont ast, o g i et al. 

 stated in t ei  onsens s t at t e e a  and sa et  o  
oni  se o  allo inol doses e eeding  g e  da  

e i es t e  st dies. n a st d  in o e  ,  atients, 
ei et al.  s o ed t at t e a dio as la  e ent ate 

s o ed an in e se o elation it  allo inol dose, as it 
as .    . .  e  ,  e son ea s in t e 

 g g o  o a ed to .    . .  e  
 e son ea s in t e  g g o  and .    

. .  e   e son ea s in t e   g g o . 
se o  allo inol doses   g da  s.   g da  
as asso iated it  a lo e  isk o  all a se o talit  

ad sted  . ,   . .  . ol o a
adi et al. indi ated a otential ne o ote ti e e e t o  

allo inol . n o  st d , a no al enal n tion a a
ete s e e inde endentl  asso iated it  t e esen e o  

e i e ia in t e e  ig  a dio as la  isk g o . n 
the 2013 g idelines on t e anage ent o  sta le o ona  
a te  disease, a tion as ad ised en sing i os i  
d gs in atients it  ed ed . e a o e entioned 

Streszczenie
Wstęp. ezo a o a i e ke ia est ot ie dzon  i znan  zez eks e t  niezale n  z nnikie  z ka 
se o o na z nio ego . iado o  tego akt  d leka z  i  ednak ozosta e nie sta za a. ak e 

nie  dan  dot z  oz o sze nienia ezo a o e  i e ke ii  o la i a ent  oten alnie a
ga  a akote a ii.

ele  adania ła o ena z sto i st o ania ezo a o e  i e ke ii  o la i a ent  os italizo a
n  na oddziale inte nist zn  o az z sto i stoso ania lek  koz zn   te  g ie o .
Materiał i metody. ednoo odko e adanie ko o to e  et os ekt na o ena dok enta i a ent  os italizo

an  na oddziale inte nist zn   ie sz  ł o z   ok .  analizie zgl dniono niki adań io e
i zn , dane dot z e o o o o i a ent  o az stoso ane  a akote a ii. a odsta ie ze an  dan  
od niono g  a ent  o i on  a dzo soki  z kie  ,  odniesieni  do kt  za nie a idło e 

zna e si  st enie k as  o zo ego i ksze l  ne  g dl. astoso ano t o e etod  stat st zne  stat
st ki o iso e, od o iednie test  a a et zne i nie a a et zne  el  o en  istotno i ni  a to i an  

a a et  i dz  adan i g a i o  o az og lne odele eg es i. z to standa do  a to   oni e  
,  dla ni  istotn  stat st znie.
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Wyniki.  analizie zgl dniono dane  a ent , s o d kt    s ełniło k te i  z nale no i 
do g  a dzo sokiego z ka . ozostali o z  stano ili g  kont oln . o z  z g  a dzo sokiego 

z ka  li sta si  v.  lata    , , niali si  ni sz  a to i  s ł z nnika lt a i kł szko e   
 v.  l in ,  2    ,  o az sz  edni  st enie  k as  o zo ego ,  v. ,  g dl    , . 

ie kazano nato iast istotn  ni   st enia  osz zeg ln  ak i li idog a . t enie k as  o zo ego 
ozna zono   a ent  z g  a dzo sokiego z ka . iezale n  ed kto e  st enia k as  o zo ego 

o e   g dl  te  g ie ł  nie a idło e a a et  ne ko e 2  ,    , .  z adk   a ent  
z g  a dzo sokiego z ka ,  kt  ozna zono st enie k as  o zo ego, zek a zało ono  g dl. Allo

inol zastoso ano ed nie   t  o , z  z  ednie st enie k as  o zo ego  a ent ,  kt  
ł zono le zenie koz zne, nosiło ,  g dl. a z ie  stoso an  da k  allo inol  ło  g do . 
ednie st enie k as  o zo ego  a ent ,  kt  le zenia nie d o ono, nosiło ,  g dl.

Wnioski. zna zenie st enia k as  o zo ego est z t zadko zgl dniane  o l  adań io e i zn  a en
t  o i on  a dzo soki  z kie  .  i kszo i a ent  z g  sokiego z ka og  istnie  skazania 
do stoso ania lek  koz zn .  ietle akt aln  konsens s  eks e t  allo inol  g ie a ent  
o i on  a dzo soki  z kie   stos e si  z t zadko i  z t ałe  da e.

ło a kl zo e  allo inol, k as o zo
Folia Cardiologica 2019; 14, 2: 129–135
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Materials and methods. e et os e ti el  anal sed  atients  .  ale  it  i lanted  o   
ollo ed  in t e a diolog  e a t ent et een a   and e a   o ad nde gone at least one 

de i e e ange.
Results. o en a el  e ei ed , and es e iall   it  , o a ed to en  e ales in  and  
in  g o    .   .    . .  and esented ig e  le t ent i la  e e tion a tion  

.   .  s. .   . ,   . .  in o  atients as i lanted ainl  as i a  e ention 
 s.    .   .    . .  and in atients it  a lo e   o a ed to t e  

onl  atients .   .  s. .   .    . . e ni al anal sis o  endo a dial lead a a ete s at i
lantation and at t e nal ollo  e ealed a de ease in i edan e in ases o  at ial, de illato  and le t ent i la  
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  . , i edan e o  t e de illato  lead as .   .  s. .   .  o    . , and i e

dan e o  t e le t ent i la  lead as , .   .  s. .   .  o    . .
Conclusion. o en e ei e  t e a  less o ten t an en.  is i lanted in ts. it  lo e   and ainl  
as i a  e ention. All endo a dial leads i edan e de eased it  t e assing o  ti e.
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Introduction

ea t ail e  is a disease a sed  a dia  
d s n tion t at is asso iated it  ig  o talit . A ong 
ad lts in de elo ed o nt ies, t e e alen e o   is 
a o t . t is ig e  in olde  atients ts. , ea ing 
al ost  a ong eo le aged a o e  ea s .  
an e di ided a o ding to le t ent i la  e e tion a tion 

 into ed ed e e tion a tion  and ese ed 
e e tion a tion  . t is i o tant to note t at 
di e ent nde l ing aetiologies, de og a i s, and o

o idities and a ing es onses to t e a ies a e elated 
to t e deg ee o  ed tion o  . atients it   
a e olde , o e o ten e ale, and a e less likel  to a e 
o ona  a te  disease o a ed to  ts , . e 

t eat ent o   as anged o e  t e last  ea s, it  
no ada s i lanta le ele t oni  de i es and es n oni
sation t e a  o e o ten eing sed . ased on t e 

ent g ideline ite ia o  a a dio as la  i lanta le 
ele t oni  de i e , onl   o  ts it   a e 
indi ated o   t e a  and a o i atel   o  t e  
a e es onde s. ide  , le t ndle an  lo k, non
is ae i  a dio o at , and e ale gende  a e a to s 

asso iated it  a ette  es onse to  .
es ite t e i o e ents in  t eat ent, t e disease 

is still asso iated it  a oo  ognosis.  o  atients 
ad itted to os ital d e to  die it in t e st ea , and 
a o i atel   die it in e ea s o  diagnosis. a on 
et al. anal sed t e s i al stat s in atients i lanted 

it   and  de i es o  a single an a t e  
a oss t e nited tates. ne  and e ea  s i al ates 
in ,  atients a te   i lantation e e  and 

 es e ti el , and e e  and  o   de i e 
e i ients .

ndo a dial lead o le s a  a ea  in t e o se o  
 t e a . le t i al integ it  on e ning ele t i al i

edan e is al lated  eas ing t e oltage  and t e 
ent  and  a l ing s la    . e i it 

o ises t e onne tion et een t e gene ato s eade  
and t e lead, t e ond to s to t e ti  and ing ele t odes, 
and t e ele t ode o a dial inte a e. e ost o on 
a ses o  lead ail e a e ins lation eak and ond to  
a t es. e ai  o  o  st d  as to anal se t e long te  

ollo  in atients it   and  t e a .

Material and methods

 atients ale  .  it  i lanted  
o   o ad een ollo ed  in t e a diolog  e

a t ent et een a   and e a   o ad 
nde gone one o  o e de i e e ange d e to t e end o  
atte  li e e e et os e ti el  anal sed.  and  
ad een i lanted a o ding to t e e ailing g idelines 
, .  ad een i lanted in  .  ts. ale 

 .  and  l s  in  .  
ts. ale  . n t e edi al isto ies, o ona  

a te  disease ad een diagnosed in  .  ts., 
oni  ea t ail e in  .  ts., e tension in 
  ts., at ial illation in   ts., dia etes 

ellit s in  .  ts., oni  enal disease in  
 ts., and e io s st oke in se en .  ts. e 

lini al a a te isti s o  t e atients a e set o t in a le .

Statistical analysis
All data e e e essed as ean n e s it  stan

da d de iation  . e a ia les e e anal sed it  i
s a e, ates i s a e, is e  e a t tests, a i o ilk, 

ann itne  and t t dent tests. al e  .  as 

Table 1. lini al a a te isti s o  atients it  i lanta le a dio e te de illato   and atients it  a dia  es n onisation 
t e a  it  de illation 

Clinical characteristics Patients with CRT-D therapy Patients with ICD therapy p value

e  o  atients 25 35 p > 0.05

Male 24/25 26/35 p > 0.05

Age at st i lantation .   . .   . p > 0.05

Age at nal inte ention e la e ent g ade .   . .   . p > 0.05

oni  kidne  ail e   . p > 0.05

ea t ail e   . p > 0.05

Hypertension   p > 0.05

Coronary artery disease   . p > 0.05

At ial illation   . p > 0.05

ia etes ellit s   . p > 0.05

History of stroke   . p > 0.05
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identi ed as statisti all  signi ant. edi ti e al es e e 
al lated and  on den e inte als o  odds atios 
e e esented.

Results

e  atients o ad nde gone   i lan
tation e e at a si ila  age at t e ti e o  i lantation. 
Most of them had coronary artery disease, hypertension, 
and o  at ial illation a le . e ean d ell ti e o  

 t e a  as .   .  ont s. ale atients 
e e edo inant. e e e e  e ales in t e  

g o  and  e ales in t e  g o    .   
.    . . . o en esented it  ig e  

le t ent i la  e e tion a tion o a ed to en .    
 .  s. .   .    . . atients it  

 en o a ed to t ose it   esented lo e  
 .   .  s. .   .    . .  

as ainl  i lanted as i a  e ention  s. 
   .   .    . . . ndo

a dial lead i edan e in ases o  at ial, de illato  and 
le t ent i la  leads e e lo e  at t e nal ollo  o

a ed to t e al es at i lantation in ot  t e  g o  
and t e  g o  a le . n t e  g o , at ial i e
dan e as .   .  s. .   .  o     

 . , de illato  lead i edan e as .   
 .  s. .   .  o    .  at i
lantation s. nal ollo  es e ti el . n t e  

g o , t e ean at ial lead i edan e as .   

 .  s. .   .  o    . , i edan e 
o  t e de illato  lead as .   .  s. .    

 .  o    . , and i edan e o  t e le t ent i
la  lead as , .   .  s. .   .  o  
  .  at i lantation s. nal ollo  es e ti el .

Discussion

,   and ,   de i es e e i lanted in oland 
in  . lanta le ele t oni  de i es o  ea t ail
e olong a atient s li e and, in ases o  , i o e 

t e alit  o  li e. n o  st d , e took into onside ation 
the clinical presentation of patients and endocardial lead 
technical parameters at implantation and at the final 
ollo .  ain o se ation as gende elated. o

en a el  e ei e , and es e iall  , o a ed 
to en, and o en esent it  ig e  .  in o  

atients as i lanted ainl  as i a  e ention and 
in ts. it  lo e   o a ed to . e ni al anal sis 
o  endo a dial lead a a ete s at i lantation and at nal 
ollo  e ealed a de ease in i edan e in ases o  

at ial, de illato  and le t ent i la  leads.
a ge  t e a elated t ials s  as A , A  

, e , , and  A  a e in ol ed 
et een  and  o  o en, ile  t ials  s  as 
A  and A  a e ontained a ig e  n e  

o  e ale atients a o nd  . n t e A  
t ial, o en e e noted to a e o e ad an ed , as 

ell as a ig e  in iden e o  e tension, dia etes and 

Table 2. ead asso iated ele t i al a a ete s at i lantation in atients it  i lanta le a dio e te de illato   and atients 
it  a dia  es n onisation t e a  it  de illation 

Parameter Patients with CRT-D therapy Patients with ICD therapy p value

Atrial lead pacing threshold .   . .   .   .

e illation lead a ing t es old .   . .   . p > 0.05

e t ent i la  lead a ing t es old .   . None None

Atrial lead impedance .   . .   .   .

e illation ent i la  lead i edan e .   . .   . p > 0.05

e t ent i la  lead i edan e , .   . None None

Table 3. ead asso iated ele t i al a a ete s at nal ollo  in atients it  i lanta le a dio e te de illato   and atients 
it  a dia  es n onisation t e a  it  de illation 

Parameter Patients with CRT-D therapy Patients with ICD therapy p value

Atrial lead pacing threshold .   . .   . p > 0.05

e illation lead a ing t es old .   . .   . p > 0.05

e t ent i la  lead a ing t es old .   . None None

Atrial lead impedance .   . .   . p > 0.05

e illation ent i la  lead i edan e .   . .   . p > 0.05

e t ent i la  lead i edan e .   . None None
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le t ndle an  lo k  , . a adden et 
al. anal sed ,   atients o e ei ed i a  and 
se onda  e ention s o   to one ea  .  t e 

 o en o e ei ed s o  i a  o la is, and 
t e  o e ei ed s o  se onda  o la is, t e  
o nd no di e en e in o talit  et een en and o en. 

o a dial s a ing ost in a tion is o e o ten seen in 
en, and en it  o t o  os ital s dden a dia  a est 

a e o e likel  to a e  o a ed to o en  
s. . o en a e o e likel  to a e as stole .  s. 

 o  lseless ele t i al a ti it   s.  t an en 
. o en e e o e likel  to a e , non is ae i  

a dio o at , and ad an ed A lass, and e e 
o e likel  to e ei e de illato s  o a ed 

to en . n t e A  t ial, o en de onst ated 
a lo e  o talit  ate t an en. nina et al.  o se ed 
t at t e est es onse to  t e a  is asso iated it  
e ale gende . n o  o lation, en e e eig t ti es 

o e likel  to e ei e  i lantation t an o en. 
o eo e , e ale ts esented it  a ig e   t an 
ale ts .

e o se ed long te  sta le a ing t es olds o  at ial, 
de illation and le t ent i la  leads, t lead i edan e 
a ied at i lantation as o osed to at nal ollo . e 

i edan e in eased it  ti e in ot   and  ts. 
o  i edan e an e asso iated it  ins lation eaks, 

e e a lead i e is e osed to a lo  esistan e od  id 
o  anot e  lead i e t at ind es a otential loss o  a t e 
o  a id atte  de letion. le t i al d s n tion is s all  
elated to a ond ting i e a t e in ases o  lo oltage 
i its, e e it an lead to o e sensing, ina o iate 

s o ks, and loss o  a t e. ig oltage i it ail e an 
lead to s o t i iting it  a ail e to de illate . n 
t e lite at e, e o nd t e de i es ost one to ail e to 

e idelis and iata leads,  e s s  es e ti el  , 
. ata as indi ated t at an i edan e t es old a o e 
 o  o  an a t  in ease in oni  i edan e 

as identi ed a idelis a t e .
n  ts, i a  e ention edo inates, ile in 

 ts i a  and se onda  e ention e e alan ed. 
e i lantation o  ot   and  as i a  and 

se onda  e ention is asso iated it  a de ease in t e 
o talit  ate .
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Streszczenie
Wprowadzenie. sz ze ialn  ka dio e te de lato   z te a i  es n oniz   o az ez nie  stano i 
e ekt n  ele ent le zenia  a ent  z nie dolno i  se a.
Metody i wyniki. ze dziesi i  a ent   ,  z zn  ozosta  od o iek  kliniki ka diologii  la
ta  od a a  ok  do l tego  ok  z sz ze ion  ,  kt  konano z na nie  edn  

ian  z dzenia, oddano et os ekt ne  analizie. Ko ieto  zadzie  sz ze ieni  za no , ak i  ni  
z zno   ko iet  g ie z  o az   g ie z    , , ilo az szans  .  o . zedział 
no i  , , . anie a akte zo ał  si  sz  ak  z to  le e  ko o   ,   ,  

v. ,   ,    , .  o is an  o   sz ze iano gł nie  a a   e en i ie otne  
 v.    , ,  ,    , ,  o az  a ent  z ni sz   ni   os  z  ,    

 ,  v. ,   ,    , . Analiza a a et  te ni zn  elekt od endoka ita n  kazała o ni enie 
o o no i, gd  o nano a a et  z dnia sz ze ienia i ostatnie  iz t  kont olne .  g ie z sz ze ion   
o o no  elekt od zedsionko  nosiła ,   ,   o nani  z ,   ,  o    , , 
a elekt od de l  ,   ,   o nani  z ,   ,  o    ,  dzień i lanta i  
v. ostatnia kont ola .  g ie oddan   ednia o o no  elekt od zedsionko  nosiła ,   ,  

 o nani  z ,   ,  o    , , elekt od de l  ,   ,   o nani  z ,  
 ,  o    , , a elekt od le oko o o  ,   ,   o nani  z ,   ,  o  
  , , gd  o nano dzień i lanta i z dnie  ostatnie  kont oli.

Wnioski. Ko iet  odlega  te a ii es n oniz e  zna znie zadzie  ni  z ni. onadto  oddano a en
t  z ni sz  , gł nie  a a  e en i ie otne . o no  sz stki  elekt od legała o ni eni  z ł a

 zase .

ło a kl zo e  te a ia es n oniz a, , sz ze ialn  ka dio e te de lato , , nie dolno  se a, 
o o no  elekt od

olia a diologi a  ,  
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Abstract
Introduction. Acute peripheral arterial occlusion is a serious medical condition that requires an immediate action. De
lays in diagnosis or treatment could lead to death or serious disability. The appropriate and early clinical evaluation of 
acute ischaemia is crucial. The goal of therapy for both acute embolic and thrombotic occlusion is reperfusion of the 
ischaemic organ.
Materials and methods. e ai  o  t is st d  as a et os e ti e anal sis o  t e de og a i  and e ide iologi al data 
o  atients ad itted to gi al e a t ent o  azo ian odno ski os ital in a sa  o   to  d e to 
dis la ing s to s o  a te e i e al a te ial is ae ia.  atients e e e al ated.  anal sis in l ded ant o
pometric parameters, history of cardiovascular and other important chronic diseases, and addictions. The aetiology, 
lo alisation, and t e o  i a  s ge  e e also assessed.
Results. e anal sed g o  ontained  en . , a e age age  .  ea s  and  o en . , a e age age  

. . e nd a statisti all  signi ant o elation as o nd et een e ide iologi al a to s i.e. age, hypertension, 
at ial illation A , e i e al a te  disease, o a dial in a tion, and s oking  and gende . oli  is ae ia 
o ed in .  o  ases. o osis as diagnosed in t e e aining . . o e  e t e it  is ae ia o ed 

ost e entl  . . en e ole to t o e to  as t e i a  s ge  in  ases. e nd signi an e 
o  t e aetiolog  in elation to t e t e o  inte ention and to t e is ae ia lo alisation, t t e e as no signi an e in 
te s o  o talit . e esen e o  is ae i  ea t disease, at e os le osis and to a o s oking e e ele ant a to s 
affecting the aetiology of acute ischaemia.
Conclusion. A te a te ial is ae ia an o  ega dless o  gende . oli  and t o oti  aetiologies o  it  
a e  si ila  e en ies. e  e t e it  a te ial t o osis o s e  a el . An e olis  is o e o ten es on
si le o  a te intestinal is ae ia. n atients it  at e os le osis and a isto  o  e io s as la  s ge , t e 

esen e o  a as la  g a t stent g a t is asso iated it  a ig e  isk o  a te ial t o osis. A ong atients it  A  
and o e e e ei ing ita in K antagonists, t e a e age le el o  inte national no alized atio as non t e a e ti . 

Ke  o ds  at e os le osis, a te is ae ia, e ol s, t o osis, e i e al a te  disease, at ial illation
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Introduction

Acute peripheral arterial occlusion is a serious medical condi
tion that requires an immediate reaction. A delay in diagnosis 
or treatment can lead to death or serious disability. The ap
propriate and early clinical evaluation of acute ischaemia is 
crucial to identify the aetiology of the ischaemic organ. Acute 
arterial ischaemia can be caused by various factors (Table 1) 

. e lini al ani estation o  a te a te ial o l sion 
depends on the affected organ. A painless acute onset of 
a ne ologi  de it s ggests ain is ae ia. ain, loss o  
sensation, and late  loss o  oto  n tion it  oe isting lo  

od  te e at e, ale e t e ities and lselessness a  
e s to s o  e lo e  li  a te is ae ia. o el 

ischaemia manifests as abdominal pain, nausea, vomiting, 
intestinal a al sis and so eti es dia oea .

Despite having the same effect as that of acute ischae
mia, the clinical presentation of acute embolism versus 
t o osis a  e di e ent a le  . ost a te ial 
e oli o iginate o  t e ea t. At ial illation A  is 
the most common cause of embolism. The most frequent 

manifestations of cardiac embolic events are strokes and 
peripheral ischaemic events. Clots formed in the left side of 
the heart are responsible for 55–87% of peripheral arteries 
e oli in l ding is e al essels .

The goal of therapy for both acute embolic and throm
botic occlusion is reperfusion of the ischaemic organ. Intra
eno s e a in ad inist ation is t e st ste  in t eat ent. 

is e ents o agation o  t e t o s ot  o i all  
and distall , ile aintaining t e aten  o  ollate al 
essels. e e o e, it ill el  to ed e t e e tent o  t e 

is ae i  in . e esto ation o  a te ial lood o  
requires open surgery or endovascular intervention (throm
bolysis or thrombectomy). The type of treatment depends 
on the degree of limb ischaemia, the occlusion localisation, 
the cause of the occlusion (embolic vs. thrombotic), and 
t e gene al ondition o  t e atient .

e ai  o  t is st d  as a et os e ti e anal sis o  t e 
demographic and epidemiological data of patients admitted 
to the Department of General and Vascular Surgery from 
January 2014 to November 2018 due to symptoms of acute 
peripheral arterial ischaemia.

Table 1. Acute arterial ischaemia

Embolic Thrombotic

Atherosclerotic heart disease (CAD, MI, arrhythmia) Atherosclerosis

Valvular heart disease (rheumatic, degenerative,  
congenital, bacterial, prosthetic)

o  o  states , o ole ia, otension

A te to a te  ane s , at e os le oti  disease Genetic states of hypercoagulation

Idiopathic Vascular grafts (progression of disease, intimal hyperplasia)

a ado i al e ol s Arterial plaque rupture

Trauma Aortic/arterial dissection

Iatrogenic te nal o ession

t e  ai , a nioti  id, at, t o , d gs, e i als Trauma

Iatrogenic
A   o ona  a te  disease   o a dial in a tion    ongesti e ea t ail e

Table 2. Differences in clinical presentation of acute arterial ischaemia (embolism vs. thrombosis)

Clinical presentation Embolism Thrombosis

Cardiac dysrhythmia Yes No

Onset Sudden dden o  slo e

Severity of signs and symptoms Severe ess se e e

isto  o  la di ation o  est ain No Yes

Risk factors for peripheral vascular disease* No Yes

ont alate al lse e a  li  is ae ia Normal Abnormal

a  ndings o  oni  li  is ae ia No Yes
isk a to s in l de a dia  disease, io  o a dial in a tion, e li idae ia, st oke, a il  isto  o  e i e al as la  disease, s oking, and dia etes ellit s  di inis ed ai  g o t , t in skin, 

thick nails, and arterial ulcerations
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Materials and methods

et een an a   and o e e  ,  atients 
e e ad itted to o  e a t ent it  a diagnosis o  a te 

a te ial is ae ia. An e ent al total o   atients e e 
e al ated. o  atients e e e l ded d e to t e la k 
of full data. Analysis included basic anthropometrical pa
rameters, a history of cardiovascular and other important 
chronic diseases, and addictions. The aetiology (embolic 
o  t o oti , t e lo alisation lo e  li , e  li , 
is e a , and t e t e o  i a  s ge  as also assessed. 
a o ato  tests at ad ission e e in l ded. o talit  

d ing os italisation and it in t ee to  ont s 
a te  dis a ge as also onside ed. atients it  a te 

o a dial in a tion, a te ial in  o  is ae i  st oke 
e e e l ded o  e al ation. asi  statisti al anal sis 

ega ding a ia les as ade t t dent, ,  al e

Results

The analysed group contained 112 men (53.8%) aged from 
 to  ea s a e age .  and  o en .  aged 

from 41 to 95 (average 76.4). The incidence of ischaemic 
ea t disease as si ila  in t e ale and e ale g o s, 

t its o li ations e e signi antl  o e o on in 
men. Myocardial infarction (MI) occurred in 8.3% of the 

o en, t in  o  t e en, des ite t e a t t at ales 
a e o e o ten t eated in asi el  e taneo s o ona  
inte ention , o ona  a te  ass g a ting A . 

e a ea an e o  e i e al a te  disease A  as 
o e e entl  o se ed in t e g o  o  en. At ial il

lation as diagnosed t i e as o ten as in o en. n t e 
female group stroke, hypothyroidism, peptic ulceration and 
a t itis e e o e e entl  e o ted a le . A sta
tisti all  signi ant o elation et een e ide iologi al 
a to s age, e tension, A , A , , , s oking  and 

gende  as o nd.
oli  is ae ia o ed in  .  atients. 

o osis as diagnosed in  .  ases. o e  e
tremity ischaemia occurred most frequently (81.3%). There 

e e  ases o  e  e t e it  is ae ia . , nea l  
all as a result of emboli (29 patients). Acute mesenteric 
is ae ia A  as o se ed in nine atients .  in 
si  o  t ese ases s e io  esente i  a te elia  t nk 
embolism and in the remaining three cases thrombosis 
due to visceral vessel atherosclerosis.

en e ole to t o e to  as t e i a  
surgery in 155 cases (74.5%). 54 such procedures (25.7%) 

e e e o ed d e to t o osis. ndo as la  e an
i al t o e to  as e o ed in  ases .  on 

 atients. i e t at ete  t o ol sis  as t e 
st oi e o   atients . . i a  a tation 
as e o ed in t o atients it  t o osis .  

ig e . A ong atients it  A  and a isto  o  e i
ous vascular surgeries, occlusion caused by graft thrombo
sis occurred in 26 cases (12.5%). Of these, 16 concerned 

e io s e o o o liteal, one ase ilio e o al, one ase 
e o o e o al, and eig t ases ao to i e o al ass. 
nl  one .  atient it  a isto  o  A  ilio e o al 

ass  and at ial illation as ad itted it  a te li  
ischaemia caused by graft embolic occlusion. Thrombosis 
a te  e io s endo as la  t eat ent o ed in e 
patients (2.4%) — in three after peripheral stent grafts 
— one after aortic stent graft — and one after bare stent 
g a t. o liteal a te  ane s  as t e a se o  a te 
limb ischaemia in three cases (1.4%); of these, one case 

as a i a  ane s  t o osis, and t o ases e e 
o  se onda  stent g a t t o osis. e e as statisti al 
signi an e o  t e aetiolog  in o elation it  t e t e o  
primary intervention and the ischaemia localisation.

e e as no signi i an e in t e in os ital and 
ost os italisation o talit . e all in os ital o ta

lit  as   atients    deat s in onse en e 
of embolism, and 12 deaths in the course of thrombosis. 

ost os italisation o talit , it in t ee to  ont s 
o  ollo  , as  . . e en atients died d e to 
a st oke, and se en d e to o a dial in a tion. e i e al 
a te ial disease and its o li ations e e es onsi le 
o  se en deat s . . an e  as t e a se o  deat  

of four patients (1.9%). In the other 14 cases (6.7%) of 
ost os italisation deat , t e a se as di e ent o  n

kno n. e all o talit  in t e st d  g o  as  . . 
a le  s o s t e detailed a a te isti s on e ning t e 

aetiology and localisation of ischaemia.
The comparative cardiovascular factors regarding 

thrombotic or embolic cause of ischaemia are summarised 
in a le . e esen e o  is ae i  ea t disease , 

A  and to a o s oking e e ele ant a to s a o ding 
the aetiology of acute ischaemia.

Thrombotic peripheral arterial ischaemia occurred in 
 o   atients it  a isto  o  A  . . A ong 

 atients it o t a isto  o  A , a te ial t o osis 
as o se ed in t ee ases .  one ase AA t o
osis, t o ases o  idio at i  t o osis .

a o ato  tests anal sis as di ided into g o s o  
eit e  t o oti   o  e oli   aetiolog . ean ae

oglo in le el as si ila  in ot  g o s .  g d  s. 
.  g d . ean latelet le el in t e t o oti  g o  

as .   3  s. .   3  in t e e oli  
g o . A e age se  eatinine le el as .  g d   
s. .  g d  . nte national no alized atio  as 

si ila  in ot  g o s  .   s. .  .
 atients it  a isto  o  A  e e t eated  ita in 

K antagonists KA . n t is g o ,  as elo  t e t e
rapeutic level (mean 1.7). Anticoagulants taken before ho
s italisation e e di ided into t o g o s in elation to t e 
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Table 3. o o idities in o elation it  gende

Parameter Female Male p value

Number of pts. (years) 96 (46.2%) 112 (53.8%) – –

Age (average) 41–95 (76.4, SD: 10.9) 31–101 (67.9, SD: 11.1) t(206) = 5.57 p < 0.005

 a e age 27.1 (SD: 5.37) 25.7 (SD: 4.05) t(89) = 1.28 p > 0.05

Coronary disease: 41 (42.7%) 44 (39.3%)   . p > 0.05

 myocardial infarction 8 (8.3%) 28 (25.0%)   . p < 0.01

 percutaneous coronary intervention 5 (5.2%) 15 (13.4%)   . p < 0.05

 coronary artery bypass grafting 1 (1.04%) 6 (5.36%)   . p > 0.05

Chronic obstructive pulmonary disease 3 (3.1%) 7 (6.3%)   . p > 0.05

e i e al a te  disease A 40 (41.7%) 83 (74.1%)   . p < 0.0005

Carotid stenosis 2 (2.1%) 5 (4.5%)   . p > 0.05

e li idae ia 19 (19.8%) 23 (20.5%)   . p > 0.05

e tension 70 (72.9%) 78 (69.6%)   . p < 0.05

Diabetes 30 (31.3%) 22 (19.6%)   . p > 0.05

At ial illation A 43 (44.8%) 25 (22.3%)   . p < 0.001

 a o s al A 11 (25.6%) 5 (20.0%)   . p > 0.05

Ventricular arrhythmia 1 (1.0%) 3 (2.7%) – –

Neurological symptoms:

 transient ischaemic attack (TIA) 0 (0.0%) 3 (2.7 %) – –

 stroke:

 — ischaemic 19 (19.8%) 13 (11.6%)   . p > 0.05

 — haemorrhagic 5 (5.2%) 3 (2.7%)   . p > 0.05

Chronic kidney disease 8 (8.3%) 9 (8.0%)   . p > 0.05

Deep vein thrombosis (DVT)

l ona  e olis  

0 (0.0%) 
2 (2.1%)

2 (1.8%)

0 (0.0%)

– –

–

Active cancer 5 (5.2%) 4 (3.6%) – –

ot oidis 1 (1.0%) 1 (0.9%) – –

e t oidis 4 (4.2%) 2 (1.8%)   . p > 0.05

e ti  l e 8 (8.33%) 2 (1.8%)   . p > 0.05

GI tract bleeding 1 (1.0%) 2 (1.8%) – –

Arthritis 6 (6.1%) 3 (2.7%)   . p > 0.05

Alcohol abuse 2 (2.1%) 11 (9.8%) – –

Smoking: 25 (26.0%) 45 (40.2%)   . p < 0.001

 a k ea s a e age 29.7 38.1 – –

esen e o  A  o  A  a le , ig e A, . oe isten e 
o  ot  diseases as o nd in  atients . . ta
tisti al anal sis s o ed a signi ant o elation et een 
t e o en e o  A A  and anti oag lants anti latelet 
drugs administration before hospitalisation.

