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Povijest

Transseptalna punkcija TSP je razvijena tijekom 50-ih godi-
na XX. stoljeÊa primarno radi kateterizacije lijevog atrija i
procjene valvularnih bolesti srca1. Razvili su je Ross, Mor-
row i Braunwald1. Daljnji napredak transseptalne punkcije i
uËinio je Brockenbrough razvojem igle i katetera2 te Mullins3

daljnjim razvojem dilatatora i uvodnice. Sam sustav za TSP
se nije previπe mijenjao do danas te, iako postoje razliËiti pro-
izvoaËi kao i veliËine sustava, sam sustav i tehnika TSP
ostaju gotovo isti kao u originalnim opisima. Danas se veli-
ka veÊina TSP izvodi u elektrofiziologiji radi ablacije lijevo-
stranih aritmija4. Indikacije i kontraindikacije za TSP danas
su prikazane u Tablici 1. 

Anatomija

Transseptalnom punkcijom cilj je pristupiti lijevom atriju kroz
najtanji dio interatrijskog septuma, a to je fossa ovalis. Fos-
sa ovalis omeena je anteriorno trikuspidnom valvulom,
anterosuperiorno korijenom aorte, posteriorno straænjim
stjenkama desnog i lijevog atrija te dublikaturom perikarda
dok se inferiorno nalazi bazalni dio desnog atrija i donja πup-
lja vena, a superiorno limbus fossae ovalis. Fossa ovalis za-
uzima oko 25% povrπine interatrijskog septuma i veliËine je
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History

TSP was developed in the 1950s for left atrial catheteriza-
tion, and evaluation of valvular heart disease1. It was develo-
ped by Ross, Morrow and Braunwald1. Further improve-
ments were made by Brockenbrough with the development
of a special needle and catheter2 and Mullins3 contributing
with a designated dilatator and sheath. Although there are
many products by different manufacturers available today,
the system and the technique remain essentially the same.
Nowadays, TSP is mainly being used by electrophysiolo-
gists for left atrial ablation procedures and access to the left
ventricle4. Indications and contraindications for TSP today
are shown in Table 1. 

Anatomy 

The goal of transseptal puncture is to access the left atrium
through the thinnest part of the interatrial septum, the fossa
ovalis. Fossa ovalis is limited by the tricuspid valve anterior-
ly, the aortic root antero-superiorly, right and left atrial free
wall with pericardial duplicature posteriorly, while inferior bor-
der is thr lower right atrium and inferior vena cava and supe-
rior border is limbus fossae ovalis and above it superior ve-
na cava. The fossa takes up 25% of the septal area and has
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10-25 mm (prosjeËno 16 mm)5. Kod TSP najvaænije je izbje-
Êi punkciju korijena aorte anteriorno te slobodne stjenke de-
snog ili lijevog atrija posteriorno. Transezofagusnim (TEE) i
intrakardijalnim ultrazvukom (ICE) je moguÊe direktno pri-
kazati navedene strukture. Obzirom da koriπtenje ultrazvu-
ka poveÊava kompleksnost i cijenu procedure, kao i da nije
uvijek dostupan razvijeno je nekoliko metoda za indirektno
oznaËavanje fossae ovalis koriπtenjem fluoroskopije. 
Jedna od metoda je direktno oznaËavanje korijena aorte —
postavljanjem duge æice ili pigtail katetera transfemoralnim
pristupom direktno u korijen aorte. Ova metoda, meutim,
zahtijeva punkciju arterije i poveÊava rizik krvarenja. Druga
metoda je pozicioniranje dijagnostiËkog elektrofizioloπkog
katetera u podruËje Hisovog snopa koji se nalazi u nepo-
srednoj blizini desnog koronarnog kuspisa aorte. Ipak, naj-
ËeπÊe koriπtena metoda je jednostavno postavljanje katete-
ra u koronarni sinus (CS). CS prolazi straænjom stranom
atriventrikularne brazde i oznaËava razinu mitralnog anulu-
sa koji je anteriorna granica interatrijskog septuma. Iako ova
metoda ne oznaËava direktno poloæaj korijena aorte, ona
omoguÊava anatomsku orijentaciju i smjer TSP pogotovo u
kombinaciji s kateterom na His poziciji (Slika 1).