Discussion

Acute arterial ischaemia caused by an embolism secondary 
to al la  ea t disease as t e ost o on a se. 
Thrombosis occurred on the base of severe, vulnerable 
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Table 4. Aetiology, localisation and detailed characteristics of ischaemia

Parameter Embolism Thrombosis

Total 105 (50.5%) 103 (49.5%)
o e  e t e it 169 (81.3%)

70 (33.7%) 99 (47.6%)
e  e t e it 30 (14.4%)

29 (13.9%) 1 (0.5%)
Acute mesenteric ischaemia 9 (4.3%)

6 (2.9%) 3 (1.4%)
Type of primary intervention
Open surgery 155 (74.5%)

101 (48.6%) 54 (26.0%)
ndo as la  t o e to 25 (12.0%)

3 (1.4%) 22 (10.6%)
Direct catheter thrombolysis (DCT) 26 (12.5%)

1 (0.5%) 25 (12.0%)
i a  a tation 0 (0.00%) 2 (1.0%)

Vascular graft occlusion 1 (0.5%) 26 (12.5%)
Stent occlusion 0 (0.00%) 5 (2.4%)

o liteal a te  ane s  AA – 3 (1.4%)
n os ital o talit Overall: 27 (13.0%)

15 (7.2%) 12 (5.8%)
ost os italisation o talit Overall: 39 (18.8%)

25 (12.0%) 14 (6.7%)
p value

Type of primary intervention 54.031 0.000

e io s as la  s ge ies – –

Location 32.820 0.000

n os ital o talit  0.383 0.536

ost os italisation o talit  3.819 0.051

 

Figure 1. Type of primary intervention depending on the aetiology

at e os le oti  lesions . eo ies on e ning t e aetio
logy of acute ischaemia have changed over recent years. 

o e e ent st dies a e on ed t e in easing ate o  
a t o oti  a se o  a te is ae ia .

n o  esented st d , t e n e  o  atients as 
comparable in both groups. In the material presented by 

e ing a  et al., a te li  is ae ia a sed  a te ial 
t o osis as o se ed o  ti es o e o ten o a ed 
to an e olis  , and a si ila  es lt as de onst ated 

 eno ese et al. . A te  e l ding t o osis elated 
to e io s s ge , t e i a  a se o  A  as si ila  
to o  ate ial. e  eatinine le el as ig e  in t e 
thrombotic group and it has been proved that impaired 
enal n tion is a isk a to  o  A  and t o oti  o
li ations . o e st dies a e s o n t at atients 
it  a te li  is ae ia a e a slig tl  ig e  ate o  
e e o as la  disease  .  st d  s o ed no 

di e en e et een t e t o oti  and e oli  g o s in 
terms of CVD rate. The thrombosis group represents an 



147www.journals.viamedica.pl/folia_cardiologica

Mariusz Kozak et al., Acute peripheral arterial ischaemia

e t e el  ig  e entage o  A  . . A ti e s oking 
as o se ed o e o ten .  in t e t o oti  g o . 

Smoking is also an obvious risk factor for atherosclerosis 
and enal ail e .

In the analysed group of patients treated due to arterial 
e olis  ile e ei ing KA, t e  le el as non t e
a e ti  ean .  . n t e g o s o  atients it  

A  and A  isto , t e e as a e  ig  ate o  atients 
it o t an  antit o oti  t eat ent e o e os italisation 

A  . . A  . .
Acute upper limb ischaemia occurs less frequently than 

t e lo e  li  a iation. e ost o on a se o  a  
is ae ia is a a dia  e olis . At e os le osis, e e t 
of the subclavian arteries, is rare in upper limb arteries. 

o a i  o tlet s nd o e and o i al s la ian a te  
aneurysm are other rare causes of embolisation. Arm 
is ae ia t eatens t e li  to a lesse  e tent, and t e 
treatment decision is thus less urgent. The main reason 

Table 5. Comparison of cardiovascular factors regarding the aetiology of acute ischaemia

Parameter Total Embolism Thrombosis p value

A e age 26.3 26.6 26.1 t(89) = 0.71 p > 0.05

A 123 (59.1%) 23 (21.9%) 100 (97.1%) ( )  . p < 0.0005

Diabetes 52 (25.0%) 30 (28.6%) 22 (21.4%)   . p > 0.05

Smoking 63 (30.3%) 23 (21.9%) 40 (38.8%) ( )  . p < 0.01

85 (40.9%) 51 (48.6%) 34 (33.0%) ( )  . p < 0.05

MI 36 (17.2%) 15 (14.3%) 21 (20.4%)   . p > 0.05

CVD 43 (20.7%) 20 (19.1%) 23 (22.3%)   . p > 0.05

Carotid stenosis 7 (3.4%) 4 (3.8%) 3 (2.9%)   . p > 0.05
  od  ass inde  A   e i e al a te  disease    is ae i  ea t disease    o a dial in a tion    e e o as la  disease t ansient is ae i  atta k st oke

Table 6. Anticoagulants and antiplatelet drugs administration 
before hospitalisation

Disease 
(no. of patients)

AF 
( )

PAD 
( )

An
tit

hr
om

bo
tic

 d
ru

g 

VKA 16 (23.5%) 8 (6.5%)
Anti a 4 (5.9%) 3 (2.4%))
Anti a 6 (8.8%) 6 (4.9%)

3 (4.4%) 2 (1.6%)
ASA 6 (8.8%) 23 (18.7%)
A 2 (2.9%) 13 (10.6%)
A 1 (1.5%) 15 (12.2%)

None 37 (54.4%) 53 (43.1%)
p value

AF 50.342 0.000

A 19.275 0.004
A   at ial illation  A   e i e al a te  disease  KA  ita in K antagonists  Anti a  
di e t t o in in i ito  Anti a  a to  a in i ito    lo  ole la  eig t e a in   
A A  a et lsali li  a id onl  A   single anti latelet t e a  lo idog el o  ilostazol   

A   d al anti latelet t e a

Figure 2A, B. Anti oag lants and anti latelet d gs ad inist ation in o elation to esen e o  e i e al a te  disease A at ial il
lation A  A   d al anti latelet t e a  A   single anti latelet t e a  A A  a et lsali li  a id    lo  ole la  eig t 

e a in  Anti a  a to  a in i ito   di e t t o in in i ito  KA  ita in K antagonists
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is to prevent late complications such as arm fatigue and 
oni  ain .
Acute mesenteric ischaemia (AMI) is uncommon. 

o en a e a e ted t ee ti es o e o ten t an en 
. A te ial e olis  is t e ost o on at o sio

log  o  A  . n ont ast, data o  o  st d  s o s 
that AMI occurred 3.5 times more often in the male group 
se en ales s. t o e ales  des ite a signi i antl  

lo e  A  ate.
o liteal a te  ane s  is elati el  n o on, it  

an estimated incidence rate of 0.1–2.8% and has been 
s o n to e a a e a se o  t o oe olis  .

Our study presents the comprehensive characteristics 
o  atients it  a te a te ial is ae ia. o e e , in o de  
to d a  lini al on l sions, a lti ent e anal sis and 
a la ge  g o  o  atients o ld e e i ed.

Conclusions

Acute arterial ischaemia occurs regardless of gender. In 
our material, ischaemia caused by embolus and thrombus 
o ed it  si ila  e en ies. e  e t e it  a te ial 
thrombosis occurs very rarely. An embolism is more often 
responsible for acute intestinal ischaemia. In patients 

it  a isto  o  A  and a isto  o  e io s as la  
interventions, the presence of a vascular graft/stent graft is 
asso iated it  a ig e  isk o  a te ial t o osis. A ong 

atients it  A  and e ei ing KA, t e a e age o  le el o  
 is non t e a e ti .
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Streszczenie
Wstęp. st a nied o no  t tni  o odo e  o e o adzi  do niedok ienia zao at anego zez ni  na z d  

aga ego ilne  eak i. nienie  oz oznani  i le zeni  o e do o adzi  do ie i l  in alidzt a.
Materiał i metody. ele  a  ła et os ekt na analiza dan  de og a zn  i e ide iologi zn  a ent  
z o a a i ost ego niedok ienia z t  do kliniki a to   lata  . adana g a o e o ała 

 z zn ,  edni iek ,  ok  i  ko iet ,  edni iek ,  ok . ena zgl dniała dane 
ant o o et zne, iad o  kład  se o o na z nio ego, inn  o  ze lekł  i zale nień. Analizo ano 

z z n  i lokaliza  niedok ienia o az odza  inte en i i gi zne .
Wyniki. a a ono istotn  z i zek i dz  ł i  a iekie , nad i nienie  t tni z , igotanie  zedsionk , 

ia d  o odo , za ałe  se a, alenie  t toni . iedok ienie na odło  zato o  st iło  ,  z
adk , a zak ze i a t tni za   , . iedok ienie koń z n  dolne  st o ało na z ie  , . t a ta 

e olekto ia t o ekto ia ła ie otn  o e a    z adka . t ie dzono istotn  z i zek i dz  etiologi  
niedok ienia a o o  niedok ienn  se a, niedok ienie  koń z n doln , alenie  t toni , odza e  inte en i 
i lokaliza  z ian. ie st ie dzono istotne  ni   ie telno i.
Wnioski. st e niedok ienie t tni ze o e st i  niezale nie od ł i. st e niedok ienie koń z n  g ne   na
st st ie zak ze  t tni zego st e a dzo zadko. ato  est z ie  od o iedzialn  za ost e niedok ienie elit. 

a ent  z ia d  t tni  o odo  i o ze t  o e a a  na z nio  e e z i kszone z ko zak ze
i  t tni ze . d a ent  z iade  igotania zedsionk  z  antagonist  ita in  K a to  
i dz na odo ego s ł z nnika zno alizo anego est z sto niete a e t zna.

ło a kl zo e  ia d a, ost e niedok ienie, zato , zak ze , o o a t tni  o odo , igotanie zedsionk
Folia Cardiologica 2019; 14, 2: 142–149
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Abstract
Introduction. e a a ologi al t eat ent o  ent i la  a t ias A  as signi ant li itations. anolazine is 
a elati el  ne  d g it  do ented antianginal and anti is ae i  e anis s and e e e lini al data o ides 
e iden e o  additional antia t i  o e ties.

e ai  o  t is a ti le as to e al ate t e sa et  and e a  o  anolazine in atients it  e ent antia t i  
t e a e a to  A.
Material and methods. is os e ti e e al ation in l ded  atients ts  ale e ale   ean age     
ea s  o ona  a te  disease dilated a dio o at   e  o k ea t Asso iation lass  , 

le t ent i la  e e tion a tion     i lanta le a dio e te de illato    ts, i lanta le a dio e te
de illato  it  a dia  es n onisation t e a    ts it  e ent signi ant A ent i la  illation, 
s stained ent i la  ta a dia  and o  non s stained , lti le ent i la  e at e o le es  ,  
da , i ent i la  sti lation  i    and e e standa d t eat ent o tions, i.e. pharmacotherapy, coronary 
e as la isation, and e taneo s a lation, ad o ed ine e ti e. e se e it  o  t e a t ia as assessed  

o  ele t o a diog a i   olte  onito ing and in  e o  e o ding. e atients e ei ed, in 
addition to t e standa d a a ot e a  a ioda one   ts, eta lo ke   ts  anolazine  g t i e dail  
o  t ee ont s. aseline data as o a ed to t e data o tained a te  t e t ee ont s o  anolazine t eat ent.
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Results. e o se ed a signi ant ed tion o  total ent i la  e t as stoles dete ined   olte  onito ing 
edian  ,  s. , ,   . . i ila l , signi ant A in  e o  e o ding as di inis ed .  s. 
. ,   . . e n e  o   inte entions in te s o  ot  antita a dia a ing  ts s.  ts,   . , 

and s o k deli e   ts s.  ts,   . , as lo e  a te  t e t ee ont  o se ation. e t e a  as ine e ti e 
o  nine  atients  t o e e os italised d ing t e t ee ont  ollo  e a se o  e ent a t ia and 

in se en ts t e e as no noti ea le ed tion in t e a o nt o  A. Ad e se e e ts, in t e o  o  gast ointestinal 
s to s dia oea  t o, onsti ation  one , o ed in t ee  atients.
Conclusions. A t o s o se ed no signi ant  olongation in an  atient. e e e e no di e en es et een t e 

aseline and t e ost anolazine atient lini al a a te isti s. anolazine see s to e a sa e and e e ti e se ond
line t e a  in t e ed tion o  A and  inte entions in atients it  e ent antia t i  t e a e a to  
e ents.

Ke  o ds  anolazine, ent i la  a t ias, t e a e a to  a t ias
olia a diologi a  ,  

Material and methods

is os e ti e e al ation in l ded a g o  o   a
tients en olled into t e st d  et een  and  

 ale  e ale, ean age     ea s  A  
 e  o k ea t Asso iation A  lass   

, le t ent i la  e e tion a tion    
  i lanta le a dio e te de illato    ts, 
a dia  es n onisation t e a  it  de illato   

 ts  a le , all o  o  ad e ent signi ant 
antia t i  t e a e a to  ent i la  a t ias.

e in l sion ite ia e e  ent i la  illation , 
s stained s  and o  non s stained ent i la  ta a
dia ns , and lti le ent i la  e at e o le es 

s  o tained a te  e a sting t e standa d t eat ent 
options, i.e. a a ot e a , o ona  e as la isation 
and e taneo s a lation.

e e l sion ite ia e e  a te o ona  s nd o e, 
se e e ea t ail e de o ensation, ent in e tion 
o  otential signi an e o  t e o en e o  ent i la  
a t ias, t oid n tion a no alities, okale ia, 
i lanted de i e it o t olte  onito ing, li e  ail e, 

oni  kidne  disease it     l in., ne ologi al 
diseases onditions s  as a ast isto  o  lini all  
a a ent is ae i  st oke, and a ti e s a a noid a
emorrhage.

 t e  atients en olled into t e st d ,  s e ed 
o  o ona  a te  disease    ,   

  and  o  dilated a dio o at   
  ,    . n all atients, standa d a

a ot e a  ad iniste ed a o ding to t e ent  
g idelines as ell as in asi e o ed es in l ding o o
na  a te  e as la isation and at ete  a lation ad 

o ed ine e ti e. All atients ad een e os italised 
d e to e ent a t ia. e  e e on sta le t e a . 

Introduction

ent i la  a t ias e ain a o le  and allenging 
o le . eat ent o ises a a ot e a , i  

o e e  as signi ant li itations, as ell as in asi e 
o ed es s  as o ona  a te  e as la isation and 

at ete  a lation.
e e o e, t e e is a lea  need to seek ne  anti

a t i  d gs t at o ld e i le ented into t e a .
A otential o tion o ld e anolazine. is is a e

lati el  ne , ell tole ated d g it  o en antianginal 
a ti it   and it  a io e i al st t e si ila  
to t at o  lido aine. As anolazine is an in i ito  o  ion 

annels, it an odi  t e e ita ilit  o  at ial and en
t i la  o a di  ells. t in i its ot  e t a ell la  
de ola ising  ents  sodi  a+  along it  t e 
al i  annels al , as ell as ell la  e ola ising  
otassi  K+  ents. e lini al e e ts o  anolazine, 

i  a e ased on t e ote tion o  t e o a di  
d ing is ae ia e e sion an antianginal e e t , an 
i o e ent in e ani al d s n tion, and an ele t i
al  sta ilisation o  ells, a e ainl  asso iated it  t e 

in i ition o  sodi  annels.
e anti a t i  a ti it  o  anolazine as een 

e o ded a ong atients it  at ial illation , t 
its ole in t e t eat ent o  ent i la  a t ias as not 
et een ll  in estigated. t a ea s t at t e d g o ld 
i a il  e sed in t e t eat ent o  s  a t ias in 

atients it  o ona  a te  disease A , t otentiall  
also in ot e  g o s, i.e. dilated a dio o at  .

s, t e ai  o  o  st d  as to e al ate t e sa et  
and e i a  o  anolazine in atients it  t e ig est 
isk o  s dden a dia  deat    in atients it  
e ent antia t i  t e a e a to  ent i la  

arrhythmias.
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All odi ations inte entions e e done d ing t e e
 io s os italisation.

ese atients e ei ed anolazine  g t i e dail  
o  t ee ont s in addition to t ei  standa d a a o

t e a . ig teen atients e e on oni  a ioda one 
therapy.

lini al assess ent, esting ,  olte  onito
ing,  e o  e o ding, t anst o a i  e o
a diog a  as ell as standa d la o ato  e a inations 
e e o tained at aseline and again a te  t ee ont s 

o  anolazine t eat ent. e se e it  o  t e a t ia 
as assessed  o   olte  onito ing signi
ant ent i la  a t ia as de ned as  ns  

s  , da  and in  e o  e o ding 
signi ant ent i la  a t ia as de ned as  ns  

, i   .
aseline data as o a ed to data o tained a te  t e 

t ee ont  anolazine t eat ent.
e st d  as ond ted in a o dan e it  t e e

la ation o  elsinki and as a o ed  t e lo al t i s 
o ittee. All atients ga e t ei  itten onsent o  
a ti i ation in t e st d  io  to en oll ent.

Statistical analysis
tatisti al anal sis as e o ed sing tatisti a .  
tat o t oland  so t a e. ontin o s a ia les e e 
esented as edian, and atego i al as a sol te o nts 

and e entages. e t e o  dist i tion as e i ed sing 
a a i o ilk test. n ases o  no all dist i ted a ia
les, t dent s t test o  n ai ed sa les as sed, ile 

ann itne   test as i le ented in non no all  
dist i ted a a ete s. il o on test as sed o  ai ed 
sa les. A al e o  less t an .  as onside ed sta
tisti all  signi ant.

Clinical characteristics
o a ison o  t e aseline lini al data and t e data 

o tained a te  t e t ee ont  anolazine t e a  did 
not e eal an  signi ant anges in t e atients  lini al 
stat s. e o se ed no signi ant i o e ent in e o t 
tole an e e essed in t e A s ale. n se e al ases 

e o nd an i o e ent in  s ale  ts  as ell as 
a ed tion o  t e s e ti e sensation o  al itations 

 ts . e e o a diog a i  a a ete s e ained si i
la  a te  t e t eat ent, in l ding     s.  

 ,   . e le el o  otassi  e ained no al, 
at a sta le le el a g. .  g . e  o  le el 
did not signi antl  ange d ing t e o se ation edian 
al e  s.  g .

a  o  anolazine t eat ent
igni ant ent i la  a t ia dete ined ia olte  
onito ing as ed ed a te  anolazine t e a  .  

s. . ,   . . A signi ant ed tion o  total s 
as o se ed in t e olte  onito ing edian  ,  s. 
, ,   .  a le .

Table 2. a  o  anolazine t eat ent

Parameter Baseline Post- 
-ranolazine

p value

otal s in olte   
edian

1,737 1,260 0.04

ent i la  a t ia 
in  e o  
e o ding 

67.7 35.5 0.03

A ,    0.01

o k deli e ,    0.01

Table 1. Clinical characteristics

Parameter All patients 
N = 30

Patients with CAD 
N = 20

Patients with DCM 
N = 10

Mean value ± SD 
N (%)

Age ea s       

eig t       

eig t kg       

 kg 2       

       

        

        

ICD    

   

DDDR   0
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i ila l , signi i ant ent i la  a t ia in  
 e o  e o ding as di inis ed .  s. . , 

  . . e n e  o   inte entions in te s o  
ot  antita a dia a ing  ts s.  ts,   .  and 

s o k deli e   ts s.  ts,   .  as lo e  a te  
t e t ee ont  o se ation a le .

e t e a  as ine e ti e o  nine  o  t e ts 
 t o e e os italised d ing t e t ee ont  ollo , 

and in se en ts t e e as no noti ea le ed tion in t e 
a o nt o  ent i la  a t ia.

anolazine t eat ent  A  s. 
e total al e o  s in olte   in atients it  A  

as insigni antl  ig e  at aseline t an in ases o   
edian al e ,  s. , .
A te  t e anolazine t eat ent, e o se ed a signi

ant ed tion in total  al es dete ined ia olte  
 in t e A  atients edian al e ,  s. , , 

  . .
n t e g o  o  atients it  , a ed tion in total 

 al es as o se ed in e ases , edian al e 
,  s. , alt o g  t e es lt as statisti all  non

signi ant o  t e ole s g o  edian al e ,  s. 
,  ig e .

anolazine t eat ent  a ioda one  
s. non a ioda one
e total al e o  s dete ined ia olte   in atients 

t eated it  a ioda one as insigni antl  lo e  t an t e 
al e in s e ts it o t a ioda one at aseline ,  
s. , .

n t e g o  o  atients t eated it  a ioda one, e 
o se ed a signi ant ed tion in total s in olte   

edian al e ,  s. ,   . .

n t e g o  o  atients t eated it  anolazine it o t 
a ioda one, e o se ed ed ed total s in olte   
in e ases , edian al e ,  s. , , t t e 
e a  o  t e d g as statisti all  insigni ant o  t e 

ole s g o  edian al e ,  s. , .

a et  o  anolazine t eat ent
Ad e se e e ts in t e o  o  gast ointestinal s to s 
dia oea  t o, onsti ation  one  o ed in t ee  
ts. e o se ed no signi ant  olongation in an  
atient, and no signi ant anges in t e a e age ea t 
ate    s.    ,   . .

Discussion

e ial nding o  o  esea  is t at anolazine an 
e sed e e ti el  as a se ond line t e a  in ent i la  

arrhythmias. 
e d g as e e ti e it  statisti al signi an e in 

atients it  A . e a s t is as d e to its ette  e
e t in eo le it  t is disease  o e e , d e to t e s all 

n e  o  atients in t e st d  g o , t e  esea  is 
needed to o e ti  t is lai .

t s o ld e noted t at e anal sed a e  s e i  g o  
o  atients.  st d  g o  onsisted o  atients it  t e 

ig est isk o    atients it  e ent antia t i  
t e a e a to  ent i la  a t ias. ot  standa d 

a a ot e a  and in asi e o ed es ad o ed 
ine e ti e. anolazine as ad iniste ed o e  and a o e 
t e ent a aila le t e a .

Additionall , all s e ts esented s to s o  oni  
ea t ail e it  a ed ed e e tion a tion. ega dless 

o  t ei  sta le ae od na i  stat s, t e  as elo  
 in ost o  t e atients. All t ese g es nde line t e 

lini al i o tan e o  o  ndings.
e eas ntil no  t e e a  o  t e d g as een 

o ed in at ial illation , st dies a e still ongoing e
ga ding its ossi le se in ent i la  a t ias. A e entl  
o leted A  t ial in i  a o a a le g o  o  atients 
as en olled into t e st d  s o ed o e e  t at in ig isk 

 atients, t eat ent it  anolazine did not signi antl  
ed e t e in iden e o  t e st  o   o  deat . 

t, in es e i ed se onda  end oint anal ses si ila  
to o  st d , anolazine ad inist ation as een asso iated 

it a signi ant ed tion in e ent  o   e i ing  
t e a , it o t e iden e o  in eased o talit  . Anot e  
st d , ond ted  e ng  et al., s o ed a signi ant e
d tion in edian e at e ent i la  o le es den, 
as ell as t e eli ination o   in osen atients and t e 

e ention o  e ent de illato  t e a , so et ing i  
as also o nd in o  st d  . e e a  o  anolazine in 

t e t eat ent o  ent i la  a t ias as also een o
se ed in atients it  s to ati  non o st ti e e
t o i  a dio o at . li otto et al.  e a ined a g o  

Figure 1. edian al e o  total ent i la  e t as stoles in ele
t o a diog a i  olte  onito ing e o e and ost anolazine 
t eat ent  A   o ona  a te  disease    dilated a dio
myopathy



154

Folia Cardiologica 2019, vol. 14, no. 2

www.journals.viamedica.pl/folia_cardiologica

o   atients o e e t eated it  anolazine ,  g 
id o  e ont s. o e e , t ei  i a  end oint as to 

o se e ossi le anges in eak 2 o a ed to aseline 
sing a a dio l ona  e e ise test. e se e it  o  t e 
ent i la  a t ia as also assessed, and a signi ant 
ed tion as o se ed in t e o  den o  e at e 
ent i la  o le es o a ed to a la e o .

t is o t  entioning t at se e al st dies a e de on
st ated t e additional e a  o  anolazine t eat ent in 
o ination it  a ioda one o  d oneda one. Alt o g  

di e en es a e een o se ed in at ial illation, o  
o  st d  it a ea s t at a si ila  elations i  e ists in t e 
ase o  se e e ent i la  a t ias , , .

e all, in t e ast a o it  o  st dies, anolazine as 
o ed to e sa e and ell tole ated.

e a e a a e o  so e li itations o  o  st d , o  i  
t e ost i o tant e ains t e elati el  s all g o  o  

atients en olled. is as e a se t e st d  in l ded 
atients it  ot  ad an ed a dia  ins ien  and 

an e a sted o tion o  standa d t e a . t see s sa e 

to ass e t at t is is in e entl  a a e g o . t s o ld 
o a l  e onte lated sing ig e  doses o  t e d g 

to in estigate ossi le intensi ation o  its a tion.

Conclusion

anolazine see s to e an e e ti e and sa e se ond line 
t e a  in ed ing t e n e  o  ent i la  a t ia 
e isodes and  inte entions in atients it  e ent 
antia t i  t e a e a to  e ents. t e  esea  
is o e e  needed in o de  to o ide o e e iden e.
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Streszczenie
Wstęp. a akologi zne le zenie ko o o  za zeń t  A  est og ani zone. anolaz na to stos nko o no  
lek o dok ento an  działani  ze i dła i o  i ze i niedok ienn  o az z dan i zedklini zn i ska
z i na dodatko e ła i o i ant a t i zne.

ele  a  ła o ena ez ie zeńst a i sk te zno i anolaz n   a ent  z na a a i o o n i na le zenie A.
Materiał i metody. os ekt n  o en  o to  a ent  ts  z ni ko iet  , ednia iek     lat  

o o a ień o a ka dio io atia ozst zenio a  , klasa  edł g New York Heart Association: 
, ak a z to a le e  ko o     ka dio e te de lato    ts, te a ia es n oniz

a se e z nk  de la i   ts  z na a a i istotn i A igotanie ko , t alon  z stosk z 
ko o o   i l  nie t alon  , li zne o ed n ze ekst as stolie ko o o e  d., st la a i ent ik la na 

i    i z ze an  standa do  o  le zenia, t . a akote a i , e ask la za  ień o  i zezsk n  
a la . asilenie a t ii o eniano  godzinn  onito o ani  elekt oka diog a zn  K  etod  olte a o az 

 a i i olte o skie  .  a ent  do standa do e  a akote a ii a ioda on   ts, eta ad enolit k  
 ts  doł zono anolaz n   da e  g  az do  zez  iesi e. io e dane o nano z dan i 

z skan i o iesi zn  le zeni .
Wyni i. A to z  zao se o ali istotn  ed k  li z  ekst as stolii ko o o   onito o ani  K  etod  olte a 

ediana   v.    , . odo nie odnoto ano istotne z nie szenie z sto i istotne  A  za isie a
i i  ,  v. ,    , . i z a inte en i  za no od zgl de  st la i ant a t i zne  
 ts v.  ts    , , ak i łado ań  ts v.  ts    ,  ła ni sza o iesi zne  o se a i. e a ia 
ła niesk te zna    a ent    os italizo ano  t ak ie iesi zne  o se a i z o od  na ot  A, 

a   nie st ie dzono za a alnego z nie szenia st o ania A. ziałania nie o dane od osta i  dolegli o i 
oł dko o elito  ieg nka  , za a ie   st iło    o .  adnego z a ent  nie o se o ano 

istotnego dł enia odst  . ie o se o ano istotn  ni   a akte st e klini zne  a ent  io o 
i o odani  anolaz n .
Wnios i. anolaz na da e si  ez ie zn  i sk te zn  lekie  d giego z t , kt  o e  stoso an   ed k i 
VA i li z  inte en i   a ent  z na a a i o o n i na le zenie A.

ło a kl zo e  anolaz na, a t ie ko o o e, a t ie o o ne na le zenie
olia a diologi a  ,  
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ła e  K sz et al., Ranolazine in recurrent antiarrhythmic therapy-refractory ventricular arrhythmias?
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ale enia dietet zne dot z e s o ania od   
— w poszukiwaniu konsensusu  

i dz  ka diologa i a endok nologa i

Iodine dietary recommendations — in search of a consensus  
between cardiologists and endocrinologists

eata ka1, 2, ona ieleń nek2 iD, oanna Ko alska2, zego z i łko ski2,  
Bartosz Hudzik2, 3 iD, a i sz sio 3 iD, a a a ele i z zkodzińska1, 2 iD

1 ddział ndok nologii ieka skiego ent  ed znego  ieka a  l ski  
2Kated a o ilakt ki o  eta oli zn  dział  d o ia li znego  to i ,  

l ski ni e s tet ed zn   Kato i a  
3  Kated a i ddział Klini zn  Ka diologii l skiego ent  o  e a  a z , dział eka ski  

z ddziałe  eka sko ent st zn   a z , l ski ni e s tet ed zn   Kato i a

Streszczenie
od est ie iastkie  nale  do niez dn  ioakt n  składnik  diet , kt  a dział  s ntezie o o-

n  ta z , a te z kolei ł a  na a idło  oz  i nk ono anie o ganiz .  s t a i gd  s o ie odk  
est nie sze ni   µg do , g zoł ta zo  nie est  stanie t z a  s ntez  o on  ta z  na a idło  
ozio ie. niki adań z lat  olskie  Ko is i ds. Kont oli a zeń z iedo o  od  ł  ez o edni  
o ode  o ot  do o o i zko ego odo ania soli k enne . l k enna est o sze nie stoso an  no nikie  

od . godnie z zale enia i iato e  ganiza i zd o ia dzienne s o ie soli nie o inno zek a za   g a l  g 
a  na oso . Kont olo anie za a to i a  die ie est etod  e en i o  se o o na z nio . o adzone 

s  no ze nie działania a e na el  z i kszenie s o ia inn  nat aln  no nik  od  leko, oda ine-
alna . Alte nat n  dłe  od   die ie s  i dz  inn i  do sz, inta , łoso , a a, ot  szenne, ok ł , s e 

nasiona g o  i o ze  lasko e. asadna est idea d o enia odo ania od  ine alne  i leka, a tak e io o t -
ka i an  a z  o az oda ania od  t zodzie i dł   el  za e nienia od o iednie  ego oda   z i zk  
z zale enia i og ani zenia s o ia soli k enne .

ło a kl zo e  od, dieta, nad i nienie t tni ze, odo anie soli, a ioda on
Folia Cardiologica 2019; 14, 2: 156–160

Wstęp

od est ie iastkie  nale  do niez dn  ioak-
t n  składnik  diet , kt  a dział  s ntezie o -

on  ta z , a te z kolei ł a  na a idło  oz  

i nk ono anie o ganiz . est edn  z na silnie sz  
ant oks dant  i kaz e o onne działanie  o esa  
zapalnych i nowotworowych [1].

od nale  do składnik  od z , kt e nie s  a-
gaz no ane  o ganiz ie zło ieka i si  dosta zan  
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Beata Pyka i wsp., a ecenia dietetyc ne dotyc ce spo y ania od

z diet . iedostate zna oda  tego ie iastka o adzi do 
st ienia ego niedo o , nad ia  za  o e oł a  

nad z nno i ta z  , .

Zalecenia dietetyczne  
dotyc ce poda y od

eko enda e iato e  ganiza i d o ia , World 
Health Organization  o do o t alnego dziennego s o -
ia odk  s  nast e  dla os  do osł    µg/ 
do , dla ko iet  i  i od zas lakta i   µg do , 
 ie sz  ok  ia  g do ,  iek  od  lat 

— 90 µg do  o az  iek   lat   µg do  . 
 s t a i gd  s o ie odk  est nie sze ni   µg/ 

do , g zoł ta zo  nie est  stanie t z a  s ntez  
o on  ta z  na a idło  ozio ie.  nast -

st ie z nno io o ze asta i z ienia s o  st kt , o 
ostate znie o adzi do oz o  niedo z nno i ta z . 
Brak hamowania wydzielania hormonu tyreotropowego 

, thyroid-stimulating hormone  zez z sadk  z-
go  dodatko o ot g e ze ost g zoł   est tak e 
czynnikiem wzrostowym) [1].

ale  zate  d  do t z ania a idło ego s o-
ia od , onie a  zede sz stki  ego niedo  ale 
nie   s ot kane stos nko o zadko  nad ie ne 

s o ie od  nieko z stnie ł a na zd o ie o la i. 
toso anie o lakt ki odo e  o inno  stale oni-

to o ane, a  o enia  e  e ekt no i, a tak e stala  
o t alne zao at zenie  od , .

olska Ko is a ds. Kont oli a zeń z iedo o  
od  , Polish Council for Control of Iodine Defi-

ciency Disorders  zde do ała o ze o adzeni  adań 
e ide iologi zn   lata  , o e  
dzie i i łodzie  szkoln , no o odki i ko iet   i . -
niki t  adań ł  ez o edni  o ode  o ot  do 

o sze nego, o o i zko ego odo ania soli k enne  
 gK kg  od  ok  , , . Ko is a ok e liła 

tak e ozostałe skazania do o adzenia o lakt ki  
dodatko e odo anie ienia st nego i nast nego 
dla no o odk   μg  l leka  o az dodatko e  
s le enta i ko iet  i  i ko iet ka i   dodat-
ko  da k  od   μg do  .

odel ten okazał si  a dzo e ekt n . st o anie 
ola  dzie i szkoln  z nie sz ło si  o   o-

nani  z lata i  a  na łodsze  g  
 lat  st o ało ono t lko  ,  dzie i, z li oni-

e  ozio  ende i znego . se o an  ze nie  
z ost st enia   no o odk  o e   µ . l 

z nie sz ł si  z ,  do , , z sto  st o ania 
ola  ko iet  i  z alała z  do , z nie sz ła 

si  tak e z sto  st o ania z ni o anego aka 
tarczycy u kobiet [1].

  ok  znano olski odel o lakt ki niedo o-
 od  za e ekt n  i ez ie zn . t ie dzono, e nie a 

z ka o la nego niedo z nno i ta z   ze ieg  
niedo o  od  i nad a li o i  nik  s o ania 
od  , .

ale  ednak doda , e nie dało si  osi gn  ałko-
itego s k es .  sta sz  dzie i d  z łasz za 
 ok esie do ze ania  ole st e nadal   
 zale no i od egion , a z sto  dalania od  z o-
ze  o e   µg l nie osi gn ła o dane  a to i 

. i gle t lko  ko iet  i  ot z e zale an  
da k  od  i o ia  z sto  st o ania aka ta z  

 ko iet est nie sza, nadal est k otnie i ksza ni  
 ok esa  eg la nego odo ania. esz ie ako  odo-
ania soli o e e  zale an  no  , .

a odo  og a  li ina i a zeń  ze ieg  
iedo o  od  został ze an   lata  , 
ono ne o ono do niego  ok   i est kont -

nuowany [1].

ieta  o ranic eniem so i  pro a tyce 
c or  ład  serco o nac ynio e o  
a poda  od

so n  zagadnienie  est o adzenie o lakt ki o-
do e  i zale ane og ani zenie s o ia soli do  g do . 

l k enna est o ie  o sze nie stoso an  
no nikie  od .

ale enia o a o ane zez iato  ganiza  
d o ia , World Health Organization  a  , 

kse g  nika  z dok ento ane  oli soli 
 z i kszeni  z ka o  kład  se o o na z nio-
ego,  t  nad i nienia t tni zego, ia d , da  

i za ał  se a o az niekt  o  no ot o o . 
godnie z zale enia i  dzienne s o ie soli nie o-
inno zek a za   g a l  g a  na oso  . ednie 

dzienne s o ie soli  ols e nosi ,  g oso ,  t  
,  g soli k enne , a  niekt  egiona  k a  do-
odzi do ,  g oso  .

edł g tanda d  ost o ania ietet znego 
 Ka diologii  stano iska olskiego o a z st a iete-

t ki z  ok   ze nie sze lata o to ał   onad 
ilion zgon  o i zan  ze s o ie  a l  ilo i 
zek a za   g do  eko endo an  zez  
,  ln zgon    .  .

a o t o a o an  zez iato  ede a  e a 
, World Heart Federation , o e skie o a z st o 

ad i nienia tni zego , European Society of Hy-
pertension  o az o e skie to a z szenie d o ia 

li znego A, European Public Health Association) 
dot z e ł  s o ia sod  na st o anie o  

kład  k enia  k a a  o niski  i edni  ozio ie o-
d kt  k a o ego tto do odzi, e z nie szenie s o ia 
sod  o ,  g do oso  z z nia si  do o ni enia i -
nienia t tni zego o , ,   g , . Kont olo anie 
za a to i a  die ie est i  etod  e en i o  
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se o o na z nio  ze sz zeg ln  zgl dnienie  
st ienia nad i nienia t tni zego, nato iast  z ad-

k  os , kt e o  na nad i nienie t tni ze, zna z o 
ł a na o ni enie od szon  a to i .

godnie z t zn i olskiego o a z st a ad i -
nienia tni zego  z  ok  dieta ogata  a l 

o e  z z n  st ienia t dno i  le zeni  
nad i nienia t tni zego,  z i zk  z t   o  nale  
z a a  sz zeg ln  ag  na og ani zenie soli k enne  

oni e  ,  g do  . a a si , e e ekt i otens n  e-
d k i za a to i a  die ie  os  sta sz , sodo a -
li , z oz oznan  k z , zes ołe  eta oli zn  
o az ze lekł  nie dolno i  ne ek est zde do anie 

i ksz  i o e sk tko a  og ani zenie  li z  i da ek 
lek  stoso an  zez t  a ent  .

K ide os i s .  zastoso ali odel ik os -
la n  do o en  ł  o adzon  działań  zak esie 
og ani zenia s o ia a l  ielkie  tanii na o lak-
t k  o  se o o na z nio . o adzenie olit ki 
z nie szenia s o ia a l  lata   s o odo-

ało za o ie enie l  o nienie st ienia o  se o-
o na z nio     os , edno ze nie za o iegło 

10 000 zgonom z przyczyn sercowo-naczyniowych [10].
o e  zedsta ion  o inii a ne est, a  znale  

złot  odek  i dz  oda  od  za ez ie za a a-
idło  nk  ta z  a og ani zenie  s o ia soli 

k enne  zale an  zez to a z st a ka diologi zne. 
ale  z  t  a i ta , e s l k enna est gł n  

dosta z iele  od   odzienne  die ie .
a o ane zez g ono eks e t  nst t t  no

i i ienia tano isko  s a ie od ia ini at  
z nie szenia s o ia soli  ols e  ok e la kie nki dzia-
łania o e e z ian  e e t  zet o  s o z  

 ze le s o z  i la ka  ienia z io o e-
go, z o enie nadzo  o gan  z do e  kont oli no
i, kont n a e od o iedni  działań legisla n  . 
ot z  one nie  działań ed ka n  skie o an  

do n  g  kons ent , od ent , a o ni-
k  o on  zd o ia i inst t i zd o ia li znego o az 
inn  g  a  ł  na nasz st l ia. a ne 

 kształto ani  t  zale eń est tak e tano isko  
z ie za e do og ani zenia s o ia soli zez działania 

o lakt zne i o o ne . aga to ednak isłe  
s ł a  z   zak esie niez dn  od ka i 

s ste  o lakt ki odo e  .
A to o  og a  za z ono, e  o lakt e odo e  

ako no nik od  zastoso ali ało o dan  s stan  
 lo ek sod , ze i skazan   nad i nieni  t tni-
z  i inn  o o a  kład  se o o na z nio ego. 

zase   ols e s o ie lo k  sod  ło i est 
nadal nad ie ne, esz ze kilka lat te  no a s o ia 

zna zona zez  ła zek o zona k otnie .

ak  s o niano, o e nie s o ie soli  nasz  
k a  zna znie zek a za dzienn  no  s o ia, ko-
nie zne est zate  osz ki anie inn  alte nat n  

deł od , kt e za ez ie z ł  ego dzienne za ot ze-
o anie. ndok nolodz  zgadza  si  z ka diologa i, e 

nie nale  nikogo za a  do s o ania soli. ednak 
edno ze nie o a ia  si , e dalsz  s adek s o ia soli 
odo ane  nieko z stnie od i e si  na o lakt e odo e  
i e ide iologii o  ta z . ze i tna za a to  od  

  g soli k enne  odo ane  nosi  µg [12]. Aby 
z soli dosta z  agane  µg dziennego zapotrzebo-

ania  od, nale  s o  ,  g sa e  soli odo ane , o 
zek a za zale ane ,  g edł g  . aka s t a a 

sza i  zastoso anie inn  oz i zań, kt e godzi  
d  zale enia ka diolog  z zało enia i o lakt ki odo-

e  o o an  zez endok nolog . o e ni   na 
z kład do sz zenie dodatko o do odo ania od kt  

s o z  za ie a  odan otas  K 3) [2].
o adzone s  działania a e na el  z i kszenie 

s o ia inn  nat aln  no nik  od  leko, oda 
ine alna  . oz a a si  tak e o li o i z i kszenia 

za a to i od   an  a z a  za o o  i  
io o t ka i . nn  działanie  est o adzenie 

od  do łań  oka o  zez oda anie go 
t zodzie i dł .

e i a poda  od

a ia  oda  od , nie o na nie s o nie  o leka  
i odka  kont asto  za ie a  od. a ako-
logi zne da ki od  og e zek a za  ielok otnie 
do o e za ot ze o anie  s  za a te  iel  s stan a  
stoso an   diagnost e i le zeni . ali za si  do ni  
na z kład adiologi zne odki ieni e za ie a e 

 g   l , odki odka a e odo o idon 
  g od    l , o n  ł n gola  g od  
  l, z li ok.  k o li  . nie  niekt e leki 

ant a t i zne, sk din d a dzo sk te zne  z łasz za 
a ioda on  og  ind ko a  za zenia nk i ta z  

zez d  za a to  od   ta l. a ioda on   da e 
 g za ie a ok.  g od . a ko anie lek  ze 

skazań ka diologi zn  zakłada z o anie na et 
kilku tabletek dziennie, a to znacznie przekracza dobowe 
za ot ze o anie o ganiz  na od . onadto lek k -
l e si   tkan e tł sz zo e  i i nio e , a ze zgl d  
na dł gi ok es łt ania ok.  dni , alnianie od  
od a si  tak e o odsta ieni  e a at  .

A ioda on a ielokie nko  ł  na eta oliz  
o on  ta z . ego z ste zka kaz e odo-
ieńst o do z ste zki  i  o e s łza odni z  

z  o i zanie z od o iedni  e e to e  lek a e o-
node od na  o odo   do  o az ind k e o es  
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Tabela 1. a a to  od   an  od kta  s o z  
na odsta ie 

a a prod t a arto  od   
[µ  prod t

Ryby

o sz ie 110

inta  ie 103

oso  ie 44

ak ela dzona 40

led  solon led  dzon  30

led  ie 24,3

ń z k  ole 25

l d a ie a 20

st g t zo  ie 13

z z ak ie

Mleko i jego przetwory

e  ok ol tł st 40

e  eda ski tł st 30

Ser brie tł st 11,2

Ke   tł sz z 7,5

Ser topiony edamski 7,1

a lanka ,  tł sz z 5,9

Jaja

a a k ze, ałe 9,5

iałko a a k zego ,

łtko a a k zego 12

rod ty o o e

t  szenne 31

łatki o siane 5,9

łatki tnie 5,7

Warzywa

ok ł 15

o  s e nasiona 13,9

Szpinak 12

Rzodkiewka

o a nasiona s e 6,3

6

Orzechy

asko e 17

Arachidowe 13

łoskie 9

Inne

l iała, odo ana 2293

Jodowana woda mineralna 
st onianka

150 µg/l

i nologi zne  ta z  . o e oł a  za no 
niedo z nno  ta z  zadzie , ak i nad z nno  ta -
z  z ie .  ile niedo z nno  zda za si  z kle  
 t ak ie z o ania a ioda on , o t le zas st ienia 

nad z nno i a n  o e ona o ie  o a i  si  
na et o kilk  iesi a  od za zestania z o ania 
lek  . odki ieni e i a ioda on og  oł a  
t eotoks koz   ze ieg  dest k nego za alenia 
ta z  .

r dła od   diecie

ie iele est znan , tak sk te zn  inte en i 
 zak esie o ilakt ki zd o otne  ak og a  o ilak-

t ki niedo o  od  ealizo an   ols e od iel  lat 
, . ak o isano, ko z i zd o otn  og a  est 

a dzo iele i dot z  one nie t lko a idło e  nk i 
dok e ne  g zoł  ta zo ego, o ilakt ki odzone  
niedo z nno  i ta z , z nie szenia ie telno i oko-
ło o odo e  no o odk , ale tak e oz o  no ot o  
zło li ego .

o e  s łistnienia zale eń d  od o iedzi  
na o az z stsze st o anie o  kład  k enia, 
a dot z  og ani zenia oda  soli, nale  sz ka  
alte nat n  deł od , kt e za e nił  a idło  
ego oda  i ok ł  dzienne za ot ze o anie.  ta e-

li  zedsta iono dła od   die ie [12].
ale a  i  a ento  diet  z og ani zenie  soli 

k enne , o na za o ono a  alte nat ne dła 
od  od osta i  inn  od kt  s o z , godz  
 ten s os  na ie sz  z t oka nieda e si  ogodzi  

zalecenia towarzystw naukowych.

Wnioski

e zgl d  na odk e lan  zez leka z  endok nolo-
g  konie zno  oda  od   el  e en i za zeń 

nk ono ania g zoł  ta zo ego, a tak e zale enie 
leka z  ka diolog  og ani zenia s o ia odo ane  soli 
k enne   z i zk  ze z i kszon  z kie  o  

kład  se o o na z nio ego,  sz zeg lno i nad i -
nienia t tni zego, nale  od  alte nat ne działania 
dosta zenia od  do o ganiz .  te  s t a i zasadna 
est idea d o enia odo ania od  ine alne  i leka, 
a tak e io o t ka i an  a z  o az oda ania 
od  t zodzie i dł . a to nie  a i ta  o od kta  
s o z , kt e s  dłe  od , a  konsek entnie 

iesz za  e  odzienn  adłos isie.

onfli t interes

A to z  dekla  ak kon ikt  inte es .
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Abstract
odine is one o  t e essential ioa ti e o onents o  a diet and i  as an in en e on t e t oid o ones 
synthesis, and these hormones affect the proper development and functioning of the organism. In the situation when 
the iodides consumption is less than 50 μg/day, it is unable to maintain the thyroid hormones synthesis at a normal 
le el  t e t oid gland. e  olis  o n il o  ont ol o  odine e ien  iso de s st d  es lts e e 
a di e t eason o  t e o lso  es tion o  ta le salt iodination. a le salt is a, o onl  sed, iodine a ie . 
A o ding to t e o ld ealt  ganization e o endations, t e dail  salt intake s o ld not e eed  g a l  g a  

e  e son. e i ation o  a ontent in t e diet is a et od o  a dio as la  diseases e ention. A tions ai ed at 
in easing o  t e ot e  nat al iodine a ie s ilk, ine al ate  intake a e taken. Alte nati e so es o  iodine in 
t e diet a e in l de  od s , ollo k, sal on, eggs, eat an, o oli, d ied ea seeds and azeln ts. odination o  

ine al ate  and ilk, as ell as io o ti ation o  t e sele ted egeta les and eeding o k and attle  ood i  in 
iodine should be concerned according to salt restriction diet.

Ke  o ds  iodine, diet, e tension, salt iodination, a ioda one
Folia Cardiologica 2019; 14, 2: 156–160
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odine is one o  t e essential ioa ti e o onents o  t e diet i  as an e e t on t e s nt esis o  t e t oid o -

ones, and t e latte  a e t o e  de elo ent and n tioning o  t e o ganis .  iodide intake is elo   µg da , 
t e t oid gland annot aintain ade ate s nt esis o  t oid o ones. e  olis  o n il o  ont ol 
o  odine e ien  iso de s st d  es lts e e a di e t eason o  es tion o  o lso  ta le salt iodination. 
a le salt is t e o onl  sed iodine a ie . A o ding to t e o ld ealt  ganization e o endations, dail  salt 

intake s o ld not e eed  g o  sodi  lo ide  g o  sodi  e  e son. ed tion o  dieta  sodi  intake a  
t s e ent a dio as la  disease. A tions a e also eing taken to in ease t e intake o  ot e  nat al iodine a ie s 

ilk, ine al ate . Alte nati e iodine so es in t e diet in l de od s , Alaska ollo k, sal on, eggs, eat an, 
o oli, d ied ea seeds, and azeln ts. odination o  ine al ate  and ilk, as ell as io o ti ation o  t e sele ted 

egeta les and eeding o k and attle  ood i  in iodine s o ld e on e ned a o ding to salt est i tion diet. t 
is also sti ed to int od e iodination o  ine al ate  and ilk, as ell as io o ti ation o  sele ted egeta les and 
eeding o k and attle it  ood i  in iodine to o ide ade ate iodine intake in t e setting o  oe isting e o en-

dations to reduce salt intake.
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Introduction

odine is one o  t e essential ioa ti e o onents o  t e 
diet i  as an e e t on t e s nt esis o  t e t oid 

o ones, and t e latte  a e t o e  de elo ent and 
n tioning o  t e o ganis . odine is one o  t e ost 

otent antio idants and as a ote ti e e e t in in a -
ato  and alignant o esses .

Iodine is a dietary constituent that cannot be stored 
in t e an od  and t s st e ons ed in a diet. 
nade ate iodine intake leads to iodine de ien , and 

e ess intake a  es lt in e t oidis  , .

Dietary recommendations  
regarding iodine intake

e o ld ealt  ganization  e o ends t e 
ollo ing o ti al dail  iodide intake   µg da  in ad lt 

s e ts,  µg da  in egnant and la tating o en, 
50 µg da  in ild en nde   ea  o  age,  µg da  in 

ild en at  ea s o  age, and  µg da  in ild en 
at  ea s o  age .  iodide intake is elo   µg  
da , t e t oid gland annot aintain ade ate s n-

t esis o  t oid o ones. is es lts in a n tional 
e t o  and st t al anges t at lti atel  lead to 

t e de elo ent o  ot oidis . oid e t o  
is otentiated  t e la k o  t oid sti lating o one 

 in i ition  t e it ita  gland, as  is also 
a g o t  o one .

s, it is ne essa  to aintain ade ate iodine 
intake, as its de ien  and also elati el  a el  o -
ing e ess iodine intake  as a negati e e e t on t e 
o lation ealt . o la ti  iodine s le entation 

s o ld e onstantl  onito ed, so its e e ti eness an e 
e al ated, and t e o ti al le el o  iodine s le entation 
dete ined , .

e olis  o n il o  ont ol o  odine e i ien  
iso de s  de ided to nde take an e ide io-

logical study in 1992–1993 that included schoolchildren, 
neonates, and egnant o en. es lts o  t ese st dies 

o ted es tion o  ni e sal, o lso  salt o ti a-
tion it  iodine  gK kg  sin e  , , . e 
o n il also dete ined ot e  indi ations o  o la ti  

iodine s le entation  additional o ti ation o  in ant 
o las it  iodine  µg   o  ilk  and additional 

iodine s le entation o   µg da  in egnant 
and la tating o en .

is odel o ed e  e e ti e. e e alen e o  
goit e in s ool ild en de eased   o a ed 
to , and in t e o ngest ild en  ea s o  
age , t e e alen e as onl  . , i.e., elo  t e ende i  
le el . e e alen e o  neonatal  le els a o e 

20 µ  de eased o  .  to . , t e e alen e 
o  goit e in egnant o en de eased o   to , 
and a ed tion in t e e alen e o  di e entiated t oid 
an e  in o en as o se ed .

n , t e olis  odel o  o la is o  iodine de-
ien  as dged e e ti e and sa e. t as o nd t at 

t e e as no o lation isk o  ot  ot oidis  d e 
to iodine de ien  and e t oidis  d e to in eased 
iodine intake , .

It should be noted, however, that this success was 
not a sol te. n olde  ild en a ti la l  t ose in t e 

e t  e iod , goit e is still esent in  de ending 
on t e egion, and t e ate o  ina  iodine e etion 
above 100 µg  did not a ie e t e desi ed le el o  . 

o o e t an  o  egnant o en e ei e t e e
o ended iodine dose and alt o g  t e e alen e o  

t oid an e  in o en as de eased, it is og ess ate 
o  t oid a ino a in o en is slo e  its in iden e is 
still  ti es ig e  t an in . inall , t e alit  o  
salt o ti ation it  iodine as esti ated at  o  t e 
e o ended no  , .

e ational og a  to li inate odine e ien-
elated A no alities a odo  og a  li ina i 

a zeń  ze ieg  iedo o  od  as inte ted in 
2003–2005, reintroduced in 2006 and has been continued 

ntil esent .

Reduction of dietary salt intake  
for cardiovascular disease prevention  
and iodine intake

A se a ate iss e is o la ti  iodine s le entation 
in t e setting o  t e e o ended ed tion o  salt 
intake to  g da , as salt is t e o onl  sed a ie  
o  iodine.

e  e o endations a is , e o g 
 a e ased on t e esta lis ed ole o  salt in in ea

sing t e isk o  a dio as la  disease in l ding a te ial 
e tension, at e os le osis, st oke and o a dial in a -

tion, as ell as so e alignan ies. A o ding to t e  
e o endation, dail  salt intake s o ld not e eed  g o  

sodi  lo ide  g o  sodi  e  e son . e ean 
dail  salt intake in oland is .  g e  e son, in l ding 

.  g o  ta le salt, ea ing as  as .  g e  e son 
in so e egions o  t e o nt  .

A o ding to t e tanda ds o  ieta  anage ent in 
a diolog  tanda d  ost o ania ietet znego  Ka -

diologii , t e  olis  o iet  o  ieteti s state ent, 
o e t an  illion o  deat s ann all  in t e ast ea s 
ig t e att i ted to sodi  lo ide intake e eeding 
 g da , t e le el e o ended   .  illion o  

deat s in  .
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e o ld ea t ede ation , o ean o
iet  o  e tension , and o ean li  ealt  
Asso iation A  e o t on t e e e t o  sodi  
intake on t e in iden e o  a dio as la  disease in 
lo to ode ate in o e o nt ies indi ates t at a ed -
tion o  sodi  intake  .  g da  e  e son es lts 
in lood ess e lo e ing  . .   g , . 

ed tion o  dieta  sodi  intake a  t s e ent 
cardiovascular disease, in particular hypertension, and 
it a  signi i antl  lo e  ele ated lood ess e in 

e tensi e s e ts .
A o ding to t e  olis  o iet  o  e tension 

, Polskie Towarzystwo Nadciśnienia Tętniczego  
g idelines, a diet i  in sodi  lo ide a  ed e t e 
e e ti eness o  anti e tensi e t eat ent and t s  
attention should be paid to reducing salt intake below 5.0 g 

e  da  in atients it  e tension . t is elie ed 
t at t e lood ess e lo e ing e e t o  a ed ed die-
ta  sodi  intake is  ig e  in t e elde l  atients, 
salt sensiti e s e ts, and t ose it  dia etes, eta oli  
s nd o e o  oni  kidne  disease, and t s it a  lead 
to a ed tion in t e n e  o  d gs and t ei  doses in 
s  atients 

K ide os et al.  sed a i osi lation odel 
to e al ate t e e e t o  e o ts to ed e sodi  lo-
ide intake in t e nited Kingdo  on t e e ention o  
a dio as la  disease. nt od tion o  a oli  to ed e 

sodi  lo ide intake in  e ented o  dela ed 
cardiovascular disease in 52,000 persons, and prevented 

,  a dio as la  deat s .
n ie  o  t e a o e o inions and data, it is i o tant 

to nd t e ig t alan e et een ade ate iodine intake 
to allo  no al t oid n tion and a ed tion in salt 
intake e o ended  a dia  so ieties.  note, salt is 
t e ain so e o  iodine in t e diet .

e ational nstit te o  ood and t ition state ent 
on e o ts to ed e salt intake in oland as de ned t e 
di e tions o  t ese a tions, in l ding anges in e i es in 
ood ind st  and ate ing a ilities, in eased s e ision 

 ood sa et  agen ies, and ontin ation o  a o iate 
legislation e o ts . ese a tions s o ld also in l de 
ed ational e o ts ta geted at a io s g o s  ons -
ers, producers, health care and public health institution 

o ke s, and ot e  g o s in en ing t e li est le o  t e 
o lation. e  g idelines a e also i o tant o  

t ese e o ts, as t e  e o end salt intake ed tion  
a o iate e ention and o otion initiati es .  
note, lose oo e ation it   is e i ed to int od e 
ne essa  odi ations to t e og a  o  o la ti  
iodine s le entation .

e a t o s o  t e og a  e e iti ised  sing 
an ndesi a le s stan e as t e iodine a ie  o  o
la is, as sodi  lo ide intake is not e o ended in 

hypertension and other cardiovascular disease. In addition, 
sodi  lo ide intake in oland as een and ontin es 
to e e essi e  onl  se e al ea s ago, intake le els e o

ended   e e e eeded t ee old .
As noted a o e, t e ent sodi  lo ide intake in 

o  o nt   e eeds t e e o ended dail  intake, 
and t s alte nati e so es o  iodine a e needed to o ide 
its ade ate dail  intake. ndo inologists ag ee it  a -
diologists t at no od  s o ld e en o aged to ons e 
salt. e  a e on e ned, o e e , t at a t e  ed tion 
in t e intake o  iodine o ti ed salt ill a e an ad e se 
e e t on o la ti  iodine s le entation and t e e i
de iolog  o  t oid disease. e a e age iodine ontent 
in  g o  iodine o ti ed ta le salt is  i og a s 

. o o ide t e ne essa  dail  iodine intake o   µg 
o  salt, it is ne essa  to ons e .  g o  iodine o ti ed 

salt, i  e eeds t e .  g le el e o ended   
. is sit ation ne essitates ot e  sol tions t at ill 

e on ile e o endations o  t e a diologists and t e 
in i les o  o la ti  iodine s le entation o ot-

ed  endo inologists. ne sol tion a  e to additional 
se o  otassi  iodate K 3  o  ood o ti ation it  

iodine .
o ts a e eing ade to in ease intake o  ot e  nat-

al iodine a ies ilk, ine al ate  . A ossi ilit  
to increase iodine content in selected vegetables by their 

io o ti ation as also een onside ed . Anot e  
ossi le sol tion is int od ing iodine into t e ood ain 
 eeding o k and attle it  iodine ontaining oods.

Drugs and iodine intake

en dis ssing iodine intake, iodine ontaining edi-
ations and ont ast agents also need to e entioned. 

a a ologi al iodine doses i  a  e eed dail  
e i e ent  an  ti es  a e esent in an  s -

stan es sed o  diagnosti  o  t e a e ti  oses. 
ese in l de adiologi al ont ast agents ontaining 

 g o  iodine in  , disin e tants iodo o-
idone   g o  iodine in  , ig oten  gol s 

iodine  g o  iodine in  , i.e., a o i atel   
d o s  . Also so e antia t i  agents, ot e ise 
e  e e ti e, a ti la l  a ioda one, a  ind e t oid 

d s n tion d e to ig  iodine ontent a single  g 
a ioda one ta let ontains a o t  g o  iodine . a -
dia  a ioda one dosing a  in ol e ad inist ation o  
e en se e al ta lets e  da , t s la gel  e eeding dail  
iodine e i e ent . n addition, t e d g a lates 
in t e at and s les, and d e to a long al li e a o t 

 da s , iodine is eleased also a te  a ioda one is 
dis ontin ed .

A ioda one as a ltidi e tional e e t on t oid 
o one eta olis . ts oiet  is si ila  to t at o   and 
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e a s o etes it   o  e e to  inding  t e d g 
in i its e i e al onodeiodination o   to  and in-
d es i ne o esses in t e t oid . t a  ind e 

ot  ot oidis  less e entl  and e t oidis  
o e e entl . ile ot oidis  s all  de elo s 

d ing t eat ent it  a ioda one, e t oidis  a  
de elo  at a io s ti es, e en se e al ont s a te  t e 
d g is dis ontin ed . adiologi al ont ast agents 
and a ioda one a  ind e t oto i osis a sed  
dest ti e t oiditis .