Opis postupka

TSP se izvodi koriπtenjem posebno dizajniranih i preformira-
nih igala, uvodnica i dilatatora. Iako postoje razliËiti oblici i
veliËine i dalje su najËeπÊe u upotrebi tzv. Brockenbrougho-
va igla i Mullins uvodnice (Slika 2). Procedura poËinje kanu-
lacijom femoralne vene Seldingerovom tehnikom. Postavlja
se najcesce jedna kratka uvodnica putem koje se postavi
kateter u koronarni sinus, a sluæi i za i.v. primjenu lijekova ili
nadoknadu volumena. Dvije duge uvodnice zajedno s  dva
dilatatora postavljaju se u gornju πuplju venu (SVC) preko
duge æice (J æica 0,032). Nakon toga, æica se izvuËe, sustav

a diameter of 10-25mm (average 16mm)5. It is of utmost im-
portance to avoid aortic root puncture anterosuperiorly and
right and left atrial free wall puncture posteriorly. All critical
structures can be visualized during the procedure by using
transesophageal (TOE) or intracardiac echocardiography
(ICE). Since the use of these modalities adds cost and com-
plexity to the procedure and they may not always be avail-
able, several methods have been developed to delineate the
boundaries of the fossa ovalis using fluoroscopy. 
One of the methods includes directly marking the aortic root
by positioning a long J-tip guidewire or pigtail catheter in the
aortic root. However, this technique requires arterial access
and increases bleeding complications. Another method is to
position a diagnostic EP- catheter in the His-bundle position,
which is in close proximity to the right coronary cusp. The
most frequently used method is to simply position an
EPcatheter in the coronary sinus (CS). The CS runs along
the posterior aspect of the atrioventricular groove and delin-
eates the level of the annulus of the atrioventricular valves,
the anterior boundary of the interatrial septum. While this
does not directly visualize the aortic root, it allows for prop-
er anatomical orientation and direction of TSP, particularly in
conjunction with catheter in his-position (Figure 1).

Technique description

TSP is performed by using specially designed and prefor-
med needles, sheaths and dilatators. Although there are
many forms, designs and sizes in use, still the most fre-
quently used are Brockenbrough needle and Mullins
sheaths (Figure 2). The procedure typically starts with ac-
cess to the femoral vein using a Seldinger technique. One
short sheath is placed for a coronary sinus catheter and as
a vascular access for drug and fluid administration. Two
long sheaths together with dilators are placed in the SVC

Indications for transseptal approach

Eletrophysiology
Pulmonary vein isolation
Left atrial tachycardia/flutter ablation
Left accessory pathway ablation
Ventricular tachycardia (antegrade app)
Slow pathway/AV node ablation (rare)

Left atrial appendage occluder
Valvular interventions

Mitral balloon valvuloplasty
Mitraclip 

Hemodynamic assessment
Invasive evaluation of LA pressure
(Pts with mitral or aortic v prosthesis)

Hemodynamic support
TandemHeart (percutaneous VAD)

Contraindications for transseptal approach

Left atrial thrombus
Left atrial tumor
Uncooperative patient
Severe bleeding diathesis

Table 1. Indications and
contraindications for
transseptal puncture.
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aspirira te se postavlja igla za punkciju do samog vrha dila-
tatora. 
Daljnja orijentacija i procedura ovise o tehnici kojom se ope-
rater koristi. Ovdje Êemo opisati TSP uz koriπtenje fluoro-
skopije te kontrastnog sredstva i mjerenja tlaka putem igle
za punkciju. KoristeÊi LAO 45 projekciju cijeli sustav (igla, di-
latator, uvodnica) se polako povlaËe iz gornje πuplje vene
prema desnom atriju. Vaæna je orijentacija cijelog sustava i
u veÊini sluËajeva se orijentacija igle i dilatatora dræi tako da
je boËni izlaz dilatatora usmjeren prema 4-5 sati (vrh igle i
uvodnice moraju biti usmjereni u istom pravcu). Kod povla-
Ëenja sustava radioloπki se mogu uoËiti dva ‘’preskoka’’ vrha
dilatatora. Prvi je kod prelaska iz gornje πuplje vene u desni
atrij, a drugi kod prelaska s muskularnog dijela septuma
preko limbusa fossae ovalis u fossu ovalis. Vrh dilatatora sa-
da u LAO projekciji mora biti iznad katetera u koronarnom
sinusu, a u RAO projekciji mora biti posteriornije i paralelno
s kateterom u distalnom koronarnom sinusu (Slika 1). Smjer
transseptalne uvodnice i dilatatora ne bi smio prelaziti ante-
riornije od katetera u koronarnom sinusu jer se poveÊava
moguÊnost preanteriorne punkcije (punkcija korijena aorte). 