Dietary sources of iodine 

e e a e onl  e  ot e  ealt  e ention inte entions 
t at a  e onside ed as e e ti e as t e og a  o  
iodine de ien  e ention t at as een in o e ation 
in oland o  an  ea s , . As des i ed a o e, t e 

lti le ealt  ene ts o  t is og a  a e not li ited to 
no al endo ine n tion o  t e t oid gland, e ention 
o  ongenital ot oidis , and ed tion o  neonatal 

o talit  in t e e inatal e iod t also in l de ed tion 
in t e de elo ent o  alignan ies .

e to t e oe isting e o endations to ed e salt 
intake in es onse to an in easing ates o  a dio as la  
disease, alternative iodine sources are needed to allow 
ade ate dail  intake. a le  s o s dieta  so es o  
iodine .

en e o ending a ed tion o  dieta  salt 
intake to t e atients, e an also e o end alte -
nati e iodine so es o  ot e  ood od ts, t s 
e on iling a a entl  in o ati le e o endations 

o  a io s so ieties 

Conclusions

e to t e need o  ade ate iodine intake to e ent 
t oid d s n tion, as ig lig ted  endo inologists, 
and a e o endation  a diologists to ed e intake 
o  iodinated ta le salt d e to an in eased a dio as la  
disease isk, alte nati e a oa es o  o iding ade ate 
iodine intake a e ne essa . s, it is sti ed to int od e 
iodination o  ine al ate  and ilk, as ell as io o ti -
ation o  sele ted egeta les and eeding o k and attle 
it  ood i  in iodine. e s o ld also e e e  a o t 

ood od ts t at a e so es o  iodine, so as to in l de 
t e  eg la l  in o  en s.
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Table 1. odine ontent in sele ted ood od ts ased on 

Product Iodine content 
[µg/100 g of product]

Fish

od s , es 110

Alaska ollo k, es 103

al on, es 44

a ke el, s oked 40

e ing, salted s oked 30

e ing, es 24.3

na in oil 25

lo nde , es 20

ain o  t o t, es 13

o t e n ike, es

Dairy products

ok ol  eese, ll at 40

da ski  eese, ll at 30

ie eese, ll at 11.2

Ke ,  at 7.5

da ski  elted eese 7.1

tte ilk, .  at 5.9

Eggs

Chicken eggs, whole 9.5

Chicken egg white .

Chicken egg yolk 12

Cereals

eat an 31

at eal 5.9

e akes 5.7

Vegetables

Broccoli 15

ied ea seeds 13.9

Spinach 12

adis

ied so  seeds 6.3

Broad beans 6

Nuts

Hazelnuts 17

ean ts 13

aln ts 9

Other

ite ta le salt, iodinated 2293

odinated ine al ate   
st onianka

150 µg
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Streszczenie
od est ie iastkie  nale  do niez dn  ioakt n  składnik  diet , kt  a dział  s ntezie o o-

n  ta z , a te z kolei ł a  na a idło  oz  i nk ono anie o ganiz .  s t a i gd  s o ie odk  
est nie sze ni   µg do , g zoł ta zo  nie est  stanie t z a  s ntez  o on  ta z  na a idło  
ozio ie. niki adań z lat  olskie  Ko is i ds. Kont oli a zeń z iedo o  od  ł  ez o edni  
o ode  o ot  do o o i zko ego odo ania soli k enne . l k enna est o sze nie stoso an  no nikie  

od . godnie z zale enia i iato e  ganiza i zd o ia dzienne s o ie soli nie o inno zek a za   g a l 
 g a  na oso . Kont olo anie za a to i a  die ie est etod  e en i o  kład  se o o na z nio ego. 

no ze nie s  o adzone działania sł e z i kszeni  s o ia inn  nat aln  no nik  od  leko, oda 
ine alna . Alte nat ne dło od   die ie to i dz  inn i do sz, inta , łoso , a a, ot  szenne, ok ł , s e 

nasiona g o  i o ze  lasko e. asadna est idea d o enia odo ania od  ine alne  i leka, a tak e io o t -
ka i an  a z  o az oda ania od  t zodzie i dł   el  za e nienia ego od o iednie  oda   z i zk  
z zale enia i og ani zenia s o ia soli k enne .

ło a kl zo e  od, dieta, nad i nienie t tni ze, odo anie soli, a ioda on
olia a diologi a  ,  
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o a dial in a tion it  si ltaneo s a te st oke  
in a atient it  io  ao ti  g a t e la e ent  

 at is t e o igin o  t e e oli  in ident

a ał se a s łistnie  z da e  zg  o sz ze ieni   
otez  ao t  st e  z o od  ost ego oz a st ienia t  A  

 akie est dło ate iał  zato o ego

agdalena z zek iD, i ał Kida a iD, Anna edako i z olak iD, a zenna ielińska iD

ntensi e a dia  e a  lini , edi al ni e sit  o  odz, odz, oland

Abstract
o a dial in a tion as a e e tion o  ad an ed o ona  a te  disease is o ten asso iated it  at e os le osis o  

other arteries, especially renal, peripheral and carotid, resulting in chronic renal disease, peripheral artery disease, 
o  st oke. e e t eless, at e os le osis is not al a s t e onl  a se o  t ose diseases. n t is a ti le, as esented 
t e ase o  a atient it  o a dial in a tion and on o itant st oke o a l  a sed  e taneo s o ona  
intervention.

Ke  o ds  o a dial in a tion, st oke, e oli  in ident
Folia Cardiologica 2019; 14, 2: 166–168

Case report

A  ea old ale atient it  a isto  o  iga ette 
smoking, hypertension, acute ascending aortic dissection 
e ai ed it  g a t e la e ent o  t e as ending ao ta 

and resuspension of incompetent aortic valve six months 
previously (computed tomography of coronary arteries exe
cuted then revealed no signs of coronary artery disease), 

it  s to s o  t i al esting est ain adiating to le t 
e  e t e ities as ad itted to t e ntensi e a dia  

e a  lini  in t e o teent  o  o  a te o ona  
s nd o e  o a dial in a tion it  in e io   seg ent 
ele ation on o itant it  ne l  egiste ed le t ndle 

an  lo k.

n ad ission, t e atient as ons io s lasgo  
o a ale  ,  ae od na i all  sta

le, it  e sistent est ain, a no al s ee , le t side 
a ial d o , and le t side e i a esis.  s o ed a a
i    seg ent ele ation in leads , , a , and 

a .   seg ent de ession in leads , a , . 
ing t e e o ding o  t e , le t ndle an  lo k 

o ed. e atient as t ans e ed i ediatel  to t e 
a dia  at ete isation la  o  gent o ona  angiog a  

i  e ealed isolated iti al stenosis o  t e ig t o ona
 a te  it  oe isting t o s lo king t e enti e a te  
ig e . At t e eginning o  t e o ed e, a t o e to
 as e o ed ig e . A e taneo s inte ention 

as ond ted it  s ess l si oli s el ting stent 

https://orcid.org/0000-0001-9150-6979
https://orcid.org/0000-0002-5000-6561
https://orcid.org/0000-0003-3355-4061
https://orcid.org/0000-0002-0118-8610
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i lantation to ig t o ona  a te  it  int a o ona  
and s se ent int a eno s e ti atide e e tion. e 
to is ne ologi al state, t e atient as t ans e ed to 
the radiology department in order to perform a computed 
to og a  o  t e ain. is o ed e e ealed no signs 
o  int a anial leeding it  slig tl  in eased densit  o  
t e le t iddle e e al a te . e atient as ons lted 

 a ne ologist and dis ali ed o  t o ol sis it  
e o inant tiss e las inogen a ti ato  d e to e io s 
e a in ad inist ation. e  t e ollo ing e iod o  o se
ation t e state o  t e atient g ad all  sta ted to sta ilise, 

and is o e all ne ologi al ondition i o ed, it  onl  
the paresis of the left upper extremities (4/5 according to 

o ett  e aining.
o a diog a  e ealed on ent i  e t o  o  

t e le t ent i le it  egional all otion a no alities in 
ot  t e in e io  all and t e asal in e olate al seg ent 

as ell as t e ig t ent i la  ee all. e tion a tion 
as assessed sing t e odi ed i sons et od to e 

. n addition, t e e a ination s o ed se e e t i s id 
ins ien  it  ild l ona  e tension s stoli  

l ona  a te  ess e A    g .
In order to detect the cause of the stroke, a transoe

so ageal e o a diog a  as e o ed. is e ealed 
a atent o a en o ale, it  esid al le t to ig t s nt at 
est it  no ange o  t e lood o  di e tion d ing t e 
alsal a anoe e. An ao ti  g a t i lanted si  ont s 
e io sl  d e to a te as ending ao ta disse tion s o ed 

no signs of additional masses.
aking all t e es lts into onside ation, t e ost li

kely cause of the stroke concomitant to acute myocardial 

in a tion in t is atient as dist i tion o  t e t o s 
origins from the aortic graft to the right coronary artery 
and e e al a te .

e atient as dis a ged o e on t e se ent  
da  o  os italisation in o ti al ealt  stat s, it  a e
o endation o  eg la  a lato  a diologi al and 

ne ologi al e k s.

Discussion

At e os le osis is a disease a e ting all t es o  a te ies 
and a sing di e ent t es o  onditions ased on its lo a
lisation. e lini al esentation o  t is state in t e a ea 
o  t e o ona  a te ies is o ona  disease, i  is t e 

ost o on a se o  o a dial in a tion. e e o e, 
a o ding to t e t i d ni e sal de nition o  o a dial 
infarction, not all types of acute coronary syndromes are 
a sed  at e os le oti  disease .

e  o  a te o ona  s nd o e is se onda  to 
is ae i  i alan e in o a ison it  t e  i  is 
a s ontaneo s o a dial in a tion. e  in l des s  
causes as, for example, coronary artery spasm, anaemia 
and o ona  e olis . e e aining t es e tain to 

o a dial in a tion es lting in deat  e o e a dia  
io a ke s e e o tained t e , in a tion se onda  

to e taneo s inte ention t e a , stent t o osis 
t e  and a te  ass g a ting t e .

e e a e lti le otential o igins o  t o s in t e 
cardiovascular system, most of them related to ageing of 
t e o ganis  i  in l de g ad al d s n tion o  essels, 
a t ias, and diseases it  ot o oti  o le o  t e 

Figure 1. iti al stenosis o  t e ig t o ona  a te  it  oe is
ting t o s

Figure 2. ig t o ona  a te  t o e to
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lood. n o ng atients, e o ten sea  o  anato i al 
st t es i  edis ose to an is ae i  e isode se
onda  to a t o oti  one.

e e t eless, an in easing n e  o  atients a i e 
different types of prosthetic devices such as stents and 
grafts implanted into vessels due to numerous health 
onditions . ose o eign odies a e o e likel  to 

ind e a t o oti  ea tion to t o oti  e ents s  as 
o a dial in a tion o  is ae i  st oke .

e e a e an  di lties asso iated it  s  a oe
isten e o  diseases . n ie  o  t e lini al stat s o  

t e atient, t e e is no eas  a  o  de iding i  t e 
o  o ed e o  t eat ent s o ld e e lo ed st .

e e a e e o ts on e ning s  ases in i  t e e 
is one estion e ing  at t e o  t eat ent s o

ld e int od ed   t is e ean i  disease takes 
io it  and as a es lt i  t eat ent o se s o ld 
e ede, e e e ing t at oosing t eat ent o  one 

t o osed as la  ed dela s t e anage ent o  t e 
ot e  te ito  , .

e to lti le a ia les, t is de ision is al a s lti
a eted and is ased on t e ent sit ation, o sing on 

the clinical presentation, aggravation of symptoms, and 
a essi le diagnosti  et ods .

n o  ase, taking into onside ation t e  i age 
and e ing est ain, e de ided to e e  t e atient o  

i a  e taneo s o ona  inte ention. A te  nding 
a t o s in t e ig t o ona  a te , t e atient as 
ad iniste ed e ti atide. e e a e n e o s st dies 
o e ing a no el o se o  t eat ent o  atients it  st oke 

ad iniste ed anot e  latelet gl o otein a in i ito  
int a eno sl  , .

Conclusion

e e a e no g idelines o  t e anage ent o  a atient 
it  on o itant a te o ona  s nd o e and st oke, 

so t e t eat ent de ision st al a s e indi id alised. 
A onstant e al ation o  atient state and ongoing anges 
remains crucial for the eventual outcome.

Streszczenie
a ał se a ako odz ie iedlenie zaa anso ane  ia d  t tni  ień o  z sto s łistnie e z ia d  

inn  t tni , z łasz za ne ko , o odo  i sz n , kt e o a ia si  od o iednio ze lekł  o o  ne ek, 
o o  t tni  o odo  o az da e  zg . ie nie  nie za sze ia d a est z z n  o sz  stan  
o o o .  ninie sze  a  za ezento ano z adek a enta z ost  zes ołe  ień o   za ałe  se a 

i s łistnie  da e  zg  na a do odo nie  t nie do inte en i  o ie t tni  ień o .

ło a kl zo e  ost  zes ł ień o , da  zg , in dent zak ze o o zato o
Folia Cardiologica 2019; 14, 2: 166–168
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Percutaneous trans-mitral commissurotomy  
in juvenile mitral stenosis with aneurysmal left atrium  

— a technically challenging situation

zezsk na ko is oto ia it alna  nastolatka ze stenoz  it aln   
i t tniakie  le ego zedsionka  za ieg t dn  te ni znie

Santosh Kumar Sinha iD, Vinay Krishna iD, Hitender Kumar iD, Mahmodulla Razi,  
Lokendra Rekwaal, Ramesh Thakur, Puneet Aggarwal iD

Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
e taneo s t ans it al o iss oto   sing an A a alloon is an e e ti e o ed e o  t e ana-

gement of patients with rheumatic mitral stenosis. It is not infrequent to encounter an aneurysmal left atrium (LA), 
especially in the developing world where patients often present very late. This is a technically challenging procedure as 
t e se t  o ten lges into t e ig t at ial side, aking t e n t e o ten di lt. t e o e, it lges ante io l  
and in e io l  so it e o es e en o e allenging. e a se o  t e e ti al lie o  t e se t , t e needle o ten disse ts 
the septum rather than puncturing it.

e e, e des i e t e ase o  a  ea old o  it  se e e it al stenosis it  a giant, ane s al le t at i  A  
.     e e an inte at ial se tal n t e as a ie ed  o ing t e ossa o alis to ente  t e le t at i  

instead of a conventional transseptal puncture. PTMC was successfully done, increasing the mitral valve area from 
0.8 cm2 to 1.9 cm2.

Ke  o ds  ane s al le t at i , o ing ossa o alis, o ken o g  needle, e taneo s t ans it al  
commissurotomy, trans-septal puncture

Folia Cardiologica 2019; 14, 2: 169–173

Introduction

Percutaneous trans-mitral commissurotomy (PTMC), intro-
d ed in   no e et al , o ened a ne  indo  o  
the treatment of patients with symptomatic mitral stenosis 

 it  s ita le al e anato . n t e esen e o  a le t 
at ial lot, le t at ial a endage lot, o  al i ed al e, t e 
o li ation ate a  ise . Anot e  allenging s st a-

te is an aneurysmal left atrium (LA) where the inter-atrial 
se t  e o es atte  it  a o e o izontal o ientation. 
The fossa ovalis lies lower down. As LA pressure is high, 

t e at ial se t  s all  lges into t e ig t at i . o  
these reasons, the needle tends to make a tangential 
t a k in t e at ial se t . ese a to s ose a o ida le 
challenge during a trans-septal puncture. The conventional 
te ni e e i es so e odi ations en a ed it  
these atypical situations.

Case report

A  ea old o  esented it  e e tional d s noea  e  
York Heart Association (NYHA) class II for the past three 

https://orcid.org/0000-0001-6870-7836
https://orcid.org/0000-0002-9512-5628
https://orcid.org/0000-0002-8538-4853
https://orcid.org/0000-0001-8731-1482
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years, progressing to class III for the past eight months. His 
chest X-ray showed an aneurysmal left atrium (Figure 1). 
Transthoracic echocardiogram revealed severe mitral 
stenosis with a mitral valve area of 0.8 cm2  lani et , 
and Wilkin’s score — 8/16 (M2, C2, T2, S2). Mean gradient 
a oss t e it al al e as  g  ess e al  
time (PHT). His left atrium was aneurysmally dilated, with 
t e size eing     on e o a diog a  ig e . 
His height was 163 cm. Transoesophageal echocardiogra-
phy was performed to look for a left atrial clot, degree of 

it al eg gitation , and t e s ita ilit  o  . e-
o ed al onsent as o tained. e o al a te  and ein 

were accessed with a 6 F and a 8 F sheath respectively. 
A Mullins sheath over a 0.035” guidewire was parked in 
t e le t a io e ali  ein. e i e as e o ed and 

a o ken o g  needle as inse ted into t e s eat . A 
entry was facilitated using the probing fossa ovalis tech-
nique after making a gradual descent. A small puff of dye 

as in e ted to on  t e le t at ial ent . se entl , 
the Mullins sheath was advanced over the needle and con-
trast was injected through the sheath following removal of 
t e needle, i  o a i ed t e le t at i , on ing its 
aneurysmal dilatation (Figure 3A). Inter-atrial septum was 

Figure 1. Chest X-ray postero-anterior view showing aneurysmal 
left atrium

Figure 2.  t ans t o a i  e o a diog a  in a i al o a e  
view showing aneurysmal left atrium (11 × 9 cm)

Figure 3A. ont ast eing in e ted t o g  t e s eat  o a i ing t e le t at i  A  B. Looped LA wire was parked in LA

A B
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dilated in a le t at ial o li e A   ie . oo ed A 
i e as a ked in le t at i  ig e . An A a al-

loon (Vascular Concepts, Essex, UK) was sized to 26.5 mm 
ased on ng s o la. e o ed e A ess e as 

49/28 mm Hg (mean = 39 mm Hg). Following septal dila-
tation, t e A a alloon as la ed in t e A. e a se 
o  t e giant A, t e A a alloon as s ed o e  t e 
wire very deep inside the LA (Figure 4). LA wire was remo-
ved, and J-shaped metallic stylet was introduced. A gentle 
anticlockwise twist was applied to the metallic stylet, and 
t e A a alloon as g ad all  lled ntil a o ing 

o e ent at its ti  as noted. n e t e o ing o e-
ent o  t e A a alloon as esta lis ed, it as s ed 

into the left ventricle through the mitral valve. Once in the 
left ventricle, the J-shaped metallic stylet was exchanged 
o  a .  i e. e alloon as in ated in its distal 
a t and lled a k to an o  it at t e it al al e and 

in ated t e  to a ie e its ll dilatation ig e . e 
o ed e as e o ed s ess ll , t e e  inging 

the LA mean pressure to 6 mm Hg, and achieving a mitral 
valve area of 1.9 cm2.

Discussion

In a developing country like India, where patients with 
rheumatic mitral stenosis often present very late, it is 
not uncommon to find an aneurysmal left atrium. In 
such situations, the anatomy of the interatrial septum is 
often distorted. Wood et al have proposed a radiological 
lassi ation o  A enla ge ent e ein g ade  denotes 

e e t e le t at i  lges ons i o sl  on ot  sides 
o  t e ea t, e tending e ond t e s ado  o  t e ig t 
at i  on t at side. is g oss enla ge ent is des i ed 
as ane s al .

Due to the high left atrial pressure in mitral stenosis, an 
at ial se t  ill s all  lge into t e ig t at i , e e 
t e at ial se t  e o es atte  it  a o e o izontal 
orientation, which distorts the anatomy of the region of 
t e ossa o alis as it lies lo e  do n . ese a to s 
o ined ake se tal n t e allenging e a se t e 

needle tends to dissect the septum rather than puncturing 
it e a se it tends to t a k tangentiall . Also, i  it n t es 
the muscular part of the septum, sometimes septal catch 
is en o nte ed, i  akes negotiating t e alloon a -
oss t e it al al e di lt. o eo e , t e e a e otential 

risks during transseptal puncture in the form of needle tip 
e o ation  , ta onade  , and deat   .  .

Instead of a conventional transseptal puncture, the 
fossa ovalis probing te ni e, as des i ed  K is -
na oo t  et al , a  e t ied, as in o  ase. nde  

o os o i  g idan e, t e needle and t e s eat  as an 
asse l  ake a g ad al des ent into t e ig t at i . 
When the Mullins sheath snaps into the fossa ovalis, it is 

l  essed against t e at ial se t , kee ing t e needle 
ti  st inside t e s eat   a o t  . is gi es 
support to the sheath without risk of injury to the left atrial 

all. o e  ositioning o  t e s eat  ti  io  to o ing 
s o ld e ens ed on o os o e, and a test in e tion it  
contrast material made to identify any tenting of the atrial 
septum at the site of the fossa. Left atrial entry should 

Figure 4. e a se o  giant le t at i  A , A a alloon as 
pushed over wire very deep inside LA

Figure 5. e alloon as in ated in its distal a t and lled a k 
to an o  it at t e it al al e and in ated t e  to a ie e its 
full dilatation
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e so g t  e eated atte ts to o e t e ossa sing 
gentle and controlled pressure applied to the sheath tip. 
Once entry to the left atrium is suspected, with a feeling 
of giving way, only 2–3 mm of the tip of the sheath should 

e allo ed to ente  t e a e . t e  ad an e ent o  
t e s eat  s o ld e done onl  a te  on ing its ent  
into the left atrium.

These precautions avoid damage to the left atrial wall 
at a site other than the fossa, and consequent damage to 
aorta or pericardium. This avoids the production of an ia-
trogenic atrial septal defect, although the incidence of this 
is itself much less frequent with a conventional transseptal 
puncture. One should avoid the risk of a tear outside the 
ossa o alis  kee ing t e needle ti  ell inside t e s eat  

throughout the procedure. Surgeons should ensure proper 
positioning of the sheath tip, the application of gentle and 
controlled pressure allowing only 2–3 mm of the tip of 
t e s eat  to ente  t e le t at i  a te  o ing, and nal 
ad an e ent o  t e s eat  onl  a te  t e on ation o  
le t at ial ent   a  in e tion. ne s o ld a oid o ing 
t e ossa it  o e. is ill e s ess l as ig  le t at ial 
pressure leads to stretching and thinning. This has the ad-
ditional advantage in certain situations such as a distorted 
at ial se t , a signi ant ig t o  le t at ial enla ge ent, 

for those on anticoagulants, and for pregnant women, 
e a se it ed es o os o  ti e and o li ations.

 t is ails, a t ansse tal n t e ill e t e de a lt 
oi e. is e i es slig t odi ation in t e o  o  

in easing t e at e o  t e o ken o g  needle so 
t at it an a e o e oste io l  to ena le t e n t e, 
es e iall  en t e A is ane s al. n di lt ases, 
transthoracic, transoesophageal, or intracardiac ultraso-

nd na igated t ansse tal n t e a  e e lo ed .
s all , t e alloon is negotiated in a ig t ante io  

o li e ie  e a se it o les t e le t ent i la  long 
axis. In a situation of aneurysmal LA, a lateral view (90 ) 

a  e ette  so eti es. t e  i o isations a  in l de 
a non-ideal puncture site such as more cephalad or leftward 
(closer to mitral valve), very low punctures, changing the 
s a e o  t e st let, and di e ent te ni es o  alloon 
ent  s  as t e o e  t e i e te ni e , , and oating 
a an anz at ete  into t e le t ent i le .

 et od as a odi ation o  an e isting te ni e 
that turned a complex situation into a simple one.

Conflict(s) of interest

e a t o s de la e no on i t o  inte est.

Streszczenie
zezsk na ko is oto ia it alna  z  i  alon  Accurato to sk te zn  za ieg stoso an   le zeni  
o  ze stenoz  it aln   s o odo an  o o  e at zn . ie zadko s ot ka si   t  o  t tniak 

le ego zedsionka A , z łasz za  k a a  oz i a  si , gdzie a en i z sto a dzo no zgłasza  si  do 
leka za. a ieg ten est t dn  te ni znie, onie a  zeg oda z sto kla si  do a ego zedsionka, t dnia  

konanie nakł ia. o i e , zeg oda z sza si   kie nk  zednio doln , o dodatko o z i ksza t dno  
za ieg . e zgl d  na iono e oło enie zeg od  igła z sto ozdziela zeg od , za iast  ze i .

 ninie sze  a  o isano z adek letniego ło a z i k   i ol z i  t tniakie  A A  .    . 
A  dosta  si  do A, sondo ano ot  o aln  za iast kon en onalnego nakł ia zeg od . ze o adzono z o-

odzenie  za ieg , z i ksza  o ie z ni  zasta ki it alne  z ,  2 do 1,9 cm2.

ło a kl zo e  t tniak le ego zedsionka, sondo anie ot o  o alnego, igła o ken o g a,  
zezsk na ko is oto ia it alna, nakł ie zeg od  i dz zedsionko e

Folia Cardiologica 2019; 14, 2: 169–173
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Trans-femoral percutaneous coronary intervention  
in an anomalous right coronary artery  

using a 5 F TIG diagnostic catheter

zezsk na inte en a ień o a z dost  zez t tni  do   
 o ie nie a idło e  a e  t tni  ień o e   

ze o adzona za o o  e nika diagnost znego   

Santosh Kumar Sinha iD, Sunil Tripathy, Kumar Himanshu iD, Mahmodulla Razi,  
Puneet Aggarwal iD, Vinay Krishna iD

Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
Anomalous coronary arteries, especially when they are right with a high take-off, are challenging substrates for percuta-
neous coronary intervention (PCI). Here, we report the case of a 63 year-old female who had a critical lesion in proximal 
anomalous right coronary artery having an abnormal take-off, where the ostium failed to get cannulated using multiple 
guiding catheters. Successful PCI was done using a 5 F TIG diagnostic catheter (Optitorque, Terumo, Japan) through the 
transfemoral route. The unique shape of the TIG diagnostic catheter allowed coaxial engagement of anomalous right 
coronary artery, with adequate lesion assessment and stent delivery.

Key words: anomalous right coronary artery, TIG catheter, transfemoral percutaneous coronary intervention,  
high take-off
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Introduction

Coronary artery anomalies are found in 0.6–1.5% of 
o ona  angiog a s, and a e s all  in idental ndings 

[1]. Anomalous origin of coronary arteries is reported to 
be 0.6–1.2% in patients among the various angiographic 
series [2]. Percutaneous coronary intervention (PCI) of 
congenitally anomalous coronary arteries poses unique 
challenges, and needs special consideration regarding 
t ei  site o  o igin, o i e on g ation, take o  angle, 
site and type of lesion, and the route the artery traverses 
[3]. Guiding catheter selection is the most important step 

for any PCI, but even more so for an anomalous coronary 
because the coaxial alignment and stent delivery on the 
wire are the keys to success.

Case report

A 63 year-old female presented with exertional angina 
of three years’ duration which had worsened in the last 
three weeks. Smoking, diabetes, and dyslipidemia were 
her risk factors. Her treadmill test was strongly positive 
for reversible ischaemia. Her physical examinations and 
biochemistry were all unremarkable. Electrocardiogram 

mailto:fionasan@rediffmail.com
https://orcid.org/0000-0001-6870-7836
https://orcid.org/0000-0001-5993-0294
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e ealed nons e i   anges in e o dial leads. 
Echocardiography revealed mild concentric hypertrophy, 
mild mitral leak, and normal ejection fraction. Trans-
-femoral catheterisation was planned after proper consent. 
The left main artery was cannulated in the usual fashion 
using a Judkins left diagnostic catheter which revealed 
normal left main, left anterior descending artery, and left 
i e  a te . ig t o ona  a te  A  o ld not e 

selectively hooked with a Judkins right diagnostic catheter, 
but non-selective injection showed its anomalous origin 
with a high take-off. RCA had tubular lesion with critical 
stenosis in its proximal segment. Percutaneous coronary 
RCA was planned and 7,000 U of heparin was given further. 
Cannulation was attempted with a Judkins right guiding 
catheter, but it failed. It subsequently failed to be hooked 
with other catheters including an Amplatz right and left (AR, 
AL), multipurpose (MP), hickey stick (HS), Voda catheter, 
and Judkins left (JL). Finally, a 5F TIG diagnostic catheter 
(Optitorque; Terumo, Japan) was chosen for the job. RCA 
was hooked although it was not co-axial (Figure 1). As 
align ent as not o a ial, A as i ed sing t e oa-
ting wire technique with a runthrough wire (Asahi, Japan) 
and a ked distall . As it as di lt to anoe e t e 
catheter over the wire because of anomalous origin and 
high take-off, another runthrough wire was parked as 
a buddy wire into the RCA (Figure 2A). With this improved 
support, the catheter was engaged selectively and the 
buddy wire was withdrawn (Figure 2B). The lesion was 
pre-dilated with a 2 × 10 mm, and a 2.5 × 10 mm Minitrak 

alloon A ott, A  in ated to  at  ig e A . t as 

stented by deploying a 2.75 × 28 mm Xience Prime stent 
(everolimus-eluting stent, Abbott, USA) up to 13 atm pres-
sure and further post dilated by a 2.75 × 10 mm Minitrak 
non-compliant balloon up to 20 atm pressure achieving 

  o  ig es , . e as dis a ged on t e t i d 
day with acetylsalicylic acid 150 mg/day, prasugrel 10 mg/ 
/day, atorvastatin 80 mg/day, metoprolol 100 mg/day and 
a i il .  g da . e atient as een doing ne sin e 

then, with regular follow-ups at our institute.

Discussion

Anomalous RCA with high anterior take-off, although rare, 
is a technically challenging and time-consuming sub-
strate. Selection of a guide catheter should be based on 
on g ation o  t e osti , di ensions o  t e ao ti  oot, 

location of the origin, and the type of lesion. The origin 
of RCA based on the angulation can be divided into four 
types: type I — 90° angle from aorta; type II — below 90° 
angle from aorta; type III — above 90° angle from aorta; 
and type IV — anomalous or ectopic origin wherein it is 
subdivided into three types based on the height of origin: 
normal take-off i.e. 1–1.5 cm from aortic valve; high take-
-off i.e. > 1.5 cm from aortic valve; and low take-off i.e.  
< 1 cm from aortic valve [4]. Coaxial engagement and ade-
quate back-up support from a guide catheter are the keys 
to successful PCI. Anomalous right coronary artery can be 
cannulated using Amplatz, El Gamal, Voda, and multipur-
pose catheters, oversized left Judkins catheters, thrombus 
aspiration catheters, and rarely GuideLiner catheters [5].

Figure 1A, B. Right coronary artery having an anomalous origin with a high take-off (white arrow showing the lesion in proximal part)

A B
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A 5 F TIG catheter is a diagnostic catheter which is 
used for transradial interventions. It has a unique shape 

it  t ee loo s. e st loo  o ensates o  n a o-
urable angle between innominate artery and ascending 
ao ta. e at o tion et een t e se ond and t i d loo s 
rests against the opposite side of aortic wall and provides 

back up support. The catheter has a long tip and it points 
upwards. In a case of anomalous RCA with high anterior 
take-off, short tipped right catheters don’t reach the 
ostium, while left catheters don’t provide adequate back-

 as t e  tend to aintain t ei  o iginal on g ation to 
the right side of ascending aorta. However, a TIG catheter, 

Figure 2. ig t o ona  a te  A  as i ed sing oating i e te ni e as align ent as not o a ial a o ead  ti  o  at ete , 
arrow — ostium of RCA; A); another runthrough wire was parked as a buddy wire into the RCA to facilitate the coaxial alignment (B)

BA

Figure 3. The lesion was pre-dilated using Minitrak balloon (A); it was stented by deploying 2.75×28 mm Xience Prime stent up to 13 atm 
pressure (B)

BA
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due to its versatile design, rests against the posterior wall 
of ascending aorta and the long tip easily reaches the 
ostium. Another advantage of this catheter is that it can 
take different shapes by means of push, pull, torque, and 
rotation. Furthermore, there is less chance of dissection 
because its tip is very soft. As it is a 5 French catheter, it 
can be seated deep in the RCA, and can cause damping 
of pressure.

Since the use of a 5 F diagnostic catheter for PCI was 
st e o ted  alinge  et al , it as e o e in easin-

gly popular due to the trend toward using a slender catheter 
for a transradial approach. It has also been seen that gu-
iding catheters sometimes may not be able to selectively 
engage the coronary ostium even though its diagnostic 
counterpart may be able to cannulate the coronary ostium 
successfully because of the differences in shape between 
the two catheters in the form of a shorter tip and a lack 
of tip tapering for the guiding catheter. This can result in 
multiple guide selection attempts [7].

The disadvantages are the unsatisfactory vessel opa-
cification because of small calibre, the need for deep 

engagement which may be associated with coronary dis-
sections, and the poor support for complex interventions. 
Nonetheless, a type-A lesion can easily be treated by 
a 5 F diagnostic catheters. As the contrast volume injected 
through a 5 F catheter is comparably less, it has the poten-
tial to reduce the nephrotoxicity, especially in patients with 
enal d s n tion. e ad ade ate essel o a i ation 

at all times, enabling us to accurately position and implant 
the stent without increasing the total radiation time or dye 
ons tion. ient s o t as a ie ed it o t t e 

need for deep catheter intubation, with easy positioning of 
the stent across the stenotic lesion.

In conclusion, PCI via a 5 F TIG diagnostic catheter is 
te ni all  sa e and easi le, and allo s o  signi ant 
resource savings. This may be an attractive technical 
alternative in selected cases when all other catheters 
have failed.

Conflict(s) of interest
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Figure 4. ig t o ona  a te  s o ing   o  a te  ost dilatation it  non o liant alloon A — left anterior oblique view; B — right 
anterior oblique view)
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Streszczenie
Ano alie dot z e t tni  ień o , z łasz za sokie ode ie a e  t tni  ień o e  A , i  si  z t d-
no ia i  t ak ie zezsk ne  inte en i ień o e  .  ninie sz  a t k le zedsta iono z adek letnie  
ko iet ,  kt e  st ie dzono k t zne z enie  li sz  od ink  A o nie a idło  ode i .  o e   
kani la i ia t tni  koń z ł  si  nie o odzenie  i o ia iel  e nik  o adz . a ieg  dało si  
sk te znie kona  za o o  e nika diagnost znego    tito e, e o, a onia  z dost  zez do e-
go. nikato  kształt e nika diagnost znego  o li ił ego s łosio e o adzenie do nie a idło e  A 
i dokonanie od o iednie  o en  z enia o az iesz zenie stent .

ło a kl zo e  nie a idło a a a t tni a ień o a, e nik , zezsk na inte en a ień o a z dost  
zez do ego, sokie ode ie
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Transcatheter closure of a large ruptured sinus of Valsalva 
aneurysm to right ventricle — technical challenges

zez e niko e za kni ie kni ia d ego t tniaka zatoki alsal   
do a e  ko o   t dno i te ni zne

Santosh Kumar Sinha iD, Mahmodula Razi, Kumar Himanshu iD, Anupam Singh, Puneet Aggarwal iD

Department of Cardiology, LPS Institute of Cardiology, G.S.V.M. Medical College, Kanpur, India

Abstract
Sinus of Valsalva aneurysm, usually a congenital anomaly, almost always ruptures into the right sided cardiac chambers, 
causing a left-to-right shunt with profound haemodynamic consequences. With the availability of the current genera-
tion of devices and hardware, transcatheter closure has gradually replaced the surgical route. To date, most closures 
have been performed using an Amplatzer duct occluder (ADO). Here, we report the case of a 21 year-old male where 
a very large (18 mm) rupture of a sinus of Valsalva aneurysm from non-coronary cusp to right ventricle was closed by 
a percutaneous approach using a 20/18 mm Cocoon duct occluder (CDO; Vascular Innovations, Nonthaburi, Thailand).

Key words: sinus of Valsalva aneurysm, right ventricle, Amplatzer duct occluder, Cocoon duct occluder, transcatheter 
closure
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Introduction

A ruptured sinus of Valsalva aneurysm (RSOVA) is a rare 
cardiac abnormality, accounting for < 1% of all congenital 
heart defects. It forms due to a congenital weakness at 
t e n tion o  t e ao ti  edia and ann l s os s . 
Aneurysms arise from the right coronary sinus (RCS) in 70% 
of cases of RSOVA, from noncoronary sinus (NCS) in 29%, 
and a el , , o  t e le t o ona  sin s . ts esen-
tation a ies o  as to ati  ndings to t e s dden 
onset of chest pain due to acute heart failure associated 
with a severe left-to-right shunt if communicating with the 
right-sided heart chambers, with rapid deterioration cau-
sing death, with a mean survival period for untreated RSOVA 

atients o  .  ea s . a l  s gi al inte ention is t e 
treatment of choice. Although surgery is the gold standard, 
percutaneous transcatheter closure (TCC) has now become 
e all  e a io s, and ings it  it e e  o li ations.

Case report

A 21 year-old manual labourer with no other significant 
comorbidities presented with a history of palpitations 
and breathlessness on exertion of six weeks’ duration. 
On admission, his functional status was New York Heart 
Association (NYHA) class III. On examination, he was 
found to have continuous murmurs in the right second 
and third intercostal spaces, with peripheral signs of 
aortic run-off. Electrocardiogram showed left ventricular 
hypertrophy with right ventricular enlargement, and chest 
X-ray showed mild cardiomegaly with right ventricular 
enlargement. Transthoracic echocardiography showed an-
eurysmally dilated right sinus of Valsalva which was com-
municating into right ventricle (RV) with continuous flow 
revealing a classical windsock deformity. Colour Doppler 
examination revealed a ruptured aneurysm of the right 
coronary sinus of Valsalva causing a large left-to-right 
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shunt into the right ventricle (Figure 1). There were no 
associated defects such as ventricular septum defect or 
aortic regurgitation. Subsequently, it was confirmed on 
aortic root angiogram. This also revealed a mean pul-
monary artery pressure of 58 mmHg and the Qp/Qs was 
2.2. The communication was profiled in different views, 
and the largest diameter was 16–17 mm as measured by 
quantitative coronary analysis (Figure 2). Percutaneous 
device closure was planned with informed consent. The 
right femoral vein and artery and left femoral artery 
were all accessed with 6 F sheaths. Intravenous heparin 
(100 IU/kg) and ceftriaxone-1 gm were injected. The 
defect was crossed from the aortic side using a straight 
tip, 0.035 inch, 190 cm terumo wire (Terumo, Japan) over 
a 6 F Multipurpose diagnostic catheter (MP-1) (Figure 3A). 
Once the wire had reached into the right ventricle (RV), 
the catheter was further advanced into the RV. With the 

Figure 2. Aortic root angiogram showing aneurysmal sac (arrow-
head) of right coronary sinus rupturing into right ventricle. The 
largest diameter of defect was 17 mm

A B C D

Figure 3A–D. The defect was crossed from the aortic side using straight tip terumo wire (A); the wire was exchanged for along terumo wire, 
which was pushed into right atrium where it was snared using a 2 cm EnSnare (B–D)

A

Figure 1A–D. Transthoracic echocardiography showing right sinus of Valsalva communicating into right ventricle (red arrow; A); colour 
Doppler showing the ruptured sinus of Valsalva aneurysm (RSOVA) in right ventricle (B); well apposed device with both the discs (2D echo 
— white arrow; C) (3D; D)

B

C

D
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catheter kept within the RV, the wire was exchanged for 
a long (330 cm, 0.035 inch) terumo wire, which was 
pushed into the right atrium (Figure 3B). It was snared 
using a 2 cm EnSnare (Merit Inc, USA), and brought out 

of the right femoral vein, thereby establishing a stable 
arteriovenous wire loop (Figures 3C, D, 4). As the largest 
diameter of defect was 17 mm, we chose a duct occluder 
device (Cocoon duct occluder, CDO; Vascular Innovations, 
Thailand) of 20/18 mm, meaning that its aortic segment 
was 2 mm larger than the diameter of the defect. As the 
device was compatible with a 12 F sheath, a 6 F venous 
sheath was pulled out and a 12 F long delivery sheath was 
introduced over the terumo exchange length wire from 
the venous side into ascending aorta across the defect. 
As the defect was opening into RV, and sheath being 
12 F, we encountered great difficulty while negotiating 
it beyond the RV into ascending aorta as it tended to 
prolapse back to RV. The long sheath was pulled out and 
another 6 F MP catheter was pushed from venous side 
into descending aorta over the terumo wire. The terumo 
wire was exchanged for a 0.035 inch superstiff Amplatz 
wire (St Jude Med, Germany). This was pushed down to 
descending thoracic aorta where it was snared and bro-
ught out of the femoral artery, thereby creating another 
arterio-venous loop, but this time over the superstiff Am-
platz wire. The long sheath was pushed over the Amplatz 
wire, but again the same difficulty was encountered as it 
tended to prolapse back to RV. Both the ends of Amplatz 
wire were grasped with artery forceps to keep the wire 
taut, and the delivery sheath was pushed with a gentle 
clockwise twist to facilitate its smooth delivery. With the 
help of this manoeuvre, it was successfully pushed bey-
ond the ascending aorta to proximal descending thoracic 

Figure 4. Arteriovenous wire loop was established

A B

Figure 5A, B. 12 F long delivery sheath was pushed beyond the ascending aorta into descending thoracic aorta (white arrow shows the 
bend across ig t ent i la  o t o  t a t (RVOT), A); aortic end of Cocoon duct occluder (CDO) was positioned to perfectly align with 
the aortic end of the ruptured sinus (B)
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aorta (Figure 5A). CDO, attached to the delivery cable, 
was then inserted into the delivery sheath and pushed 
to open its aortic disc in the ascending aorta. The whole 
assembly was pulled back and positioned carefully until 
the aortic disc perfectly aligned with the aortic end of the 
ruptured sinus. This was ensured after injecting contrast 
through the pigtail catheter which was positioned into 
aortic sinus from the left femoral route. The position was 
ensured via two views: right anterior oblique with cranial 
angulation (RAO cranial), and straight lateral projection 
(Figures 5B, 6A). After confirming the precise placement, 
the rest of the CDO was deployed on the right side across 
the defect by gently pulling the delivery sheath. During 
this manoeuvre, a gentle traction was exerted on the 
delivery cable, but taking special care to ensure that 
the aortic disc was seated on the aortic side, with no 
slippage into the aneurysm. After a 10 minute delay, 
aortic root angiogram was again performed to ensure 
proper device positioning and rule out any para-device 
leak. The CDO was then released from the delivery cable 
by turning the pin-vice anticlockwise (Figure 6B). Device 
position was confirmed and any embolisation was ruled 
out on fluoroscopy (Figure 7). Echocardiogram on the 
following day showed no residual flow across the device 
(Figure 1C, D). The patient was discharged in a stable 
condition the next day on aspirin 75 mg once daily for 
the next six months.

Discussion

Sinus of Valsalva aneurysm almost always ruptures into 
the right side of the heart causing a left-to-right shunt 
with profound haemodynamic effects, especially when the 
rupture is sudden. Most SVAs arise from right coronary 
sinus ruptures in right ventricle and those arising from 
non o ona  sin s t es into A . in e t e st 
report of a device closure of a RSOVA in 1994, there have 
been various case reports of RSOVA closure using a patent 
ductus arteriosus (PDA) occluder, a ventricular septal defect 
(VSD) occluder, an atrial septal defect (ASD) occluder, and 
a Rashkind umbrella, for example. Therefore, the transcat-
heter approach has become the gold standard for RSOVA 
if it is amenable to device closure.

The technique is similar to device closure of a per-
imembranous VSD, although the defect is located just 
above the aortic valve instead of below. Sizing of the 
defect can be done by angiographic measurement, and/ 
/or periprocedural echocardiography with colour Doppler  
interrogation which helps in device selection (2–4 mm 
larger than the aortic end). However, echocardiogram also 
gives additional information about its neighbouring stru-
ctures, namely the aortic valve, tricuspid valve, and right 
ventricular outflow tract, and it does the periprocedural 
monitoring of acute aortic, and tricuspid regurgitation, and 
residual shunting. Some authors have also employed the 

Figure 6A, B. osition o  t e de i e and o lete sealing o  t e de e t as on ed in st aig t late al osition as no ont ast as o ing 
across the device (A); device position after its deployment (B)

A B
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technique of balloon sizing of the defect to choose the 
a o iate de i e . n o  ase, t e t ed A 
was closed at the aortic end similarly to a ‘surgeon’s 
repair’ since closure at the rupture site (exit point) would 
leave behind an aneurysmal sac which could rupture at 
another site in the long term as it remains exposed to 
a te ial ess e . Alt o g  t e s gi al in iden e 
of post-procedural aortic regurgitation (AR) is 6%, most 
surgical incidences are based on aortography and not 
on t e sensiti e olo  o le  odalit  , it as not 
seen in our case. If it is moderate or more, one should 
not perform the device deployment as it speaks of mal-
-coaptation of disc with the aortic sinus. If the degree of 
procedure-related AR is only trivial (less than Grade I), 
it may not be a concern as progression of such AR, if at 
all, is likely to be very gradual and stable over the next 
10–20 years. But it should be serially and closely moni-
tored by transoesophageal echocardiography, and needs 
a longer follow-up than usual.

In our case, the sinus was rupturing into right ventric-
le where the antegrade delivery of the sheath (from right 
atrium to aorta via right ventricle) is sometimes difficult. 
In such a case, one should use an Amplatz superstiff 
wire to make a veno-arterial loop. If this does not work, 

one should tightly grip both ends of the wire with artery 
forceps and gradually push the delivery sheath over the 
wire with a clockwise twist. Once it crosses the right 
ventricle into aorta, it should be pushed as distally as 
possible, at least into the proximal descending aorta, 
as in our case.

The Cocoon duct occluder (CDO) is a platinum-coated, 
self-expandable, mushroom-shaped device made from 
a nitinol wire mesh. Its mushroom-shaped retention 
skirt ensures accurate positioning at the aortic sinus of 
the aneurysm. Multiple poly-propylene patches sewn sec-
urely to the side of the device helps in the introduction of 
thrombosis, thus closes the defect. Nano platinum coating 
prevents nickel leeching into the bloodstream and the 
corrosion of the nitinol wire frame in long term implants. 
Platinum provides better radio-opacity, which enables 
easy positioning of the device in the defect.

TCC of a ruptured sinus of Valsalva can be safely and 
effectively carried out using CDO, and is a good alternative 
to surgery.
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Figure 7A, B. Fluoroscopy showing stable device position (right anterior oblique view, A; straight lateral view, B)

A B
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Streszczenie
tniak zatoki alsal , z kle s o odo an  odzon  de ekte , a ie za sze ka, t o z  zetok  do a o-

st onn  ko  se a i o od  ze iek le o a  z o a n i konsek en a i e od na i zn i. zi ki 
dost no i na no sze  gene a i z dzeń i s z t  zez e niko e za kni ie ze iek  sto nio o zast iło d og  

i gi zn . o te  o  i kszo  za kni  kon ano za o o  z dzenia za ka ego za inki  t  A lat-
zer (ADO, Amplatzer duct occluder .  ninie sze  a  o isano z adek letniego z zn ,  kt ego etod  

zezsk n  za kni to kni ie a dzo d ego   t tniaka nie ień o e  zatoki alsal  do a e  ko o  za 
o o  z dzenia Cocoon duct occluder 20/18 mm (CDO; Vascular Innovations, Nonthaburi, Tajlandia).

ło a kl zo e  t tniak zatoki alsal , a a ko o a, Amplatzer duct occluder, Cocoon duct occluder, za kni ie 
przezcewnikowe
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At ial illation it  a id ent i la  ate  
during thyroid storm
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Abstract
e esent t e ase o  an n ons io s  ea old o an ad itted to t e e gen  e a t ent it  e e  and 

signi ant ta a dia  to  . e atient as e e ed  t e gene al si ian to t e ne olog  de a t ent 
it  s s e ted st oke. At ial illation A  it  a id ent i la  ate as o nd. e a ses o  signi ant ta a dia, 

in t is ase, e e o le  and asso iated it  de d ation, e e , in e tion and t oid sto . t o ld e ass ed t at 
t e dete io ation o  t e atient s gene al ondition and a de eased id intake ad a sed e toni  de d ation 

i  o ld a e led to t e  a ele ation o  t e ea t t  and loss o  ons io sness.
oid n tion tests a e indi ated in all ases o  a o s al A . n t e esented ase, t e s s i ion o  t oid sto  

as ased on t e es lts o  anal sis and it as on ed late   t e es lts o  ee t a tion o  t oid o ones  
le els. e e  ast ent i la  ate as elated to eta oli  diso de s and t e in en e o  t oid o ones on t e 
ele t o siologi al o e ties o  t e at io ent i la  n tion. n o de  to sta ilise t e ondition o  t e atient, assi e 
o gen t e a , an anti eti  d g, t e o e tion o  ate  and ele t ol te dist an es, and digo in e e ad iniste ed. 

is t eat ent i o ed t e atient s gene al ondition and state o  ons io sness, es lting in slo ing ea t ate and 
respiratory rate.

Ke  o ds  at ial illation, de d ation, t oid sto
Folia Cardiologica 2019; 14, 2: 185–188

Case report

An  ea old e ale atient as t ans o ted to t e 
e e gen  de a t ent  o  a n sing o e a te  
losing ons io sness. e as e e ed to t e ne olog  
de a t ent it  a st oke diagnosis ade  a do to  at 
t e n sing o e. e edi al t ans o t tea  o ided 
information that the patient suffered from hypertension 
and de entia. oss o  ons io sness as not s dden 

t g ad al. n t e da  o  ad ission, s e ad o letel  
sto ed eating and d inking and e a e n es onsi e. 

e atient s do entation ontained an ele t o a dio
g a  t at ad een e o ded a e  ont s ea lie  i  
s o ed sin s t . e atient as t eated oni all  

it  a lodi ine, ni e goline, and a et lsali li  a id.
e atient as i ediatel  ad itted to t e ed a ea. 

n t e lasgo  o a ale  s e s o ed 3 points. 
e atient s ai a  as atent, t es i ation as a id 

https://orcid.org/0000-0001-9190-0052
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Table 1. a o ato  es lts

Parameter Value Norm

Sodium [mmol/L] 164 135–145

Potassium [mmol/L] 3.4 3.5–5.1

ae oglo in g d 14.6 11.0–16.0

 4.92 3.50–5.0

o onin  g 88 < 13.0

di e  ng 1,993 < 500.0

 g 21.66 < 6.0

 μ 0.012 0.27–4.2

 ol 50.3 12–22

 ol 6.08 6.7–13.13

Serum lactate 
[mmol/L]

5.37 < 1.2

  ed lood ells    ea ti e otein    t oid sti lating o one t ot o in  
  ee t o ine    ee t iiodot onine

0 eat s e  in  and la o ed. lse o et  e ealed 
oxygen saturation at 85% and a lse ate o  in. e 

atient as i ediatel  gi en o gen ia a nasal cannula 
it  a o  o  3 in. lood ess e as 0 mm 
g and te e at e as . eno s lood gas anal

ses s o ed 2 45.6 and pCO2 45.6  . . t e  
iti al io e i al a a ete s e e  no al gl ose 

le el, ig  le el o  sodi , and lo  le el o  otassi . e 
ele t o a diog a   e ealed at ial illation A  it  
ent i la  ate up to   ig e . iagnosti s o  in
e tion in l ding t e ina  and es i ato  t a ts , a te 
e e al is ae ia and e t oidis  e e initiated. At 

t e sa e ti e, t e atient as d ated it  a otoni  
sol tion o   de t ose in ate  it  otassi  lo ide 
and insulin. Furthermore, 0.25 mg of digoxin and 1 g of 

a a eta ol e e ad iniste ed. e  ons io sness le el, 
od  te e at e, eat ing e en , and ea t ate 

g ad all  i o ed. A te  t ee o s, t e atient sta ted 
to s ontaneo sl  o en e  e es and look to a ds an a o
a ing e son. lood ess e as it in t e sa e ange 
as at ad ission, o e e  lse o i et  ad in eased to 

, and ea t ate as  .
e es lts o  la o ato  tests a e esented in a le . 

ea ti e otein , di e  and t o onin  le els 
e e slig tl  ele ated. e t o onin le el as in eased 
t sta le and t ee o s late  as on t e sa e le el as 

at ad ission. nt a e e al ae o age and sk ll one 
in  e e not o nd in t e o ted to og a  s an 
o  t e ead. e e e e no signs o  in e tion in t e est 

a  o  inal sis.

e els o  ee t oid o one a tions e e e ked. 
e a se t e ee t o ine  le el as signi antl  

in eased, t e diagnosis o  t oid sto  as ade. e 
atient as t ans e ed to t e de a t ent o  inte nal 

diseases.

Discussion

Admissions to the ED of an unconscious patient account 
o  .  o  all ad issions. n ons io s atients a e 

Figure 1. An ele t o a diog a  at ad ission. At ial illation it  ean ent i la  ate o  in a e  s eed  s
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Agata Burakiewicz et al., tria  ri ation d rin  t yroid storm

at a high risk of death. A prompt and accurate diagnosis 
is ial o  t ei  s i al. e ain easons o  non
t a ati  loss o  ons io sness a e seiz es, gl ose 

le el dist an es, and into i ation. A o t  o  s  
atients a e no o io s a se and  o  atients a e 
ns s e ted t a ati  ain in .

n t e esented ase, dis o e ing t e a se o  t e 
e t e el  a id ent i la  ate o  t e st diagnosed at ial 

illation as ial. e ent i la  ate d ing A  de
ends on t e a ti it  o  t e a tono i  s ste  and t e o
e ties o  t e at io ent i la  node. a id ent i la  ate 

 d ing A  as een de ned as an a e age ent i la  
ate  in in an  st dies . e ean ent i la  
ate in atients it  t e st A  in t e st d   a aa et 

al.  as   . A  it   a  o  d ing an  
diso de s and disease o esses t at a  o e ist, in l d
ing se sis, o ia, a te ea t ail e, de d ation, e e , 

e e itation s nd o e, and t oid sto . s e iall  in 
t e last t o o  t ese ases, e  ig  ent i la  ates 
e eeding   a e een des i ed .

e st ste  in sele ting a t eat ent st ateg  o  A  
is to assess t e in en e o  A  on t e atient s ae od
namic status, duration of AF, anticoagulant therapy, current 
complications and coexisting conditions. In the presented 
case, the parameters that could indicate haemodynamic 
insta ilit  e e n ons io sness, a id eat ing, and 
in eased la tate le el. o e e , no al lood ess e, 
t e a sen e o  signs o  id etention in si al e a i
nation and est a , and no lse de it assessed  
pulse oximetry all argued against the assumption that the 
a se o  n ons io sness as ae od na i  insta ilit . 

e d ation o  A  as e tainl  s o te  t an a e  ont s, 
t o ld not e e a tl  dete ined. e e o e a dia  

ele t o a dio e sion as not e o ed at t e atient s 
admission to ED.

e lini al i t e s ggested t at t e a se o  t e 
atient s state o ld e se sis, alt o g  t e slig tl  

ele ated  on ent ation and no al est a  and 
inal sis a g ed against t is. en e o e o taining t e 

results of additional tests and determining the full diag
nosis, it as ne essa  to o e t eta oli  diso de s, 
in l ding e toni  de d ation, it  an in sion o  
nonele t ol te ids. ig  sodi  on ent ations indi ate 

e toni  de d ation, i  a  e a onse en e o  
e entilation o  ed ed ate  intake. ot  o  t ese 

a ses o ld o e ist it in t e atient. e atient did 
not a e a t oid elated edi al isto . o e e , a
no al es lts o  o onal tests toget e  it  t e ole 
lini al i t e o ising in eased od  te e at e, 

i ai ed ons io sness, and A  it  , el ed to a ds 
a diagnosis o  t oid s o k. n a to sk  s o e, 
the patient scored 75 points consisting of thyrotoxicosis 
ele ated ee t iiodot onine  and o   le el  it  
o a  oints , ta a dia o  in  oints , A  

 oints  and e e    oints . A total o  oints 
  is e i ed o  a diagnosis o  t oid sto  , . 
e e o e, attention s o ld e aid to t e e isten e o  on

t aindi ations to t e ad inist ation o  a ioda one, i  
o ld e onside ed d e to t e a sen e o  a de essi e 

effect on the myocardial contractility [5].
t annot e led o t t at i  a edi al e e gen  

tea  as alled to t e atient, t e de ision to ad iniste  
a ioda one int a eno sl  o ld a e een ade. e o

endations ega ding t e anage ent o  atients it  
t oid isis and A  it  a id ent i la  ate in l de 
ad inist ation o  a eta lo ke  es olol in sion o  eto

olol in an int a eno s ol s, t ases o  e e ti e ont ol 
o  t e ent i la  ate sing digo in  a e also een 
reported in the literature.

A  it   a  also o  i  t e e is an additional on
d tion at a  as in ol a kinson ite s nd o e , 

t in t ose i stan es a la ge a iation in t e o o
log  o   o le es o ld e e e ted, i  as not 
o se ed in t e esented ase . ne e lanation o  
t e esen e o  A  it   o ld e an e ess o  t oid 

o ones t at a e a ositi e onot o i  e e t , . 
e  a e t at ial ells  s o tening t ei  e ola isation 

e iod, i  an lead to A  a t ia.
Another property of triiodothyronine is its effect on the 

at io ent i la  node, e e it s o tens t e ond tion 
e iod and t e elati e e a tion ti e, i  e lains t e 
a id t  o  t e ent i les in t e des i ed ase.

e ase e a e esented allo s s to e asise 
t e o en e o  t o ndings  la k o  lse de it, i  
indi ated e kineti  i lation, and a signi ant slo
do n o  t e ea t ate a te  ad inist ation o  ids and 
digo in, i  as a eak e e t in t e ase o  an a ti ated 
s at eti  ne o s s ste . e  in t is ase see s 
to a e een ainl  d i en  de d ation and e e . o
e e , t oid o ones a ting on t e ele t o siologi al 
properties of the cardiac conduction system could enhance 
t is es onse , . o eo e , t e e e  o ld e at least 

a tiall  a sed  t oto i osis. eakness a sed  
e e  and t oto i osis o ld en an e de d ation d e 

to ed ed ate  intake.

Conclusions

. oid sto  an o  at an  age, in l ding a ong 
elde l  eo le. t an lead to o a as a es lt o  eta oli  
dist an es, e e , and de d ation. . A  it  a a id 
ent i la  ate, as ell as o a o  nkno n a se, a e 

indications for the assessment of thyroid function simulta
neo sl  it  ot e  diagnosti  tests and ongoing t eat ent.
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Streszczenie
 a  zedsta iono z adek nie z to ne  letnie  ko iet  z iezione  na sz italn  oddział at nko  z go

zk  i zna zn  ta ka di  do in skie o ane  zez leka za odzinnego na ne ologi  z ode zenie  da  
zg .  za isie elekt oka diog a zn  st ie dzono igotanie zedsionk  A  z sz k  z nno i  ko . z z

n  st ienia zna zne  ta ka dii  t  z adk  ł  zło one i z i zane z od odnienie , go zk , in ek  o az 
zeło e  ta z o . ogo szenie stan  a entki i z nie szone z o anie ł n  o adziło do od odnienia 

i e toni znego, o ogło o adzi  do dalszego z s ieszenia t  se a i t at  z to no i.
adanie z nno i ta z  est skazane  sz stki  a ent  z na ado  A .  ezento an  z adk  
oz oliło ono ode ze a  zeło  ta z o , ot ie dzon  nast nie  adani  st eń oln  ak i o on  

ta z . a dzo sz ka z sto  ko   t  adk  i zała si  z za zenia i eta oli zn i o az ł e  
o on  ta z  na ła i o i elekt o z ologi zne ł za zedsionko o ko o o ego.  el  st ne  sta iliza i 

stan  a entki zastoso ano na adnianie, tlenote a i  ie n , odano lek ze i go zko , z ełniano niedo  
elekt olit  i odano digoks n , o oz oliło na o a  stan  og lnego a entki i e  stan  iado o i, z olnienie 
z nno i se a i z stotli o i odd ania.

ło a kl zo e  igotanie zedsionk , od odnienie, zeło  ta z o
Folia Cardiologica 2019; 14, 2: 185–188
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ła ka diagnost zna  dła i a ie sio a  
i inte it  lok le e  odnogi zka isa  

 letnie  ko iet  z zato o o i  ł n   
is z adk  z o se a  o ok

A diagnostic pitfall: angina pectoris and intermittent  
le t ndle an  lo k in a  ea old o an  

it  l ona  e olis   one ea  ollo . A ase e o t

Aneta Kucharczyk-Foltyn

KardioMedica — Poradnia Kardiologiczna w Busku-Zdroju

Streszczenie
 a  za ezento ano z adek a entki  iek   lat, kt a ła kons lto ana  o adni ka diologi zne  z o-
od  dolegli o i dła i o    klasie edł g Canadian Cardiovascular Society.  adani  elekt oka diog a zn  
K  o se o ano inte it  lok le e  odnogi zka isa.  adani  e oka diog a zn  ido zniono e  

s ge e zato o o  ł n . oz oznanie ot ie dzono  angiog a i to og a i ko te o e . z adek il st e, 
ak d e zna zenie a adanie e oka diog a zne  diagnost e ni o e  dolegli o i dła i o  o az skaz e, 
e za is K  o e niekied  t dni  osta ienie ła i e  diagnoz .

ło a kl zo e  dła i a ie sio a, inte it  lok le e  odnogi zka isa, zato o o  ł na
Folia Cardiologica 2019; 14, 2: 189–193

Wstęp

ato o o  ł na , pulmonary embolism) nie ma 
s oiste  ani esta i klini zne , dlatego o z tko o o e 

ozosta a  nie oz oznana . l  klat e ie sio e  
stano i z st  o a  . az za  est s o odo an  

od a nienie  o ł ne  z o od  zato  o odo  
o adz  do za ał  ł a .  ent alne   l 
 klat e ie sio e  o e ie  a akte  t o o steno-

ka dialn  i odz ie iedla  niedok ienie a e  ko o , 
o aga ni o ania z ost  zes ołe  ień o  

.  kolei le  klat e ie sio e  i s łistnie  z ni i 

ze i a  lok le e  odnogi zka isa , left 
bundle branch block  s ge  de t k ienia kład  

ze odz ego, o tak e ze a ia za ień o  tłe  
dolegli o i. na zenie klini zne ze i a ego  

 za no ind ko anego siłkie , ak i st ego 
s ontani znie  nie zostało ednozna znie stalone. en 
odza  lok  o se o ano za no  a ent  z o o  

o gani zn  se a, ak i  a ent  ez z ian o gani zn  
 se  , . e zgl d  na to, e o a ienie si   

w zasie  siłko e  s ge e d e a do odo ień-
stwo zmian w t tni a  ień o , ta  a en i z sto 
s  kie o ani na ko ona og a .
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W niniejszym artykule zaprezentowano przypadek 
a entki, kt a ła os italizo ana z o od  dolegli-
o i stenoka dialn    klasie edł g Canadian Car-

diovascular Society .  te ie siłko  st ił 
 nie  ze i a   i st nie zak ali ko ano  do 

ko ona og a i. a odsta ie konanego  dni o o sz-
zeni  sz itala adania e oka diog a znego s ni to 
ode zenie  oz oznanie to ot ie dzono  angiog a i 

to og a i ko te o e  , computed tomography). Po-
z oliło to d o  ła i e le zenie i z ska  st ienie 
dolegli o i. o ok  od e izod  a entka nie zgłasza 
dolegli o i dła i o , kaz e do  tole an  

siłk . o odsta ieni  o a enon   za isie elekt oka -
diog a zn  nie o se e si  za zeń ze odzenia 

dko o o ego.