over a long 0.032 inch J tip wire. The wire is then removed,
blood aspirated and the transseptal needle is positioned just
at the tip of the system. It is important to forward the needle
in the sheath with a stylet in place in order to avoid inadver-
tent avulsion of the lining of the dilator by the sharp needle tip.
Further orientation and procedure depends on the technique
used. We will describe TSP with the use of fluoroscopy with
contrast injection and pressure measurement from the tip of
the needle. In the LAO 45 projection, the whole system (nee-
dle, dilator and sheath) is slowly pulled back from the SVC to
the RA. Orientation of the system is important, and it is held
so the dilatator handle points to the 4-5 o’clock (needle and
sheath should be pointing in the same direction). While pul-
ling the system down, two ‘’jumps’’ can be seen on the fluo-
roscopy image. The first jump occurs, when the system en-
ters the RA from the SVC, and the other when system jumps
from muscular part of the septum, over the limbus fossae
ovalis into the fossa. At this point the tip of the dilator should
be above the CS catheter in the LAO projection and behind
and parallel to it in the RAO projection (Figure 1). The direc-
tion of the system (projected from the tip) should not cross

Figure 1. Right anterior oblique and left anterior oblique projections. In the right anterior oblique projection, coronary sinus
catheter is pointing away from the operator and is marking the position of atrioventricular groove. The assembly for transsep-
tal puncture is at the fossa ovalis, in the right anterior oblique, it is parallel to coronary sinus catheter and approximately half
way between the coronary sinus catheter and posterior wall. In the left anterior oblique, it is above the level of the coronary
sinus ostium. 

Figure 2. Tip of transseptal
dilator, sheath and the trans-
septal needle. 
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Kada smo zadovoljni s pozicijom sustava, potrebno je pola-
ko pozicionirati iglu prema naprijed. U isto vrijeme primje-
njuje se kontrast kroz transseptalnu iglu kojim se nakon
prelaska u lijevi atrij ispunjava πupljina lijevog atrija. Nakon
prelaska, dodatno se poloæaj igle potvruje mjerenjem tlaka
u lijevom atriju. 
U sluËaju oteæane punkcije ‘’staining’’ odnosno opacificiran-
je septuma kontrastom je korisna metoda. Kako je vidljivo
na Slici 3, kontrast se primijenjuje jos prije prelaska septu-
ma te se jasno moæe vidjeti ‘’tenting’’ interatrijskog septuma
prema lijevom atriju tijekom prelaska igle.

the line of CS catheter as it increases the risk of an anterior
puncture (aortic root puncture). 
When the operator is satisfied with catheter position, the
needle is advanced. At the same time, the contrast is ap-
plied through the needle which opacifies the left atrium. Ad-
ditionally, the position is verified by removing the syringe and
performing a pressure measurement from the needle tip.
In case of a difficult puncture or a rigid interatrial septum,
staining of the septum may prove very helpful. As depicted
in Figure 3, the operator can then observe a “tenting” of the
stained septum into the left atrial cavity when advancing the
needle. 

Figure 3. Right anterior oblique and left anterior oblique projections. Catheter positions are same as described in Figure 1.
While advancing the needle and applying pressure at the fossa ovalis with the system, the contrast is applied. ‘’Tenting’’ can
be best seen in left anterior oblique and ‘’staining’’ of the fossa ovalis just at the tip of the needle indicating the correct spot for
the transseptal puncture.