Opis przypadku

Pacjentka w iek   lat, nie al a, le zona od kilk  lat 
z o od  nad i nienia t tni zego, o o  ień o e  
i napadowego migotania przedsionków (AF, atrial fibril-
lation , stos a  ostatni  zasie nast e leki  

iso olol  da e  g az do , ramipril w dawce 5 mg 
az do , si astat n   da e  g az do , kwas 

acetylosalicylowy  da e  g az do  i propafenon 
 da e  g  az do , zgłosiła si  o az ie sz  

do o adni ka diologi zne  z o od  st  od 
kilk nast  dni dolegli o i dła i o    klasie e-
dł g . a dni ze nie  o iła oddział e n t zn , 
gdzie ła z tego o od  os italizo ana.  analiz  ka t  
in o a ne  nikało, e z  z i  a entka iała 

a idło e i nienie t tni ze,  elekt oka diog a ie K  
s o z nko  nie o isano nie a idło o i, a niki 

adań la o ato n  ozosta ał  ez od leń e o-
glo ina  ,  g dl, li z a ł tek k i , platelets  
179 tys./mm3, leukocyty 6400/mm3, kreatynina 1,0 mg/dl, 

otas ,  l, oleste ol ałko it   g dl, gl koza 
 g dl, a inot ans e aza alanino a AlA , alanine 

aminotranferase   . l, o on  ta z n  , thyroid-
-stimulating hormone  ,  μjm./ml, frakcja sercowa kinazy 
k eat no e  K , creatine kinase myocardial bound  

,  . l, t o onina  9,1…8 pg/ml). W trakcie hospitalizacji 
nie ozna zono di e .  konan  adani  adiolo-
gi zn  klatki ie sio e  nie kazano od leń od no . 

ze o adzono nie  test siłko , kt  ze ano 
o  in ta  z o od  st ienia dolegli o i dła i-
o  o az o a ienia si   K  ze i a ego . 
 zasie o t   sz ital  nie ze o adzono adania 

e oka diog a i znego. a entk  zak ali iko ano do 
lano e  ko ona og a i. od zas o zeki ania na za ieg 

zgłosiła si  do ie s o e  o adni z o od  na a a-
 dolegli o i dła i o  o a ia  si  z  

ał  siłk  z zn .  adani  zed ioto  nie 
st ie dzono nie a idło o i.  adani  K  konan  

w spoczynku 2-krotnie — w pierwszym zapisie miarowy 
t  zatoko  in,  . A ,  d gi  za isie 
 o z tko  ag en ie ak e  lok  le e  odnogi, 

nast nie o a ił si  niez ełn  , kt   koń o  
ag en ie st ił . .  adani  e oka diog a z-

n  st ie dzono a idło e ia  le  a  se a, 
ie ne o i kszenie a ego zedsionka i a e  ko o , 
a idło  ak  z to  le e  ko o  ok. , ok e-

so o a adoksaln   zeg od  i dz ko o o e , z  
al  i A na ł  it alnego, sk enie zas  ak ele a i 

z t  ł nego A , acceleration time  z t  ł -
nego  s , ia ko an  niedo kalno  t dzieln  
o az od szone i nienie sk zo e  a e  ko o ze 

,   g o az o odko e i nienie lne , s ge e 
ia ko ane a do odo ieńst o nad i nienia ł ne-

go. i o l ego za is  K  s ni to ode zenie  
i o  skie o ano do sz itala. a entka zgłosiła si  do 
kontroli po roku od epizodu. Z analizy karty informacyjnej 
z ono ne  os italiza i nikało, e  dni  skie o ania 

a entki do sz itala ozna zono st enie di e  t s. 
pg/ml) oraz wykonano angio  klatki piersiowej, w której 

kazano o e no  ate iał  zato o ego  t tni a  ł -
n  oni e  ie s a odział  nia ł nego.  a entki 
oz oznano  nie sokiego z ka, d o ono te a i  
i a oksa ane   o z tko e  da e  g  az do  

zez  t godnie, a nast nie  g az do . ale ono 
nie  kont n a  le zenia propafenonem  o lakt e 

napadowego AF. Pacjentka podczas wizyty kontrolnej po 
ok  nie zgłaszała dolegli o i dła i o , kaz ała 

do  tole an  siłk , nie a i tała, kied  st ił 
u niej ostatni odczuwalny napad arytmii. W wykonanym 
zapisie EKG stwierdzono miarowy rytm zatokowy 65/min, 

 . .  adani  e oka diog a zn  o se o-
ano a idło e ia  a  se a, a idło  nk  

sk zo  le e  i a e  ko o , a idło e i nienie 
sk zo e  a e  ko o ze   g , a idło  A  

z t  ł nego  s . sn to ode zenie, e za-
zenia ze odzenia dko o o ego og  si  i za  

ze stosowaniem propafenonu. e zgl d  na s o ad zne 
st o anie a t ii zade do ano o odsta ieni  lek  

i dalsz  le zeni  a entki t lko iso olole  w dawce 
 g az do . o odsta ieni  propafenonu 2-krotnie 
ze o adzono kont ol  K .  la e odsta o e  

o ieki zd o otne  o  t godnia  konano adanie K , 
 kt  nie st ie dzono e  lok . Kole ne adanie 
ze o adzono iesi  o odsta ieni  propafenonu 

 ie s o e  o adni   t  za isie nie  nie st ie -
dzono  . . a entka od zas  za zestania 
stosowania propafenonu nie od z ała za zeń t .

Dyskusja

oz oznanie  est z anie  dla leka za. a no 
o az klini zn , ak i za is K  og  o   osta ieni  
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Rycina 1. a is elekt oka diog a zn  od zas ie sze  iz t  A. ia o  t  zatoko  in, lok le e  odnogi zka isa  
, left bundle branch block); B. ia o  t  zatoko  in, inte it  niez ełn  

A

B

ła i e  diagnoz , ale og  te  o adzi   ł d 
i t dni  stalenie oz oznania. o e dolegli o i 
dła i o e zadko st    zna znie z ie  s  to 

le o ł no e, a i   o a ian  z adk  iad 
a dzie  s ge o ał tło ień o e. e li odzi o za is 
K , to  i ienni t ie o is ano z ian   ze ieg  

 skaz e na ze i enie a e  ko o , takie ak 
od enie zała ka   od o adzenia  , zes ł 

  od o adzeni  , zes ł 1QIII 3 o az niez ełn  
l  z ełn  lok a e  odnogi zka isa. e z ian  s  
o is ane  i sz  z adka , nato iast  łagod-
nie sz  ed n  nie a idło o i  o e  ta ka dia 
zatoko a . ie znaleziono  i ienni t ie o is  , 
kt e  to a z sz ł  . da e si , e na a dzie  a -
do odo n  z z n  za zeń ze odzenia dko o-
o ego  o isane  a entki ło stoso anie propafenonu. 
ot ie dzenie te  i otez  s ge  za is  K  konane 

2-krotnie po odstawieniu tego leku, w których nie stwier-
dza si  za zeń ze odzenia dko o o ego.  o i-
san  z adk  kl ze  do oz oznania okazało si  

adanie e oka diog a zne. az e oka diog a zn  
ze a iał za , ale nie ł ednozna zn . iagnoz  o-

t ie dzono  angio . a odk e lenie zasł g e akt, e 
u chorej w wywiadzie stwierdzono epizody napadowego AF, 
a u pacjentów z takim wywiadem opisywano przypadkowo 

k te sk ze lin   t tni a  ł n   ielo z do e  
 , .  t  konk etn  z adk  nie iado o, z  

iał zna zenie akt, e o a nie ot z ała zed oz-
oznanie   lek  ze i k ze li ego, do kt ego iała 
skazania  kt.  skali A2DS2 A . e nie a ent-

ka a od ne skazania do dł got ałe  ant koag la i. 
 edne  st on  est to iad A  i sokie z ko o ikłań 

zak ze o o zato o   klasa zale eń g o e skiego 
o a z st a Ka diologi znego , European Society of 
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Rycina 2. a is elekt oka diog a zn  od zas d gie  iz t   t z  si  lok le e  odnogi zka isa

Rycina 3. a is elekt oka diog a zn  od zas t ze ie  iz t , iesi  o odsta ieni  propafenonu  ez za zeń ze odzenia dko-
morowego

Cardiology , z d gie   idio at zna  z  akt alnie 
niski  z k  k a ienia a klasa zale eń g .

Podsumowanie

zedsta ion  z adek s ge e, e  diagnost e 
dolegli o i dła i o  o inno si  za sze kon a  

adanie e oka diog a i zne, onie a  o e ono  
kl zo e dla oz oznania. onadto iad z  o t , e 
za is K   a niekied  ła k  diagnost zn .

onfli t interes

A to ka nie zgłasza kon ikt  inte es .
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Abstract
In the present communication, a case of a 68 year-old woman consulted at a cardiology service due to angina pectoris 
is e o ted. e ele t o a diog a   s o ed inte ittent le t ndle an  lo k. anst o a i  e o a diog a  
e ealed signs o  l ona  e olis . e diagnosis as on ed  o ted to og a  angiog a . e e-

sented case highlights the role of echocardiography in the differential diagnosis of anginal pain and shows that making 
a o e t diagnosis ased on  a  so eti es e allenging.

Ke  o ds  angina e to is, inte ittent le t ndle an  lo k, l ona  e olis
Folia Cardiologica 2019; 14, 2: 189–193
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A diagnostic pitfall: angina pectoris and intermittent  
left bundle branch block in a 68-year-old woman  

with pulmonary embolism — one year follow-up. A case report

ła ka diagnost zna  dła i a ie sio a i inte it  lok  
le e  odnogi zka isa  letnie  ko iet  z zato o o i  ł n  

is z adk  z o se a  o ok
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Abstract
In the present communication, a case of a 68 year-old woman consulted at a cardiology service due to angina pectoris 
is reported. The electrocardiogram (ECG) showed intermittent left bundle branch block. Transthoracic echocardiography 
e ealed signs o  l ona  e olis . e diagnosis as on ed  o ted to og a  angiog a . e e-

sented case highlights the role of echocardiography in the differential diagnosis of anginal pain and shows that making 
a correct diagnosis based on ECG may sometimes be challenging.

Key words: angina pectoris, intermittent left bundle branch block, pulmonary embolism
Folia Cardiologica 2019; 14, 2: 194–198

Introduction

l ona  e olis   does not a e an  s e i  lini al 
presentation and thus may initially remain unrecognized 
[1–3]. Chest pain is a common symptom of PE. It is usually 
caused by pleural irritation due to peripheral embolism 
leading to lung infarction [4]. In centrally located PE, chest 

ain a  a e t i al anginal a a te isti s, e e ting 
right ventricular ischaemia, which requires differentiation 
from an acute coronary syndrome [5]. Chest pain asso-
ciated with intermittent left bundle branch block (LBBB) 
suggests ischaemia involving the cardiac conduction sy-
stem, which also suggests coronary ischaemia. The clinical 
signi an e o  inte ittent , ot  e e ise ind ed o  

occurring spontaneously, has not been clearly established. 
This type of block has been noted both in patients with 
structural heart disease and in those without structural 
heart disease [6, 7]. Due to the fact that development of 
le t ndle an  lo k d ing an e e ise test st ongl  
suggests coronary artery disease, such patients are often 
referred for coronary angiography.

In the present article, a case is presented of a female 
patient who was admitted due to Canadian Cardiovascular 
Society (CCS) class III angina, had intermittent left bundle 

an  lo k d ing an e e ise test and as e e ed o  
coronary angiography. Based on echocardiography per-
formed two days after the discharge, pulmonary embolism 

as s s e ted and t en on ed  l ona  o ted 
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tomography angiography. This allowed institution of appro-
priate treatment with resolution of symptoms. At one year 
after the acute event, the patient does not report angina 
and e e ise tole an e is good. ollo ing it d a al o  
propafenone, no intraventricular conduction disturbances 
are seen on the electrocardiogram (ECG).

Case report

A 68 year-old patient, non-smoker, treated for several years 
o  e tension, o ona  a te  disease, and a o s al 

at ial illation, esented o  t e st ti e to a a dia  
outpatient service due to CCS class III angina occurring for 
se e al da s. e  edi ations e e iso olol  g o ne 
in die (OD), ramipril 5 mg OD, simvastatin 20 mg OD, ace-
tylsalicylic acid 75 mg OD, and propafenone 150 mg bis in 
die (BID). Two days earlier, the patient was discharged from 
an internal medicine unit, where she had been admitted 
to due to the above symptoms. The discharge summary 
indicated that the patient had normal blood pressure on 

admission, resting ECG was normal, and laboratory tests 
were unremarkable (haemoglobin 13.2 g/dL, platelet count 
179,000/mm3, white blood count (WBC) 6,400/mm3, 
creatinine 1.0 mg/dL, potassium 4.3 mEq/L, total choles-
terol 150 mg/dL, glucose 100 mg/dL, alanine aminotran-
e ase AlA   l, t oid sti lating o one  

1.47 μIU/mL, creatine kinase myocardial bound (CK-MB) 
17.6 U/m, troponin T 9.1 and 8 pg/mL). D-dimer level was 
not eas ed. est a  as no al. An e e ise test 
was performed, terminated at 3 minutes due to angina and 
development of an intermittent left bundle branch block on 
the ECG. Echocardiography was not performed during the 
hospital stay. The patient was referred for coronary angiog-
raphy. While waiting for a scheduled coronary angiography, 
she presented to the outpatient cardiology service due to 
e ent angina at lo  le els o  e e ise. e si al e a

mination was unremarkable. Resting ECG was performed 
twice and initially showed normal sinus rhythm at 90 bpm 
and LBBB (Figure 1A). In the second ECG tracing, bundle 
branch block is initially absent, then incomplete left bundle 

Figure 1. Electrocardiogram during the initial visit: A. Normal sinus rhythm at 90 bpm, left bundle branch block (LBBB); B. Normal sinus 
rhythm at 90 bpm, intermittent incomplete LBBB

A

B
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branch block can be seen which subsequently resolves 
(Figure 1B). Echocardiography showed normal left heart 
chamber dimensions, modest enlargement of the right at-
r ium and the right ventricle, normal left ventricular ejection 

a tion a o t , inte ittent a ado i al o e ent 
of the interventricular septum, fused E and A waves of the 

it al in o , s o tened l ona  e e tion a ele ation 
time (AcT) (82 ms), moderate tricuspid regurgitation, and 
in eased ig t ent i la  s stoli  ess e .   g 
plus central venous pressure), suggesting a moderate 
likelihood of pulmonary hypertension. Despite a misleading 
ECG pattern, a suspicion of pulmonary embolism was made 
and the patient was referred to a hospital. Currently, the 
patient presented again for a follow-up visit one year later. 
The discharge summary from the second hospitalization 
indicates that on the day the patient was referred to a hos-
pital, D-dimer level was measured (18,000 pg/mL) and pul-
monary computed tomography angiography (angio-CT) was 
performed, showing pulmonary emboli in the pulmonary 
arteries, distal to the main pulmonary artery bifurcation. 
o isk  as diagnosed and t eat ent it  i a o a an 

was instituted, initially at 15 mg BID for 3 weeks, followed 
by 20 mg OD. Continuation of propafenone treatment for 

e ention o  at ial illation as also e o ended. 
During follow-up visit at one year, the patient does not re-

o t angina, e  e e ise tole an e is good, and s e does 
not recall any recent discernible arrhythmia episode. ECG 
shows sinus rhythm at 65 bpm and left bundle branch block 
(Figure 2). Echocardiography showed cardiac chambers 
of normal size, normal systolic function of the left and 

right ventricle, normal right ventricular systolic pressure 
  g , and no al l ona  e e tion A   s . 

A suspicion of intraventricular conduction disturbances 
related to propafenone use was made. Due to sporadic 
occurrence of arrhythmia, the drug was withdrawn, while bi-
soprolol 5 mg OD was continued. Following discontinuation 
of propafenone, follow-up ECG was recorded twice. Both 
the initial ECG recorded at the primary care 2 weeks after 
propafenone was stopped and another ECG recorded at the 
cardiology service one month after drug discontinuation 
showed no LBBB (Figure 3). The patient did not feel any 
arrhythmia since discontinuation of propafenone.

Discussion

The diagnosis of PE is challenging for a physician. Both 
the clinical presentation and the ECG pattern may help in 
making the correct diagnosis but may also be misleading. 
Typical angina is rare in pulmonary embolism and pleurit-
ic chest pain is a much more common finding, and thus 
history in this case was suggestive of coronary artery 
disease. Regarding the ECG pattern, findings reported 
in pulmonary embolism may indicate right ventricular 
overload, including negative T waves in V1 through V4, 
QR in V1, S1Q3T3 configuration, and incomplete or 
complete right bundle branch block. These changes were 
reported in more severe cases, while sinus tachycardia 
maybe the only ECG abnormality in milder cases [8]. No 
literature reports of pulmonary embolism accompanied 
by left bundle branch block were identified. It seems 

Figure 2. Electrocardiogram during the second visit — persisting left bundle branch block
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Figure 3. Electrocardiogram during the third visit, one month after discontinuation of propafenone. No intraventricular conduction distur-
bances

that the most likely cause of intraventricular conduction 
disturbances seen in the reported patient was the use 
of propafenone. This hypothesis is supported by ECG re-
corded twice after drug discontinuation and showing no 
intraventricular conduction disturbances. In the reported 
case, echocardiography was the key to the diagnosis. 
The echocardiographic pattern was suggestive of but 
not diagnostic for PE. The diagnosis was confirmed by 
angio .  note, t e atient ad a isto  o  a o s al 
atrial fibrillation, and accidental findings of pulmonary 
artery thrombi by multidetector computed tomography 
were reported in such patients [9, 10]. It is not known 
whether in this particular case, it was of importance that 
the patient did not receive anticoagulation before the 
diagnosis of pulmonary embolism, although such treat-

ent as indi ated it  t e A2DS2-VASc score of 3. 
Currently, the patient has dual indications for long-term 

anticoagulation, including both a history of atrial fibrilla-
tion with a high risk of thromboembolic complication [a 
class I indication by the European Society of Cardiology 
(ESC) guidelines] and unprovoked pulmonary embolism 
with a low bleeding risk (a class IIa indication by the 
ESC guidelines).

Summary and conclusions

The presented case suggests that the diagnostic workup 
of angina should always include echocardiography which 
may be the key to the diagnosis, while the ECG pattern may 
be a diagnostic pitfall. 
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Streszczenie
 a  za ezento ano z adek a entki  iek   lat, kt a ła kons lto ana  o adni ka diologi zne  z o-
od  dolegli o i dła i o    klasie edł g anadian a dio as la  o iet .  adani  elekt oka diog a zn  
K  o se o ano inte it  lok le e  odnogi zka isa.  adani  e oka diog a zn  ido zniono e  

s ge e zato o o  ł n . oz oznanie ot ie dzono  angiog a i to og a i ko te o e . z adek il st e, 
ak d e zna zenie a adanie e oka diog a zne  diagnost e ni o e  dolegli o i dła i o  o az skaz e, 
e za is K  o e niekied  t dni  osta ienie ła i e  diagnoz .

ło a kl zo e  dła i a ie sio a, inte it  lok le e  odnogi zka isa, zato o o  ł na
Folia Cardiologica 2019; 14, 2: 194–198
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ze a  te a ii e agli oz n   a enta  
z nie dolno i  se a z o ni on  ak  z to   

i os italiza a z o od  zaost zenia nie dolno i se a

A eak in a a ot e a  it  e agli ozin in a atient  
it  ea t ail e it  ed ed e e tion a tion and os italization a sed  

 e a e ation o  ea t ail e

Agnieszka Ko o o ska, ałgo zata elonek iD

akład Ka diologii iein az ne  Kated  o  e n t zn  i Ka diologii ni e s tet  ed znego  odzi

Streszczenie
z zn   iek   lat z i k  d s nk  le e  ko o  z to na oddział z o od  zaost zenia o a  ze le

kłe  nie dolno i se a z o ni on  ak  z to  le e  ko o .  t ak e os italiza i stoso ano standa do e 
le zenie nie dolno i se a, ale tak e od ko ano te a i  o  s łistnie ,  t  k z . a odsta ie 
o is  z adk  klini znego  a t k le zedsta iono akt aln  stan iedz  na te at ko z stnego ł  e agli o
z n  na kład se o o na z nio .

ło a kl zo e  nie dolno  k enia z o ni ona ak  z to a le e  ko o , e agli oz na
Folia Cardiologica 2019; 14, 2: 199–205

Wstęp

edł g t zn  o e skiego o a z st a Ka diolo
gi znego , European Society of Cardiology  z  
ok   nie dolno  se a , heart failure  to zes ł 

t o  o a  od ioto  t . d szno , o z ki 
koń z n doln , o ni enie tole an i siłk , kt  og  
to a z sz  od lenia  adani  zed ioto  takie 
ak osze zenie ł sz n , t zesz zenia nad ł a i, 

o z ki o odo e , s o odo ane za zenia i  do ie 
i l  z nno i se a o od e z nie szon  z t se a 
i l  z i kszone i nienia e n t zse o e  s o z nk  
l   t ak ie siłk . o o en  nasilenia i ko i o a  
stos e si  klas ka  edł g New York Heart Association 

A , kt a  o  sła o ko el e z i kszo i  a a e
t  o is  nk  le e  ko o   ozosta e istot
n  a a et e   o enie o ego z  . iado o, e 

nasilenie o a   klas ka i edł g A i e si  ze 
z i kszon  z kie  os italiza i, a tak e zgon  , .

onadto o o  s łistnie e og  nasila  o a  
, z i ksza  t  sa  z ko os italiza i o az zgon  

 ze ieg  zaost zenia . edł g t zn   o e
no  k z  i e si  z go sz  stane  z nno io  
i go sz  oko anie .  adani  Framingham  do od
niono, e z ko st ienia   o ego na k z  est 

a ie , k otnie sze  z zn o az k otnie sze 
 ko iet ni   os  nie o  na k z . kazano 

tak e, e z ost st enia e oglo in  gliko ane  A1c, 
glycated haemoglobin  o  o od e z ost z ka  
o  niezale nie od iek , o e no i o o  ień o e , 

a to i i nienia t tni zego z  sto nia ot ło i .
o i e , ela a i dz   a k z  est ni z  

ie z o osie zn , onie a  a ent  o  na 
k z  e e i ksze a do odo ieńst o oz o  

mailto:malgorzata.lelonek@umed.lodz.pl
https://orcid.org/0000-0003-0756-5541
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  z i zk  z o esa i to z i si   o ie kład  
se o o na z nio ego. i e ins line ia, i e glike ia, 
k asi a o az ins linoo o no  to z nniki, kt e o zez 

od ka  szlak  ko ko   ka dio io ie o
adz  do e odeling  se a. e nie o na ni  

d a do in e o es  to z e si   se  o ego na 
k z . ie sz  o adzi do d s nk i le e  ko o  
, left ventricle  i nika gł nie z intoks ka i ka dio

io t  o zez s st at  nie a idło  o es  
eta oli zn   ko e  t  składo anie oln  

k as  tł sz zo , a  konsek en i stł sz zenie ko
ek se a  z ian   e aniz a  eg la i no agi 

elekt olito e  e n t z  i ze n t zko ko e , a o za t  
idzie  ła i o i elekt o z ologi zne  ioka dio t . ie 

ez zna zenia ozosta  tak e od ka e  zak esie szla
k  ze ian eta oli zn , st es oks da n , d s nk

a ito ond i  z  szkodzenie d łonka na z ń, o 
o adzi do o a ia ko ek i nia se o ego. gi 
nika z ze lekłe  eak i za alne  i z i kszone   kon

sek en i s ntez  kolagen  i nasilonego ł knienia .
d o  na k z  z ie  e est o ano 

d s nk e sk zo  i ozk zo  o az a t i . oli
ne o atia k z o a i ze aga akt no i kład  

s ł z lnego nad akt no i  kład  z s ł z lnego 
az ze z iana i  do ie isto atologi zne  se a 
o es ł knienia  o az o ni enie  ak i z to e  
 ed s on   t  o  do oz o  a t ii,  t  

zag a a e  i  a t ii ko o o e .

Opis przypadku

z zna  iek   lat został z t  do sz itala z o o
d  ogo szenia tole an i siłk  do  klas  edł g A, 
d szno i o az na astania o z k  koń z n doln  do 

soko i kolan z i nienie  t tni z    g 
o  ie ł , ok  g klas ka i o este a .

 iadzie st ie dzono
 i k  d s nk  sk zo  
 stan o i lanta i ka dio e te a de lato a z nk

 es n oniza i , cardiac resynchronization 
therapy with defibrillator);

 ia ko an  stenoz  ao taln
 ze lekł  o o  ień o   stan o za ale se a 

z niesienie  od inka  ian  dolne  i a e  ko o  
le zon  d k otn  niesk te zn   e ask la za

i a e  t tni  ień o e  o ikłan  ze i a  
lokie  zedsionko o ko o o   sto nia  stan 
o za ale se a ez niesienia od inka  le zon  

angio last k  gał zi okala e  z i lanta  d  
stent  alnia  lek , drug-eluting stent);

 nad i nienie t tni ze aks. i nienie t tni ze  
  g

 k z  t    t ak ie te a ii et o in
 i e li ide i  ieszan   t ak ie te a ii stat n

 ot ło  ska nik as  iała , body mass index  
,  kg 2, z ost  , asa iała  kg , 

zes ł eta oli zn
 na ado e igotanie zedsionk .

 adania  la o ato n  s o d istotn  od
leń od no  st ie dzono o ni one a a et  ne ko e o az 

od szone st enia gl koz  i t igli e d  o az koń
o ego o e t d  nat i et znego t   o , 

N-terminal pro-B-type natriuretic peptide , a zkol iek  ze 
zgl d  na ot ło   nik ł nie s ł ie nie niski do 

o a  st   o ego ta .   o t . .
 elekt oka diog a ie K  z  z i  e est o a

no ia o  zatoko  t  se a , heart rate  około  
in ze sk te zn  st la  es n oniz  o t ie A

i  atrial synchronous biventricular pacing . z anie 
i st la a ł  a idło e.

 t ak ie os italiza i konano adanie e oka dio
g a zne se a, ot ie dza  i k  d s nk  sk zo  
le e  ko o   left ventricular ejection fraction  , 

ia  koń o o ozk zo  le e  ko o  d, left ven-
tricular end-diastolic diameter   , stos nek o to i 
koń o o ozk zo e  do o to i koń o osk zo e  
le e  ko o   , end-diastolic volume/end-systolic 
volume   l  z od inko i za zenia i k zli

o i ian dolne  i t lne  o az z ia ko an  z enie  
zasta ki t tni  gł ne  i o ledzon  nk  sk zo  

o i kszone  a e  ko o  a lit da  ie ienia 
zasta ki t dzielne  A , tricuspid annular plane systolic 
excursion   ,   s, ia  oks aln  a e  
ko o   prox, right ventricular diameter proximal  
35 mm).

 t ak ie os italiza i o ego oddano intens ne  
o zo dne  le zeni  do lne  o az t z ano stan

da do e le zenie  in i ito a i kon e taz  angiotens n  
A , angiotensin-converting enzyme , eta ad enolit ka i, 

antagonista i e e to a ine aloko t koido ego A, 
mineralocorticoid receptor antagonists . o z skani  

o a  stan  og lnego o az z nie szeni  o a   
ze o adzono in to  test a sz  , 6-minute 

walk test ,  kt  o  osi gn ł  .
 konane  kont olne  ko ona og a i ido zniono 

do  e ekt i lanta i stent  do gał zi okala e  o az 
a ta  a e  t tni  ień o e  z t o zon  k
enie  o o zn . o ego zak ali ko ano do dalszego 

le zenia za o a zego.
 A  Meta-Analysis Global Group in Chronic He-

art Failure) score oko anie o eniono na o a ne  kt., 
ie telno  o zna , , ie telno  letnia , .  

 ok esie zed iso  z od ko ano te a i  k z
, doł za  do et o in  e agli oz n .

o ego isano z zale enie  dalszego le zenia 
a lato nego na nast  le zeni  da igat an 

 az   g, ato astat na  g, iso olol ,  g, 
a ioda on  g, a i il  g, le kanidi ina  g, 
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e le enon  g, anto azol  g, e agli loz na 
 g, to ase id  g, et o ina  az   g.

 t ak ie kont olne  iz t   o adni ka diologi zne  o 
około  iesi a  od os italiza i o se o ano sta iln  
stan klini zn  i zado ala  tole an a siłk   klas  

edł g A  st enie o  niosło  g dl. 
 kont oli  e est o ano istotne z nie szenie i e

dan i ko es ond e z o a  klini zn . ednak o 
 iesi a  o  ł os italizo an  z o od  kole nego 

zaost zenia , ze st enie  o   g l, i od
zas te  os italiza i został ł zon  do og a  te a ii 

lekie  sak it il alsa tan  da e  g. zez 
onad ok ozosta ał sta iln  klini znie, nie aga  
os italiza i z o od  nasilenia .

Kole na os italiza a i zała si  z in ek  d g od
de o ,  ze ieg  kt e  doszło do zaost zenia . 

o ego os italizo ano na e ono  oddziale o  
e n t zn  z o od  d szno i o t ie ortopnoë, kasz

l  z odk zt szanie  łto sza e  dzielin   ze ieg  
in ek i d g odde o  i na astania o z k  koń z n 
doln .  adani  og ln  o z  z  z i  
k to o e no  gl koz , a glike ia z k i lne  nosiła 

 g dl ta .   o t . , ło to zate  e ekte  le
zenia e agli oz n . o zastoso ani  ant iot kote a ii 

o az do lnego le zenia o zo dnego o ego isano 
do do  z o a  klini zn . ie kont n o ano te a ii 
e agli oz n .

o kont olne  iz ie ok.  iesi e od ostatnie  
os italiza i   o adni ka diologi zne , ze zgl d  na 

zna zne z i kszenie as  iała ok.  kg , nasilenie 
o z k  koń z n doln  do kolan o az nasilenie  do 

 klas  edł g A o ego skie o ano do sz itala 
z oz oznanie  zaost zenia  niki adań la o ato

n   ta .   o t . . astoso ano ełne le zenie 
nie dolno i k enia,  t  do lne leki o zo dne 
i le  z le osi endan , z sk  zna zn  o a  stan  
og lnego, z nie szenie as  iała i og ani zenie o z k  
o az d szno i.  ok esie około iso , z a sz  
na  o e  in  s o z nk , do eta ad enolit k  
doł zono i a ad n . nik A1c iał a to  , , 
o iad z ło o niezada ala  glike ia   ostatni  
 iesi a  z d  ,  ol l t .  g dl .

 o is anego a enta dot zaso e ost o anie 
nie a akologi zne okazało si , niestet , niesk te zne. 

ale  odk e li , e z edne  st on  ot ło  ol z ia 
 ,  g 2  ł z  si  z i e ins line i , o o a

dzi do akt a i kład  enina angiotens na aldoste on 
AA  i, t nie, nasilenia .  d gie  st on  stoso anie 

Tabela 1. niki odsta o  adań la o ato n  od zas kole n  os italiza i

Parametr Wynik Norma

Pobyt 1. Pobyt 2. Pobyt 3.

  3/μl 7,30 10,57 6,84 4,00–11,00

  6/μl 5,32 4,38 4,84 4,20–6,10

 g dl 15,9 14,2 15,1 14,0–18,0

 ol l 3,83 ak dan 5,07 3,00–5,00

 ol l 1,25 ak dan 2,59 < 1,8

 ol l 0,95 ak dan 1,24 > 1,00

 ol l 3,58 ak dan 2,73 < 1,70

l koza 8,55 8,28 7,97 4,1–5,5

K eat nina μ ol l 148 150 131,7 59–104,0

e  l in ,  2 46,5 54,44 67 > 60

a ol l 136 141 140,1 136–146

K ol l 4,38 4,3 4,26 3,5–5,1

As A  . l 34 ak dan 36,7 0,0–35

AlA  . l 35 30 28,8 0,0–45

 g l 2,9 8,48 2,8 0,0–6,0

 μ . l 0,672 ak dan 0,588 0,27–4,20

o  g l 488 ak dan 324,7 < 125

n  ng l ak dan ak dan 39 < 14
 white blood count   li z a k inek iał   red blood count   li z a k inek ze on   haemoglobin   e oglo ina   total cholesterol   oleste ol ałko it   low-density  

lipoproteins   li o otein  o niskie  g sto i   high-density lipoproteins   li o otein  o sokie  g sto i   triglycerides   t igli e d  e  estimated glomerular filtration rate   sza o an   
s ł z nnik lt a i kł szko e  a  a ń  K  otas  As A  aspartate aminotransferase   a inot ans e aza as a aginiano a  AlA  alanine aminotransferase   a inot ans e aza alanino a   

 C-reactive protein   iałko eakt ne   thyroid-stimulating hormone   o on ta z  o  o , N-terminal pro-B-type natriuretic peptide   koń o  o e t d nat i et zn  
t   n  troponin T   t o onina 
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 tego t  o ego ins lin , kt a o od e eten  sod  
i z  edno zesn  z nie szani  glikoz ii o e nasila  
eten  ł n , nie ło  o t aln  oz i zanie . 
latego o osi gni i  sta ilno i klini zne   ok esie 

około iso  o ono do le zenia e agli oz n . 
  o  osi gn ł d stans a sz   . oddano 

go ed ka i dot z e   i k z .
o ego isano do do  z zale enia i nie a

akologi zn i o az z nast i zale enia i do
t z i a akote a ii  da igat an  az   g, 
sak it il alsa tan  az   g, i a ad na  az  

 g, ato astat na  g, iso olol  g, a ioda on 
 g, le kanidi ina , e le enon  g, anto azol 

 g, e agli oz na  g, ose id  g, to ase id 
 g, et o ina  az   g.  t ak ie kole ne  

iz t  kont olne  o iesi  stoso ania zez o ego 
o szego le zenia o se o ano sta iln  o az klini zn , 
i nienie t tni ze   g i glike i  do  g dl 

na z zo o az z nie szenie as  iała o  kg.  o enie 
e oka diog a zne  za e est o ano niezna zn  o a  

  i z nie szenie ia  d  . 
 e gos i o et ii o  z  o i eni    osi gn ł 

o to  tlen  z anego zez o ganiz  2) 12,74 ml/ 
kg . in, s ł z nnik ian  odde o e  , 

respiratory exchange ratio) 1,16, VO2 na tak z an  og  
ent la n  A , anaerobic threshold) 10,42 l kg .  

in. t z ano dot zaso  te a i .

Dyskusja

zedsta iono z adek a enta z nie dolno i  se a 
i o ni on  ak  z to  le e  ko o  , heart 
failure with reduced ejection fraction  le zonego zgodnie 
z akt aln i t zn i na no o ze nie sz  te a i ,  t  
antagonist  e e to a A  dla angiotens n   i in i ito a 
ne iliz n  A , angiotensin receptor-nephrilysin inhibi-
tor  o az e agli oz n . edł g t zn  e agli oz na 

a zale enia klas  a z  ozio ie ia godno i dan  
 i est eko endo ana  el  za o iegania  l  o

niania e  st ienia i zedł ania ia.
n i ito  kot ans o te a sod  i gl koz  t   , 

sodium-glucose co-transporter 2  to edne z na no o ze
nie sz  lek  stoso an   k z . ł n  e ekt i  
działania i e si  z ł e  na kanaliki ne ko e i z i k
szenie  dalania gl koz  z o ze  gl koz i  o zez 
za a o anie e  z otnego t ans o t . zi ki eg la i sił  
działania  zale no i od st enia gl koz  e k i z ko 

i oglike ii  t ak ie te a ii ozosta e stos nko o niskie, 
o o li ia i  ł zenie z akt znie ka da g  lek  
ze i k z o . odzie ane o ni enie a to i 
A1c  t ak ie stoso ania e  s o niane  g  lek  
nosi , ,  . e zgl d  na e aniz  t ans o t  

z otnego  t  o  gl koz ii to a z sz  nat i eza. 
o e  o szego leki te a akte z  si  działanie  

o zo dn , kt e o adzi do z nie szenia o to i 
k i k e , z nie szenia as  iała .in. nika e  

 o  z  z ze odnienia , o ni enia i nienia t tni
zego i z ost  e atok t  . onadto e  ieniona 

g a lek  oz t nie ł a na inne a a et , takie 
ak ot ło  z szna z  z nie szenie st enia k as  

o zo ego z  ik oal in ii .
 o az i ksze  li z ie a t k ł  o a ia  si  do od  

ko z stnego ł  stoso ania e agli oz n  na z nie
szenie z ka zda zeń se o o na z nio  A , major 
adverse cardiac event  ok e lon  ako zgon z z z n 
se o o na z nio  l  da  zg  z  za ał se a 
niezakoń zon  zgone , ak nie  z nie szenie li z  

os italiza i z o od  zaost zenia nie dolno i k e
nia  to e ekt nieosi gan  z  i  lek  z inn  g  
stoso an   a akote a ii k z .

 t ak ie adania A    kazano 
o ento  ed k  z ka os italiza i z o od  

zaost zenia   g ie stos e  e agli oz n . e 
zgl d  na akt, e adanie A   nie ło 
zezna zone dla o la i z , za o ekto ano kole ne 

adania z działe  te  o la i o ,  stali  ie s e 
e agli oz n   te a ii a ent  z .

 adani  A    o e  onad 
 t s. o  na k z  t   z  k a  ot ie

dzono, e stoso anie lek  z e  ienione  g  
o ni a z ko os italiza i z o od  zaost zenia  o az 

ie telno . edł g a to  adania o li  est e ekt 
klas , gd  stoso anie inn  in i ito  , a nie 
t lko e agli oz n  stano i e    lek  z te  g  

 o sz  adani  ot ie dziło z nie szenie li z  
os italiza i z o od   o az ed k  z sto i inn  

nie o dan  zda zeń se o o na z nio  t . da  
zg , za ał  se a  o se o an   adani  A

 .  ta eli  zedsta iono na a nie sze, 
ze o adzone dot zas adania z zastoso anie  

in i ito   , , .
e aniz  ł a e na tak zaskak e niki 

o ni enia z ka zda zeń se o o na z nio  zez 
in i ito   nie s  do koń a oznane. da e si  
ednak o z iste, e nie nika  one ed nie z ł  na 

 i kont oli glike ii, i dz  inn i ze zgl d  na nisk  
eks es  gen  dla  na o ie z ni ka dio io
t , a tak e zesn  e ekt działania e  ienion  
lek  na istotne nkt  koń o e o az ak ko ela i i dz  
glike i  z  a to i  A1c  t ak ie iz t kont oln  
a ed k  li z  os italiza i z o od  .

d istotn  z nnik  ienia si  ł  t  
s stan i na e ostaz  ono   ko ka  ioka di  

o  na k z . a idło e st enie on  a nia 
a2+ , a tak e sz kie z ian  i  e n t zko ko ego 

st enia odg a  kl zo  ol   t ans is i s gnał  
ko ko ego, a i  od o iada  za a idło  eg la

  z  sk z  ioka dio t . a d na ik  z ian 
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Tabela 2. ane adania klini zne dot z e ł  in i ito  kot ans o te  sod  i gl koz  t   , sodium-glucose co-
-transporter 2  na z ko se o o na z nio e na odsta ie 

Parametr Nazwa badania

EMPA-REG  
OUTCOME  
[10, 12]

CVD-REAL 2  
[11, 12]

CVD-REAL  
[12]

EASEL  
[12]

CANVAS/ 
/CANVAS-R  

[12]

DECLARE- 
-TIMI 58  

[13]

odza e stoso a
n  in i ito  

agli oz na a agli oz na , 
e agli oz na , 
i agli oz na , 
kanagli oz na , 
to ogli oz na , 
l seogli oz na 

Kanagli oz na 
, 

da agli oz na 
, 

e agli oz na  

Kanagli oz na 
, 

e agli oz na 
, 

da agli oz na  

Kanagli oz na a agli oz na

i z a zestni
k  adania n

> 7000 > 400 000 > 300 000 > 25 000 > 10 000 > 17 000

a ał se a ,  , , ,  , , ak dan ,  , , ,  , , ,  , ,

da  zg ,  , , ,  , , ak dan ,  , , ,  , , ,  , ,

ie telno ,  , , ,  , , ,  , , ,  , , ,  , , ,  , ,

os italiza a 
z o od  nie
dolno i se a

,  , , ,  , , ,  , , ,  , , ,  , , ,  , ,

st enia on  a nia ł a st enie on  sod  eg lo
ane i dz  inn i zez o  sodo o otaso , o
 a+ + , Na+-H+ exchange . e ostaza  za no 

sodo a, ak i a nio a  est za iana  ko ka  
se a o  na k z .  nik  i oks i, nasilenia e

n t zko ko  o es  anae o o  do odzi do 
t o zenia k as  leko ego, a  e ek ie z nie szenia 
 e n t zko ko ego i na zego o ienia 

pompy Na+ +, o sk tk e zełado anie  to laz  
ona i sodo i .

n i ito  , o zez z nie szenie e n t zko
ko ego st enia a+, zes ni ie on  a nia do 

ito ond i , a  konsek en i o a ienie sił  sk
z  io t , o adz  do o a  nk i sk zo e  

se a i z nie szenia akt a i kład  s ł z lnego, o 
da e si  sz zeg lnie istotne  odniesieni  do se a 
o ego z o ni on  ak  z to  le e  ko o , na 
z kład  ze ieg  o o  ień o e , ak  o isanego 

a enta.
edł g inne  teo ii stoso anie in i ito   z nie

sza st es oks da n  kt  odg a istotn  ol   t z
ani  ze lekłe  eak i za alne   tkan e i nia se

o ego o ego na k z , a  konsek en i o adzi 
i dz  inn i do a o toz  i ł knienia, z z nia  si  

do nieko z stnego e odeling  se a , z nie sza od k  
oln  odnik  i od k e ze ian  k as  tł sz
zo   ko e, e e  ako s st at eak i k as 
eta d oks asło , kt  est na a dzie  ene get znie 

ko z stn  z i zkie  .
a to tak e s o nie  o ez ie zn  o l  e a

gli oz n . toso ana  onote a ii i e si  z niski  
z kie  i oglike ii. e zgl d  na gł n  e ekt i o

glike iz , z i zan  gł nie z di ez  os ot zn , 

aga zgl dnie a idło e  nk i ne ek, nato iast 
edn  z na z stsz  o ikłań  z i zk  z gl koz i  
s  zaka enia kład  o zo o ł io ego. ednak e o

ikłane zaka enia d g o zo  n . od iedni zko e 
za alenie ne ek l  oso zni a o zo o odna  st

o ał  z odo n  z sto i   a ent  ot z  
e agli oz n  i la e o.  zedsta ian  z adk  

 t ak ie te a ii nie o se o ano in ek i d g o zo
, e est o ano nato iast z nie szenie as  iała 

i o a  o l  glike ii, a sa  lek ł do ze tole o an  
zez o ego. a to esz ze s o nie  o inn  o i

kłani  z i zan  a do odo nie z od ka  szlak  
oks da i tł sz z , t . k asi  ketono  z  zgl dnie 

a idło  glike ia . ednak  ze o adzon  
adania  ando izo an  do odniono, e z ko ta

kiego o ikłania est a dzo niskie, z łasz za  o  
nie aga  ins linote a ii .

e aniz  o adz e do nasilenia  nika  
gł nie z t ze  z z n  z i kszenia o i enia st
nego preload , o i enia nast zego afterload  o az 
zdolno i sk zo e  ioka dio t . edł g o e nego 
stan  iedz  in i ito   działa  ielokie nko o. 

o zez di ez  os ot zn  i z nie szenie ilo i k i 
k e  z nie sza  preload.  nik  o ni enia i nienia 
t tni zego o az o o  na z nio ego z nie sza  afterload. 

onadto, ł a  na e ostaz  on  sodo  i a
nio   ko ka , ł a  na sił  i ako  sk z  

ioka dio t .
  ok   A e e  kazał si  konsens s, 

 kt  soko oz ono ano in i ito    al
go t ie le zenia o  z k z  t   i o o  

ień o .  na ozio ie ed ka i dot z e  z ia
n  st l  ia o az ł zenia et o in  zale a si  
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oz a enie doł zenia i dz  inn i in i ito a   
patrz ryc. 1).

Wnioski

agli oz na est no  na z dzie  te a e t zn  dla 
a ent  z  i s łistnie  k z . zedsta
ion  z adek klini zn  a enta o i onego li zn i 
o o a i to a z sz i skaz e na d  dział e

agli oz n   te a ii , o z  iad z  st ienie 

zaost zenia nie dolno i se a z konie zno i  os itali
za i o odsta ieni  lek   a enta le zonego o t aln  
standa do  te a i  dla  z ie  A . isan  

z adek okaz e ak istotne o e  zesne d a
anie no o zesne  a akote a ii i stoso anie zale eń 

to a z st  eks e ki   odzienne  akt e klini zne .

onfli t interes

dział  adani  klini zn  z zastoso anie  e agli oz n .

Rycina 1. Algo t  le zenia a enta z k z  t   o az o o  ień o  na odsta ie   blood pressure   i nienie t tni ze  
A A acetylsalicylic acid   k as a et losali lo   sodium-glucose co-transporter 2   kot ans o te  sod  i gl koz  t  

Pacjent z cukrzycą typu 2 oraz chorobą wieńcową

Zalecenia dotyczące zmiany stylu życia, obniżenia wartości BP 
i stężenia lipidów, terapia za pomocą ASA 

oraz lekami zmniejszającymi glikemię (metformina)

Rozważ zastosowanie inhibitora SGLT2 
lub analogów inkretyn o udowodnionych 

korzyściach sercowo-naczyniowych

Omów możliwe terapie z pacjentem

Dołącz analog 
inkretyn

Bez dodatkowej 
terapii

Dołącz inhibitor 
SGLT2
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and os italization a sed  e a e ation o  ea t ail e

ze a  te a ii e agli oz n   a enta z nie dolno i  se a z o ni on  
ak  z to  i os italiza a z o od  zaost zenia nie dolno i se a
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A t k ł est tł a zenie  a  Ko o o ska A, elonek . ze a  te a ii e agli loz n   a enta  
z nie dolno i  se a z o ni on  ak  z to  i os italiza a z o od  zaost zenia nie dolno i se a.  

olia a diol.    .  . . . . ale  to a  e s  ie otn

Abstract
A  ea old an it  se e e le t ent i la  d s n tion as ad itted d e to e a e ation o  oni  ea t ail e it  
ed ed le t ent i la  e e tion a tion. ing os italisation, standa d ea t ail e t eat ent as sed, t it  

a odi ation o  a a ot e a  to add ess on ent onditions in l ding dia etes. e e e dis ss t is ase and 
t e ent state o  kno ledge ega ding t e ene ial e e ts o  e agli ozin.

Ke  o ds  ea t ail e it  ed ed e e tion a tion, e agli ozin
olia a diologi a  ,  

Introduction

idelines o  t e o ean o iet  o  a diolog   
 state t at ea t ail e  is a set o  t i al se on

da  s to s in l ding s o tness o  eat , s elling o  
t e lo e  li s, and ed ed tole an e to st ain. ese 
s to s an e a o anied  ne k asodilation, l ng 

a kles, and e i e al oede a a sed  dist an es in 
a dia  st t e and o  n tion, a sing ed ed a dia  

o t t and o  in eased int a a dia  ess e at est and 
d ing st ain. to  intensit  is ased on t e e  o k 

ea t Asso iation s lassi ation, an i o tant eas e 
o  assessing atients it  ea t ail e, e en t o g  it 
o elates onl  eakl  it  ost o  t e a a ete s ele ant 

to le t ent i la  n tion . t is e ognised t at an  
e a e ation o  s to s in t e A lassi ation is 
linked to ig e  isks o  os italisation and deat  , .

o eo e , on ent onditions an e a e ate s
to s o  , t s in easing t e isk o  os italisation and 
deat  d e to o sening . A o ding to  g idelines, 
t e additional esen e o  dia etes is linked to ed ed 

si al n tion and a o se ognosis. t dies  a
ing a   s o ed t at t e isk o   in a dia eti  atient 

is al ost .  ti es ig e  in en, and  ti es ig e  in 
o en, o a ed to non dia eti  indi id als. t as also 

s o n t at a  in ease in gl ated ae oglo in a ses 
an  in ease in t e isk o  ea t ail e, i es e ti e o  
age, esen e o  o ona  ea t disease, lood ess e, 
o  o esit  . 

n addition, t e elations i  et een ea t ail e 
and dia etes is a do le edged s o d, e a se dia eti  

atients a e at g eate  isk o  de elo ing ea t ail e d e 
to o esses taking la e in t e a dio as la  s ste . 

e ins linae ia, e gl ae ia, a idosis and ins lin 
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esistan e a e a to s a sing ea t e odelling  o
di ing ell la  at a s in a dio o tes. o do inant 

o esses in t e dia eti  ea t a e een identi ed. e 
st is le t ent i la   d s n tion a sed ostl   

t e into i ation o  a dio o tes  t e s st ates o  
in o e t eta oli  o esses taking la e in t e ell, 
in l ding sto age o  ee att  a ids, leading to li idosis o  

ea t ells, alte ed int a  and e t a ell la  eta olite a
lan e, and a dio o te ele t o siologi al o e ties. 
n t is es e t, one s o ld also onside  odi ations to 

eta oli  at a s, ito ond ial d s n tion and o idati
e st ess, and da age to t e as la  endot eli , i  
an all lead to ea t s le ne osis. e se ond o ess 

is t at o  oni  in a ation, i  is asso iated it  
in eased ollagen s nt esis and osis .

ia eti  atients o onl  a e s stoli  and diastoli  
d s n tion and a t ia. ia eti  ol ne o at  and 
t e in ol e ent o  t e s at eti  ne o s s ste , along 

it  oti  anges in t e ea t and ed ed e e tion 
n tion, edis ose t ese atients to t e de elo ent o  

a t ias, in l ding li e t eatening ent i la  a t
ias.

Case description

A  ea old ale as ad itted it  lass  ea t ail e 
a o ding to t e A, i.e. s o tness o  eat , oede a 
o  t e lo e  li s  to t e knees, and lood ess e o  

  g. e atient as a  and da  as e  
o este s lassi ation. 

atient isto
 — se e e s stoli  d s n tion o  t e 
 — i lantation o  a a dia  es n onisation t e a  

de illato  
 — ode ate ao ti  stenosis
 — oni  o ona  ea t disease  a dia  in a tion it  

seg ent ele ation in t e all o  t e lo e  and ig t 
ent i les t eated it  t o ns ess l atte ts at e
as la isation o  t e ig t o ona  a te , o li ated 

 t ansient t i d deg ee at io ent i la  lo k  ollo
ing t e in a tion, seg ent as no longe  ele ated, 
and as t eated it  angio last  o  t e i e  

an  o  t e o ona  a te  it  i lantation o  t o 
d g el ting stent  stents

 — a te ial e tension lood ess e a .   g
 — t e  dia etes entl  t eated it  et o in 

therapy;
 — i ed e li ide ia entl  t eated it  statins
 — o esit  od  ass inde   .  kg 2, eig t  

 , od  eig t   kg , eta oli  s nd o e
 — a o s al at ial illation.

a o ato  st dies o nd signi ant de iations o  
t e no  in t e ollo ing a a ete s  ed ed kidne  

a a ete s, in eased le els o  gl ose, t igl e ides and 
te inal o t e nat i eti  e tide o , 

t o g , d e to t e atient s o esit , t ese a a ete s 
a e onsistent it  t e ot e  s to s esented  t e 

atient a le   sta  .
n ad ission to t e os ital, an ele t o a diog a  
 o nd a eg la  sin s t  o  in it  t e 

at ial s n ono s i ent i la  a ing A i  sti la
tion, and o e t sti lation and sensing as o nd.

ing os italisation, anot e   on ed se e e 
s stoli  d s n tion o  t e le t ent i le le t ent i la  
e e tion a tion  , le t ent i la  end diastoli  
dia ete  d   , end diastoli  ol e e alation 
ol e    it  seg ental d s n tion 

o  ont a tilit  o  t e lo e  and a k alls and ode ate 
ao ti  stenosis and i ai ed ont a tile n tion o  t e 
enla ged ig t ent i le t i s id ann la  lane s stoli  
e sion A   ,   s, ig t ent i la  
dia ete  o i al  o   .

ing os italisation, t e atient e ei ed intensi e 
int a eno s di eti s and standa d t e a  o   as 

aintained angiotensin on e ting enz e A  in i i
to s, eta lo ke s, ine alo o ti oid e e to  antagonists 

A . e atient s gene al ondition and ea t ail e 
s to s i o ed. A in te alk test  as 
ond ted, in i  t e atient a ie ed  .

A ont ol o ona  angiog a  s o ed a good e
s onse to t e stent i lanted in t e i e  an  
and t e a tated ig t o ona  a te , eating ollate al 
i lation. e atient ali ed o  t e  onse ati e 

t eat ent.
e atient s A  eta Anal sis lo al o  in 

oni  ea t ail e  ognosti  s o e as o nd to e 
se io s   oints, it  ea  o talit  o  .  and 

ea  o talit  o  . . io  to eing dis a ged, t e 
atient s dia etes t eat ent as odi ed it  t e addition 

o  e agli ozin to et o in.
e atient as dis a ged to o t atient a e on t e 

ollo ing edi ations  da igat an    g, ato astatin 
 g, iso olol .  g, a ioda one  g, a i il 

 g, le anidi ine  g, e le enone  g, anto a
zole  g, e agli ozin  g, to ase ide  g, and 

et o in    g.
o ont s a te  os italisation, d ing a ollo  isit 

at a a diolog  lini , a sta le lini al state as o se ed 
it  a satis a to  A lass  st ain tole an e, and 
it  o  o   g d . e  o nd a signi ant 

ed tion in o st tion, o es onding it  i o ed 
lini al o t o es.

A te  o  ont s, t e atient as on e again os
italised d e to an e a e ation o  , it  o  

o  ,  g , and d ing t is sta  e as in l ded in 
a sa it il alsa tan t eat ent og a e at a dosage 



208

Folia Cardiologica 2019, vol. 14, no. 2

www.journals.viamedica.pl/folia_cardiologica

o   g. o  o e t an a ea  e as lini all  
sta le and did not e i e t e  os italisation d e to 

 e a e ations.
e ne t os italisation as d e to an ai a  in e tion, 

d ing i  is  o sened. e atient as os italised 
in t e egional de a t ent o  inte nal edi ine d e to 
o t o nea, o g ing  ello g e  id o e  t e o se 
o  t e ai a  in e tion, and in easing lo e  li  oede a. 

ile eing ad itted, a ine test dete ted gl os ia, it  
eno s lood gl ose le els o   g d  a le   sta  ,  

i  as onside ed to e t e es lt o  e agli ozin 
t eat ent. ollo ing anti ioti  t eat ent and int a eno s 
di eti s, t e atient as dis a ged it  lini al i o e

ents. agli ozin t eat ent as dis ontin ed.
A te  a isit to a a diolog  lini  t ee ont s a te  t e 

e io s os italisation, d e to a nota le in ease in od  
eig t a o nd  kg , e a e ation o  lo e  li  oede a 
 to t e knees, and o sening o    to A lass , 

 t e atient as e e ed to t e os ital it  a te ea t 
ail e. es lts o  la o ato  st dies a e s o n in a le   

sta  . ll t eat ent o  a dia  ail e as gi en, in l ding 
int a eno s di eti s and le osi endan in sion, es lting 
in signi ant lini al i o e ent, ed ed od  eig t 
and de eased oede a and eat lessness. ollo ing 

dis a ge, d e to a esting ea t ate  a o e in, 
additional t eat ent it  t e eta lo ke  i a adine as 

es i ed. l ated ae oglo in as . , s ggesti e o  
nsatis a to  le els o  gl ae ia in t e last t ee ont s 

in t e ange o  .  ol   g d .
o  t is atient, e io s non a a ologi al t eat

ents e e n o t natel  ns ess l. t s o ld e 
e asised t at o id o esit   .  kg 2) is 
linked to e ins line ia, leading to t e a ti ation o  t e 
enin angiotensin aldoste one AA  s ste  and ene ed 

 e a e ations. n t e ot e  and, t eating t is t e o  
atient it  ins lin, i  a ses sodi  etention it  

si ltaneo s de ease o  gl os ia, an in ease id 
etention and o ld t e e o e not e an o ti al sol tion. 

A te  t e atient e a e lini all  sta le d ing t e e i
dis a ge e iod, e agli ozin t eat ent as es ed. n 
a , t e atient a ie ed a distan e o   . e a
tient as gi en ll in o ation ega ding  and dia etes.

e atient as dis a ged o e it  non a a
ologi al t eat ent s ggestions and it  t e ollo ing 
e o endations o  a a ot e a  da igat an    
  g, sa it il alsa tan    g, i a adine 
   g, ato astatin  g, iso olol  g, a io

da one  g, le anidi ine  g, e le enone  g, 

Table 1. es lts o  asi  la o ato  st dies d ing onse ti e os italisations

Parameter Result Normal

Stay 1 Stay 2 Stay 3

  3 μ 7.30 10.57 6.84 4.00–11.00

  6 µ 5.32 4.38 4.84 4.20–6.10

 g d 15.9 14.2 15.1 14.0–18.0

 ol 3.83 ot dete ined 5.07 3.00–5.00

 ol 1.25 ot dete ined 2.59 < 1.80

 ol 0.95 ot dete ined 1.24 > 1.00

 ol 3.58 ot dete ined 2.73 < 1.70

l ose g d 8.55 8.28 7.97 4.1–5.5

Creatine [µ ol 148 150 131.7 59–104.0

e  in .  2] 46.5 54.44 67 > 60

a ol 136 141 140.1 136–146

K ol 4.38 4.30 4.26 3.5–5.1

As A  34 ot dete ined 36.7 0–35

AlA  35 30 28.8 0–45

 g 2.9 8.48 2.8 0–6.0

 µ 0.672 ot dete ined 0.588 0.27–4.20

o  g 488 ot dete ined 324.7 < 125

n  ng ot dete ined ot dete ined 39 < 14
  ite lood o nt    ed lood o nt    ae oglo in    total oleste ol    lo densit  li o oteins    ig densit  li o oteins    t igl e ides  e   esti ated glo e la  

lt ation ate  a  al i  K  otasi  As A   as a tate a inot ans e ase  AlA   alanine a inot ans e ase    ea ti e otein    t oid sti lating o one  o   te inal 
o t e nat i eti  e tide  n   t o onin 
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anto azole  g, e agli ozin  g, ose ide 
 g, to ase ide  g, and et o in   ,  g. 

n t e a o e t eat ent, s se ent ont ol e k s 
esented a sta le lini al i t e, it  a te ial lood es

s e o    g, asting gl ae ia  to  g d , 
and a ed tion in od  ass o   kg. n an  t e e 

as a slig t i o e ent in le t ent i la  s stoli  n
tion   and a ed tion in d to  . n 
e gos i o et  it  a load o   , t e atient a ie ed 
a 2 o  .  kg in, es i ato  e ange atio  

. , 2 anae o i  t es old A  10.42 kg in. e 
ent t e a  as aintained. 

Discussion

e esent t e ase o  a atient it  ea t ail e and e
d ed e e tion a tion o  t e le t ent i le  t eated 
a o ding to ent e o endations it  t e ne est 
t e a  o  , in l ding A 1 e e to  antagonists o  
angiotensin  and ne il sin in i ito  A , angiotensin 
e e to ne il sin in i ito  and e agli ozin. ollo ing 

g idelines, e agli ozin as lass a e o endations 
it  a data elia ilit  le el o  , and is e o ended o  

t e e ention o  dela  o   and in eased li es an.
odi gl ose o t ans o te    in i ito s 

a e a ong t e ne est d g lasses o  t e t eat ent o  
dia etes. ei  ode o  a tion is t o g t to e linked to 
t e enal t le e etion o  gl ose into t e ine gl o
s ia   ed ing e e se gl ose t ans o t. ing to t e 
eg lation o  t ei  st engt  in es onse to lood gl ose 
on ent ation, t e isk o  ogl ae ia it  t ese d gs 

is elati el  lo , i  allo s o  t ei  o ination it  

a ti all  all g o s o  antidia eti  d gs. e e e ted 
ed tion in le els o  gl ated ae oglo in o e  t e o se 

o  sing t e a o e entioned g o  o  d gs is . .  . 
e to t e e anis  o  e e se t ans o t, gl os ia is 

a o anied in t ese atients  nat i esis. e a se o  
t is, t e a o e edi ations a e a a te ised  di eti  
e e ts, i  lead to ed ed i lating lood ol e, 
de eased od  ass ed ed o e d ation , ed ed 
a te ial lood ess e, and in eased ae ato it .  

o eo e , t e a o e g o  o  d gs a ses i o e ents 
in a do inal o esit , i  a id le els, and i oal i
n ia .

A g o ing n e  o  li ations a e s o n a ositi e 
e e t o  e agli ozin on a o  ad e se a dia  e ents 

A   de ned as deat  o  a dio as la  a ses, 
non let al st okes o  a dia  in a tions  and de eased 

os italisations d e to  e a e ations  a es lt not seen 
it  ot e  o onl  sed dia etes d g g o s.

e A   st d   o nd a  
de ease in t e isk o  os italisation d e to e a e ated 

ea t ail e in t e g o  t eated it  e agli ozin. e 
to t e a t t at t e A   st d  as not de
di ated to an  o lation, a t e  st d  as designed 
in t is atient g o  to esta lis  t e la e o  e agli ozin 
in t e t eat ent o   atients. 

e A   st d  , o ising o e  ,  a
tients it  t e  dia etes o  si  o nt ies, on ed 
t at t e se o  d gs o  t e a o e g o  ed es t e 
isk o  os italisation d e to e a e ation o  ea t ail e 

as ell as o talit . A o ding to t e a t o s o  t e st d , 
a lass e e t a  e ossi le, as sing ot e   in i

ito s and not onl  e agli ozin aking  less t an  

Table 2. ele ted lini al st dies on t e e e t o  sodi gl ose o t ans o te    in i ito s on a dio as la  isk

Parameter Name of study

EMPA-REG 
OUTCOME 
[10, 12]

CVD-REAL 2  
[11, 12]

CVD-REAL [12] EASEL [12] CANVAS/ 
/CANVAS-R 

[12]

DECLARE-TIMI 
58 [13]

e o   
in i ito  sed

agli ozin a agli ozin , 
e agli ozin , 
i agli ozin , 
anagli ozin , 
to ogli ozin , 
l seogli ozin 

anagli ozin , 
da agli ozin , 
e agli ozin 

anagli ozin , 
e agli ozin , 
da agli ozin 

anagli ozin a agli ozin

e  o   
participants

N > 7,000 N > 400,000 N > 300,000 N > 25,000 N > 10,000 N > 17,000

ea t atta k 0.87 
(0.70–1.09)

0.81 
(0.74–0.88)

No data 0.81 
(0.64–1.03)

0.89 
(0.73–1.09)

0.89 
(0.77–1.01)

t oke 1.18 
(0.89–1.56)

0.68 
(0.55–0.84)

No data 0.85 
(0.66–1.10)

0.87 
(0.69–1.09)

1.01 
(0.84–1.21)

Mortality 0.68 
(0.57–0.82)

0.51 
(0.37–0.70)

0.49 
(0.41–0.57)

0.57 
(0.49–0.66)

0.87 
(0.74–1.01)

0.93 
(0.82–1.04)

os italisation d e 
to ea t ail e

0.65 
(0.50–0.85)

0.64 
(0.50–0.82)

0.61 
(0.51–0.73)

0.57 
(0.45–0.73)

0.67 
(0.52–0.87)

0.73 
(0.61–0.88)
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o  t e d gs o  t is g o  in t e a o e st d , on ed 
t e ed tion in t e n e  o  os italisations d e to ea t 
ail e and a ed tion in ot e  ad e se a dia  e ents s  

as st oke and a dia  in a tion o se ed in t e A  
 st d . a le  s o s t e ost i o tant st dies 

on  in i ito s ond ted so a  , , .
e e anis s e ind s  a s ising ed tion 

in a o  ad e se a dia  e ents   in i ito s a e 
not ll  nde stood. o e e , it a ea s o io s t at 
t e  a e not a sed onl   t e e e ts on  o  d e 
to ont olling le els o  gl ae ia, o ing to a ongst ot e  
a to s  a lo  e ession o   genes on t e s a e 

o  a dio o tes, ea l  a tion o  t e a o e d gs on 
i o tant end oints, and t e a sen e o  a o elation 

et een le els o  gl ae ia and gl ated ae oglo in 
d ing ont ol isits, and a ed tion in os italisations d e 
to ea t ail e. A ong t e signi ant a to s, t e e e t 
o  t ese s stan es on ae ostasis in dia eti  o a
dio tes is o ten ited. An a o iate a2+ concentration 
and a id anges in its int a ell la  on ent ation la  
a ke  ole in t ans itting ell la  signals, and is t e e o e 
es onsi le o  t e a o iate eg lation o  a dia  t  

and o a dio te ont a tion. e d na i s o  al i  
le els a e a e ted  sodi  le els, i  a e eg lated  
sodi otassi  s o  a+ + s . odi  
and al i  ae ostasis in dia eti  atients is d s eg
lated. o ia, o  t e in ease in int a ell la  anae o i  

o esses, t igge s la ti  a id od tion and a onse ent 
de ease o  int a ell la   and a+ +  a ti ation, 
es lting in e essi e int a ell la  sodi  .

o g  a o ination o  ed ed int a ell la  a+ 
le els and i o ed ito ond ial al i  t ans o t, and 

onse entl  i o ed o te ont a tion st engt , 
 in i ito s lead to i o ed ont a tile n tion in 

t e ea t and ed e a as at eti  ne o s s ste  

a ti ation. is is i o tant in es e t o  o ona  disease
a i ted ea ts it  le t ent i le e e tion a tion i ai

ent, s  as in t e atient in o  ase.
A o ding to anot e  t eo , t e se o   in i ito s 

ed es o idati e st ess, i  la s an i o tant ole in 
aintaining a oni  in a ato  es onse, a o tosis 

and osis in dia eti  atients  ea t s le, leading to 
n a o a le ea t e odelling and att  a id eta olis  
odi ation, it  a e e en e o  eta d o t i  a id 

as a s st ate, i  is t e ost ene geti all  a o a le 
o o nd .

t is also o t  entioning t e sa et  o le o  e
agli ozin. en sed as a onot e a , it a ies a lo  
isk o  ogl ae ia. e to t e ain ogl ae ia
ind ing e e t eing asso iated ainl  it  os oti  

di esis, se o  t is d g e i es elati el  no al kidne  
n tion. o e e , one o  t e ost o on o li ations 

o  gl os ia is ogenital in e tion, it  o li ations o  
ina  t a t in e tions s  as elone itis o  ose sis 

o ing it  si ila  e en  in atients taking eit e  
e agli ozin o  a la e o. n t is ase, no ina  t a t 
in e tions e e o se ed o e  t e o se o  t eat ent, 

ile od  ass ed tion and i o ed gl ae i  o le 
e e o se ed, and t e edi ation itsel  as ell tole ated 
 t e atient. t is also o t  entioning a di e ent o

li ation t at is o a l  elated to li id o idation at a  
alte ations, s  as ketoa idosis it  elati el  no al 
gl ae i  le els. o e e , ando ised st dies a e s o n 
t at s  o li ations a e a e in atients not e i ing 
ins lin t e a  .

e anis s leading to ea t ail e e a e ations 
ostl  a e t ee a ses  in eased eload, in eased 

a te load, and de eased o a dio te ont a tile a ilit . 
A o ding to t e ent state o  kno ledge,  in i i
to s a e lti ta geted e e ts. e  de ease a te load 

Figure 1. eat ent algo it  o  a atient it  t e  dia etes and o ona  ea t disease ased on    lood ess e  A A  
a et lsali li  a id    sodi  gl ose o t ans o te  
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Streszczenie
z zn   iek   lat z i k  d s nk  le e  ko o  z to na oddział z o od  zaost zenia o a  ze le

kłe  nie dolno i se a z o ni on  ak  z to  le e  ko o .  t ak e os italiza i stoso ano standa do e 
le zenie nie dolno i se a, ale tak e od ko ano te a i  o  s łistnie ,  t  k z . a odsta ie 
o is  z adk  klini znego  a t k le zedsta iono akt aln  stan iedz  na te at ko z stnego ł  e agli o
z n  na kład se o o na z nio .

ło a kl zo e  nie dolno  k enia z o ni ona ak  z to a le e  ko o , e agli oz na
olia a diologi a  ,  
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Infective endocarditis in children  
— lasting problem and growing incidence
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Abstract
n e ti e endo a ditis  is e o ing a o e o on illness in ild en, es e iall  in atients it  ongenital ea t 
disease. e e e ains no onsens s as to t e o ti al diagnosis, t eat ent and o la is. ne o  t e ost al
lenging o le s in t is g o  o  atients is s ge , e a se o  t e o ten e t e el  s all di ensions and t e la k o  

o e  al e ost esis. n lig t o  t is g o ing o le , t e e is a need o  ette  kno ledge ega ding  i  t is insidio s 
disease is to to e o tl  identi ed and and e e ti el  t eated.

Ke  o ds  in e ti e endo a ditis, aediat i  a dia  s ge , al e e la e ent, ild en
Folia Cardiologica 2019; 14, 2: 213–219

Introduction

Over the last few decades, the epidemiology of infective 
endo a ditis  in t e aediat i  o lation as anged. 
n t e s o g l   o  ases o   in ild en 
e e elated to e ati  ea t disease , e eas 

no ada s ongenital ea t disease  is t e ost 
o on eason o  . o eo e , t e in eased e en
 o   is st ongl  onne ted it  t e in eased s i al 

ate a ong atients it  . e in iden e o   as 
een esti ated to e a o i atel  . .  ases e  
,  aediat i  ad issions  di e ent ent es , 

ile t e g e e o ted o  t e A is .  ases e  
,  ild en . e in easing e alen e o   in t e 

aediat i  o lation is asso iated it  gene al i ne 
de ien , in asi e de i es, and inno ati e s gi al o e
d es designed o  o le  anoti  , es e iall  t ose 
asso iated it  a ti ial ate ial i lantation, as ell as 

t e o le it  o  o e ensi e t eat ent in intensi e 
a e nits. e e t eless,  o  ases o   in ild en 

a e not asso iated it   o  an  e ident isk a to  . 
n s  ases,  s all  a e ts t e ao ti  o  it al al es 

and comes from Staphylococcus aureus a te ae ia .
Alt o g  t e in iden e o   in ild en is lo e  t an in 

ad lts, it is o e di lt to t eat. e la k o  lea  g ide
lines for the treatment of endocarditis in children makes 
it an even more complicated and problematic challenge.

Cardiac surgery  
and transcatheter procedures

a dia  s ge  and osto e ati e intensi e a e is an i
o tant inde endent isk a to  o  t e de elo ent o  . n 
a ti la , esid al de e ts and s gi al s nts ont i te 

to da age o  t e endo a di  and in lt ation  a te ia. 
ose ost s s e ti le to  a e anoti  ild en a te  
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t e  a e nde gone o e ti e, alliati e o  siologi al 
alliation s ge  o   .

Alt o g  al a s ossi le, t e isk o  endo a ditis in t e 
st ont  a te  a dia  s ge  is lo . e isk s all  ises 

as ti e goes .  an e a late o li ation o  a dia  
s ge  o  , t n o t natel  s  a late o en e 
is connected with rapid development and poor antibiotic 
es onse , .

Patients after transcatheter device implantation are 
also at risk of endocarditis, especially before the endothe
lialisation o  t e i lants. e esid al de e ts o ld e 
an additional isk a to  o   .

Pathogenesis

e inte a tion o  t o a to s is ne essa  o   to de elo  
 endot eli  da age and a te ae ia . lent 
o  i.e. al la  disease, stenosis o  eg gitation, esid al 

s nt, e ent stenosis  a ses e ani al st ess, i  
dest o s t e endot eli , ollo ed  t e de osition o  

latelets and in, and nall  t e eation o  non a te ial 
t o oti  endo a ditis .  is a e e t nid s o  

a te ial o  ngal olonisation. a te ae ia o  nge ia 
can appear in the blood from any infection site, and even 
as a es lt o  e e da  a ti ities s  as s ing teet  
o  e ing ood. e at ogens a te  nid s olonisation 
and lti li ation a se a t e  ad esion o  latelets 
and in. n oni  a dia  atients, t e endot eli  
s a e is e entl  da aged  at ete s o  a ing i es  
endo a ditis an also de elo  d e to di e t in e tion o  
implantable devices.

Diagnosis

n e ti e endo a ditis is a di lt diagnosti  o le , 
ostl  e a se o  its non s e i i  lini al s to s. 
lini al ndings di e  et een neonates, ild en and 

adoles ents. n ants it   s all  esent eeding di
lties, ta a dia, es i ato  diso de s, otension, 

and a a iet  o  ne ologi al signs s  as seiz es, 
e i a esis o  a noea. ing si al e a ination, 

a ne  o  anging ea t  an e ea d. o e e , 
in olde  ild en and adoles ents,  is asso iated it  

olonged lo g ade e e , atig e, eig t loss, eakness, 
arthralgias, myalgias and diaphoresis. In some cases, the 
s to s o   an de elo  a idl  it  a ig  e e  and 

og essi e ea t ail e. ese atients s all  e i e 
gent inte ention, and t e ost likel  aetiologi al a to s 

a e s all  Streptococcus pneumoniae or Staphylococcus 
aureus , .

e to its nons e i  lini al ndings, endo a ditis s o
ld e taken into onside ation in e e  ase o  olonged, 

nonresponding to antibiotics infection with fever, especially 
in children with congenital heart disease, and also in long 

te  ollo  a te  o e ti e s ge . t a a dia  n
dings s  as ete iae, ae o ages, ane a  lesions, 

ot s s ots o  sle  nodes, a e n o on in ild en. e 
emboli of vessels in the abdominal viscera, in the heart, or 
in t e ain, alt o g  a e, an e li e t eatening.

n lini al a ti e, a diagnosis o   de ends on 
proving a relationship between the signs of infection and 
e o a diog a i  anges on t e endo a di . ot  t e 

o ean o iet  o  a diolog   and t e A e i an 
ea t Asso iation A A  e o end sing t e ke ite ia 

o  diagnosing  in ad lts .
odi ations o  t e ke ite ia o  ild en a e een 

sed in se e al st dies, t e a se o  t e s all n e  o  
atients, t e e e ain do ts a o t t ei  ni e sal a li
a ilit  , . e ke ite ia a e ased on lini al, 
i o iologi al and e o a diog a i  ndings a le . 
e o iginal ke ite ia a e onl   sensiti it  in e i

de iologi  st dies and less t an  .  in lini al 
a ti e . o i o e t e a a  o  diagnosis in 

ad lts, it is e o ended to onside  ne  i aging te ni
es s  as lti sli e o te  to og a   and 

single oton e ission o ted to og a o ted 
to og a   , . ese te ni es a e 
t s a  no a li ations o  e ti ation in t e aediat i  

o lation.
e gold standa d o   diagnosis is i o iologi al 

and istologi al e a ination o  s gi all  e ised tiss e 
s e i ens s  as al es, a da aged endo a di , o  
vegetations.

Imaging

e ost i o tant i aging te ni es in  a e t anst o
a i   and t ansoeso ageal  e o a diog a . 

o a diog a i  e a ination s o ld e e o ed in 
e e  atient it  a s s i ion o   . t as an i o tant 
ole in diagnosis, e al ation o  t eat ent, and onito ing o  
e en e. n ild en,  is s all  s ient to is alise 

anges in t e endo a di  and d s n tion o  t e al es. 
 o ld e el l in t e e al ation o  a a al la  leaka

ge, le t ent i le o t o  t a t o li ation, oot a s esses, 
o  endo a ditis o e  a ost eti  al e ig e . ose 

atients it  est de o ations a te  s ge , t a a o  
ongenital lesions, an also e ette  assessed it  .

Microbiology

denti ing t e at ogen es onsi le o   is e  i o
tant, so it is ial to take lood sa les o  i o iolo
gi al e a ination as i kl  as ossi le in e e  atient 
s s e ted o  , es e iall  e e t e e is e e  o  an 

ne lained o igin , a ne  ea t , a ongenital 
dia ag ati  e nia , o  a e io s isto  o  endo
a ditis. e o ess in ol es taking t ee lood lt es 
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Table 1. odi ed ke ite ia o  diagnosis o  in e ti e endo a ditis in ild en ased on 

Major criteria

1. ositi e lood lt e o  

a  t i al i oo ganis  onsistent it   o    lood lt es
• Viridans streptococci, Streptococcus bovis, or HACEK group; or

 o nit a i ed Staphylococcus aureus o  ente o o i, in t e a sen e o  a i a  o s  o

 i oo ganis s onsistent it   o  e sistentl  ositi e lood lt es, de ned as
   ositi e lt es o  lood sa les d a n    a a t  o
 all o  t ee o  a a o it  o    lood lt es, i es e ti e o  t e ti ing

  ositi e lood lt e o  Coxiella burnetii o  anti ase  i noglo lin  anti od  tit e  

. iden e o  endo a dial in ol e ent

a  e o a diog a  ositi e o    e o ended in ost eti  al es, ated at least ossi le   lini al ite ia,  
  o  o li ated   as t e st test in ot e  atients  o  , de ned as

 os illating int a a dia  ass on al e o  s o ting st t es, in t e at  o  eg gitant ets, o  on i lanted ate ial in t e 
a sen e o  an alte nati e anato i  e lanation  o

 abscess; or
 new partial dehiscence of prosthetic valve

 ne  al la  eg gitation o sening o  anging o  e e isting  not s ient

Minor criteria

. edis osition  edis osing ea t ondition o   d g se

. e e  te e at e  .

. as la  eno ena  a o  a te ial e oli, se ti  l ona  in a ts, oti  ane s , int a anial ae o age, on n ti al 
ae o ages, and ane a  lesions

. nologi  eno ena  glo e lone itis, sle  nodes, ot s s ots, and e atoid a to

. i o iologi al e iden e  ositi e lood lt e t does not eet a a o  ite ion as noted a o e o  se ologi al e iden e o  a ti
e in e tion it  o ganis  onsistent it  

Figure 1. ansoeso ageal e o a diog a   in a  ea old o  it  in e ti e endo a ditis a sed  Cardiobacterium hominis. 
e iann la  a s ess a o  and egetations atta ed to lea ets o  ao ti  al e

A B
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 se a ate eno s n t es on t e st da  o  e e  i  
t e e is no g o t  a te  t o da s o  in ation, anot e  

 lood sa les s o ld e taken.
e a se o  t e elati el  lo e  ol e o  i lating 

blood in children, the blood samples have to be smaller. 
n in ants and o nge  ild en t e  s o ld e li ited to 

 , and   in olde  ild en. a te ae ia is 
s all  onstant in , so t e e is no need to ait o  
e ia. solated g o t  in one sa le s o ld e taken into 
onside ation it  g eat a e, d e to t e ig  ossi ilit  

o  onta ination .
ost ases o   a e a sed  t e ig t ee  at o

gens  i idans g o  st e to o i , like Streptococcus 
sanquis, Streptococcus mitis g o , Streptococcus mu-
tans , sta lo o i Staphylococcus aureus, oag lase
negati e sta lo o i , ae ol ti  st e to o i and 

Enterococcus s e ies less o on in ild en . ess 
common aetiological pathogens are microorganisms from 
t e A K Haemophilus species, Aggregatibacter species, 
Cardiobacterium hominis, Eikenella corrodens and Kingella 
s e ies  g o .

 astidio s o ganis s o  n s al at ogens a e 
s s e ted, t e i o iologi al la o ato  s o ld e o
e a ned so t at it an se longe  in ation and o e 

s e i  tests. o  t e age o   ont s on a ds, t e 
most common endocarditis pathogen in children with 

 is . o e e , a te  a dia  s ge  S. aureus and 
oag lase negati e sta lo o i a e o e o on , .

Culture-negative endocarditis

 to  o  atients it  diagnosed endo a ditis 
a e negati e lood lt es . e eason e ind 

a lt e negati e endo a ditis diagnosis is anti
ioti  t e a  int od tion e o e t e olle tion o  lood 

sa les, o  t e need to ake a i  e o ts to sea  
o  o ganis s, i  e i e o e de anding onditions. 
e a se o  t e nons e i i , slo l  de elo ing signs, 

t e a o it  o  atients a e t eated it  anti ioti s  
a aediat i ian o  a gene al a titione  io  to  eing 
s s e ted.

astidio s i oo ganis s, so e a te ia and ngi, 
e i e o e s e i  edia and longe  in ation ti es. 

e t o  e tended in ation, in so e ases it is o t  
e o ing se ologi al tests o  sing ole la  te ni es 

s  as ol e ase ain ea tion  to dete t A A 
o  t e i oo ganis s .

e tests o e  s gi all  e ised tiss e an el  to de
te ine t e aetiologi al a to  e ind , t t e  s o ld 

e inte eted a tio sl , e a se  o  es lts a e 
alse ositi e. gi al ate ials e ain ositi e o  ont s 

a te  anti ioti  t e a  as eg n, t n o t natel  an 
dete t i oo ganis s o  e io s e isodes o  endo a
ditis  to  ea s e o e s ge  , .

Treatment

e t eat ent o   onsists o  t o o le enta  a ts  
anti ioti  t e a  and s ge . e i ediate i le enta
tion o  a o iate anti ioti  t e a  is e t e el  i o tant 
o  a s ess l o t o e. Anti ioti  t e a  de ends on 
a ing a diagnosed o  s s e ted aetiologi al a to . e e 

a e di e ent anti ioti  st ategies and d ations o  t e a , 
i  s all  lasts a ini  o   eeks. e e a e 

also t e a e ti  st ategies o  , i  s o ld e e
e al ated as soon as a o e e ise diagnosis is ade, 

i.e. after histological tests. Preoperative antibiotics therapy 
s o ld e taken into a o nt o  t e total d ation o  t e
a , nless t e e is a need to ange anti ioti s ased on 
lood lt es. Alt o g  t e e as een an i o e ent 

in  t eat ent, t e o talit  ate is still  , and 
is ig e  in atients it  e io s ea t disease.

Surgical treatment

e t o a o  goals o  s gi al t eat ent o   a e to e i
se t e in e ted tiss es, and to esto e t e o e t a dia  

n tion.
e egetations an a se al la  d s n tion, e ian

n la  og ession o  in e tion, sin s o  alsal a t e, 
o a dial d s n tion, o st tion o  ond its and s nts, 

e i a dial e sion, o ona  e olisation o  d s n tion 
o  a ti ial al es. ge  is s all  gentl  e i ed, 
es e iall  in li e t eatening onditions . e ost 
i o tant indi ations o  s ge  a e t e og ession o  

ea t ail e, n ont olled in e tion, and e oli e ention.
a dia  s ge  o   in ild en is an eno o s 

challenge which grows more demanding the smaller the 
atient is. e st s gi al allenge elates to t e size 

o  t e atient. en a ai l  s all egetation on t e al e 
o  a e iann la  a s ess an lead to ese tion o  la ge 
a dia  st t es o  ole s s o  in e ted al e. e 

se ond asi  o le  o  aediat i   is t e la k o  o
e  al e ost esis and ate ials to e onst t a dia  
o olog . e e is no aediat i  size o  a ti ial al e, 

eit e  e ani al o  iologi al. n addition, it s o ld e 
remembered that no prosthetic valve has growth potential 
and a small prosthesis will have to be changed as the child 
g o s. o e e , t e e a e een o ising initial e o ts 
on t e se o  a iologi al al e la ed on a stent elod ® 
valve; ig e  t at o ld e e taneo sl  idened it  

alloons in t e t e .
t is ital to lea  all ent and s s e ted e t a a dia  

sites o  in e tion e o e a dia  s ge .

Prevention

ot  t e A A and t e  li it t e se o  anti ioti  o
la is to atients it  t e ig est isk o   and atients 
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it  t e ig est isk o  o talit  o  o idit  o  . is 
is a onse en e o  t e data t at s o s t at  to  o  

 o ld e asso iated it  in asi e o ed es. ansient 

a te ae ia a ea s d ing e e da  a ti ities s  as 
s ing teet  o  e ing ood. e o al o a in ild en 

and ad lts di e s, and anges it  age. onet eless, 
dental giene and a e l t eat ent o  an  o al in e tion 
s o ld e nde taken .

e ot e  iss e is o  a atient it  , a ti la l  
cyanotic heart disease. The presence of implanted foreign 

ost eti  ate ials s  as at es, s nts o  ond its, 
increases the risk of endocarditis, even many years after 
a dia  s ge . e A A e o ends anti ioti  o la
is e o e ig isk dental o ed es o  all atients it  
n e ai ed anoti  , as ell as t ose indi id als o 
nde ent t e e ai  o  a  it  ost eti  ate ials, o  
it  diagnosed esid al de e ts, and a te  e taneo s 

de i e i lantation o  a e iod o  si  ont s . a ti la  
attention s o ld e aid to o al giene in ild en it  

anosis, o a e s e i  e iodontal on e ns .

Conclusions

. e g o ing n e  o  ild en and adoles ents it  
o e ted  is t e a se o  t e g o ing isk o  . e
e o e t is a ti la  g o  o  atients s o ld e t eated 

by highly specialised teams familiar with congenital heart 
s ge . . e e is a need o  ette  kno ledge a o t  in 
children among general practitioners and paediatricians, as 

ell as dentists, to o ide a o e  o la is and s o
ten t e ti e to diagnosis, int od e e e ti e t eat ent, 
and i o e o t o es. . e g o ing n e  o  ild en 
s e ing o   s o ld en o age og ess in t e eld 
o  ost eti  i lanta le ate ials t at o ld ini ise 
t e isk o  , ile onside ing t e otential to e and 
ollo ing ild en s g o t .
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Figure 2A, B. Melody valve® in it al osition in a  ea old gi l  
 ont s a te  i lantation e a se o  a te it al ins ien  

in t e o se o  in e ti e endo a ditis. e e is ossi ilit  to e
taneo s iden t e dia ete  o  t e al e ali ated o a en in 

inte at ial se t

Streszczenie
a o o alno  na in ek ne za alenie sie dzia  z asta  o la i dzie i e , z łasz za  a ent  z odzon  
ad  se a. ła i e ost o anie, diagnost ka, le zenie o az ła i a o lakt ka ozosta  zed iote  iel  

d sk s i. e zenie i gi zne   dzie i stano i sz zeg lne z anie, gł nie z o od  ał  oz ia  a enta, 
konie zno i za o ania oten ał  do z ost  i ak  od o iedni  otez zasta ko .  o li z  na asta ego 

o le  nale  z i ksza  iado o  i o ago a  iedz  o , e  ze nie oz ozna a  i sk te znie le z  t  
odst n  o o  na ze nie sz  eta a .
ło a kl zo e  in ek ne za alenie sie dzia, ka dio i gia dzie i a, zasta ki, dzie i
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ne e ti e a dio e te de illato  t e a   
d e to an in ease in de illation t es old

iesk te zne te a ie ka dio e te a de lato a  
s o odo ane z oste  og  de la i

o asz a lik, Agnieszka o d ła o d ńska iD, zego z o d ński
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Abstract
e esent t e ase e o t o  a  ea old an it  ost o a ditis a dio o at  and a dio e te de illato  

 i lantation in se onda  e ention. e s i ed an e isode o  i lato  a est d e to ent i la  illation  
ol o i  ent i la  ta a dia. All ig  ene g  t e a  deli e ed   as ns ess l. e eason o  t e 

ail e o  t e t e a  as an in ease in t e de illation t es old. e i lantation o  an additional s taneo s 
lead lo e ed t e de illation t es old.

Ke  o ds  ig  de illation t es old, ns ess l  de illation, s taneo s de illation lead
Folia Cardiologica 2019; 14, 2: 220–222

Introduction

e i lantation o  a dio e te de illato   s ste s 
decreases the total mortality of sudden cardiac death sur-
i o s d e to ent i la  ta a dia ent i la  illation 

(VT/VF). In the modern era, with a diversity of lead types, 
in l ding do le oil leads, i asi  s o ks and ig  
ene g  de i es, t e lini al o le  o  a ig  o  in easing 
de illation t es old is a ginal, t it still e ists and 
can have fatal consequences [1, 2].

Case report

A 28 year-old man with postmyocarditis cardiomyopathy and 
do le i lato  a est it  se onda  e ention  i -
plantation at the age of 19 was admitted to our Department 
a te  a dia  a est and s ess l eani ation. e e-
sented it  i lato  a est d e to ent i la  illation 
in the vicinity of our hospital. Sinus rhythm restoration was 
a ie ed  an e te nal i asi  de illato  s o k o   .

Ad ission asi  lood test es lts esented no sig-
nificant deviations, normal electrolytes, high-sensitivity 
troponin T(hsTnT) 26 ng/L (N < 14), pro-B-type natriu-
retic peptide (proBNP) 26 ng/L (N < 84). Electrocardio-
g a   e ealed a sin s t   , no o-
gram, no R-wave progression in V1–V4 leads, negative 

a e in ,  leads, ese ling t e o e  s. 
e t ent i la  e e tion a tion  as , 

septal and medial anterior segments hypokinesis and 
left ventricular end-diastolic diameter (LVEDD) — 58 mm 
with left ventricular end-systolic diameter (LVESD) — 
42 mm was seen in echocardiography. ICD records 
e ealed a ent i la  i illation  e isode and si  
ns ess l de i illations it  a a i al   o  

energy (Figure 1). The total circulatory arrest time was 
almost 10 minutes.

o o e  e isodes it  an ns ess l st de -
illation at  , esto ed  a se ond s o k o    ad 

een e o ded t o and a al  and t ee and a al  ea s 
earlier (Figure 2).
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o o ed al easons t at o ld a e een eld 
es onsi le o  t e ns ess l de illation, s  as 

signi ant d sele t ol te ia, e t e e i lato  ins -
ciency, etc. e e o nd. An e e ti e   s o k d ing t e 
i lantation o ed e de illation test, and onse ti e 
e a io s   s o ks d ing ollo  e e e o ded. 

e e o e, an in ease o  de illation t es old as diag
nosed. e atient as ali ed to s taneo s lead 
implantation. The additional lead was connected to the 
SVC port (Figure 3).

e de illation test settled a ositi e   s o k. 
A t e  t ee ea  o se ation e ealed a t e  o  

e isodes o  ent i la  a t ia lassi ed to  zone 
(cycle length of arrhythmia 170, 190, 195, 260 ms) effec-
ti el  a t ed it   . e atient is still ali e.

Discussion

e illation e a  is e o ted to e lo e  in e e da  li e 
o a ed to its e a  d ing i lantation. e isk o  in-

effective ICD shocks is higher in patients with hypertro phic 
cardiomyopathy and catecholaminergic cardiomyopathy, 
and when they are applied for polymorphic ventricular ta-

a dia o  idi e tional ent i la  ta a dia, t not 

Figure 1. i  ns ess l s o ks it   

Figure 2. ns ess l st   de illation  t e se ond   s o k inte ts a t ia
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Figure 3. est a  it  s taneo s lead i lanted

o  ent i la  illation, in t e sa e atient . e e 
a e no st dies de oted to de illation t es old anges 
due to disease progression and automatic system ageing 
d ing t e  ollo . e e a e onl  een a e  ase 
e o ts des i ing atients o a e s i ed en all 

high-energy therapies have proved unsuccessful. In some of 
t e , t e s ste  as odi ed, o e e  none o  t e  a e 

esented o e o  t e atient s isto  o  t e e ien  o  
the adapted method [4–7].

n o  o inion, ine e ti e s o ks it    o  ene g  
e e t e a se o  t e de illation t es old in ease. e 

question remains, should we routinely modify the system 
in ase o  a single ns ess l s o k it  s a i al 
energy (i.e. o e t an   elo  t e a i al a aila le 
device energy) to avoid the grim scenario of unsuccessful 
t e a ies in t e t e  o t e est o  o  kno ledge, t is 
is t e st e o ted ase o  s taneo s lead i lantation 
o  a s i o  o  si  ns ess l  ig  ene g  t e a ies 

d e to a de illation t es old in ease.

Streszczenie
zedsta iono z adek ka dio io atii oza alne  i sz ze ienia i lanto alnego ka dio e te a de lato a  
 a a  e en i t ne   letniego a enta, kt  ze ł e izod zat z ania k enia  ze ieg  igotania 

ko oli o znego z stosk z  ko o o ego. sz stkie zastoso ane te a ie sokoene get zne z  ł  
niesk te zne. a z z n  niesk te zno i te a ii znano z i kszenie og  de la i. g de la i o ni ono, 
i lant  elekt od  odsk n .

ło a kl zo e  soki g de la i, niesk te zna te a ia , elekt oda odsk na
Folia Cardiologica 2019; 14, 2: 220–222
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