U sluËaju neadekvatne pozicije sustava za TSP ili nesigur-
nosti kao i u sluËaju da nakon izvlaËenja igle kontrast opaci-
ficira neku drugu strukturu potrebno je iglu povuÊi te cijeli
sustav ponovo repozicionirati. Dok god je uËinjena punkcija
neke strukture (Slika 4) osim fosse ovalis samo iglom rizik
komplikacije je minimalan. Prolaskom dilatatora i uvodnice
(8,5 Fr) u aortu ili slobodnu stijenku atrija komplikacije po-
staju potencijalno fatalne. U sluËaju pojave kontrasta u ko-
rijenu aorte ili u/iza straænje stjenke atrija savjetujemo rano
intraporceduralno uËiniti ehokardiografiju radi iskljuËivanja
ozbiljnih komplikacija. 

In case of uncertainty or inadequate position of the system
for TSP as well as in case of staining of other structures
apart from the fossa ovalis after needle advancement, the
needle and the system should be withdrawn and the whole
system repositioned again. As long as other structures have
only been punctured with the needle, (Figure 4) the latter
can be withdrawn and the risk of complications is minimal.
In case of dilator and sheath advancement (8.5 Fr) into the
aorta or through the atrial free wall, the complications be-
ome potentially fatal. In case of staining of the aortic root or
atrial free wall/pericardium we advise early use of echocar-
diography to exclude serious complications. 

Figure 4. Staining of the infero-posterior part of the interatrial septum before the current transseptal puncture. The contrast is
seen in the septum and the current transseptal puncture is above and anterior to the staining. Staining was done only with the
needle and the patient had no complications after the procedure (echo control). 
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Nakon uspjeπnog prolaska igle kroz septum, igla i dilatator
se dodatno pomiËu prema naprijed dok operater nije siguran
da je vrh dilatatora proπao septum. Zatim se igla izvlaËi, as-
pirira oksigenirana, arterijska krv (mjerenje saturacije tako-
er potvruje poziciju u LA) te se duga J æica postavlja u
gornju ili donju pluÊnu venu (Slika 5). Cijeli sustav se zatim
postavlja u lijevi atrij preko æice Ëime se smanjuje rizik punk-
cije slobodne stjenke LA ili aurikule tijekom prelaska u LA. 

Nakon uspjeπne TSP, igla i dilatator se povlaËe, uvodnica se
aspirira te se spaja na kontinuirano propiranje heparinizira-
nom fizioloπkom otopinom. Ovime je TSP zavrπena te daljn-
ji postupak ovisi o proceduri koja se izvodi. Za lijevostrane

After the needle has crossed the septum, the whole system
is slightly advanced, ensuring positioning of the dilator tip in
the left atrial cavity and then removed. After aspiration of
oxygenated blood (at this point O2 saturation can be measu-
red to prove the correct position), the J tip wire should be po-
sitioned in the left superior or left inferior pulmonary vein
(Figure 5). The whole system is then advanced across the
septum over the wire. The wire positioned in a pulmonary vein
minimizes the risk of an inadvertent injury to the left atrial
wall or appendage when forcing the sheath into the left atrium.
After successful TSP, the needle and the dilator are remo-
ved. The sheath is aspirated and continuously flushed with
heparinized saline. At this point the further management is
dependent on the procedure being performed. A second

Figure 5. Left anterior oblique view. After
successful first transseptal puncture,
guide wire can be seen in left superior
pulmonary vein (beyond the left heart bor-
der). Second sheath, dilator and needle
are at the fossa level before second
transseptal puncture. 

ablacije najËeπÊe je potrebno uËiniti joπ jednu TSP koristeÊi
prvu kao marker. Kod oteæanih TSP, postavljanje druge
uvodnice se moæe pokuπati prolaskom æice ili elektrofizio-
loπkog katetera uz prethodnu TSP. 

Neki laboratoriji za TSP koriste i druge moguÊnosti kao kori-
πtenje TEE6, ICE7 ili angiografije desnog atrija8. Koriπtenjem
ultrazvuka moguÊe je potencijalno smanjiti komplikacije ali
ICE znaËajno poveÊava cijenu procedure, a TEE poveÊava
nelagodu kod bolesnika. Angiografija desnog atrija moæe biti
od koristi kod bolesnika s anatomskim varijacijama ili rotaci-
jom srca. Kod oteæanih TSP danas se koriste i posebno di-
zajnirane ‘’oπtre’’ æice kroz lumen igle9 ili se primjenjuje ra-
diofrekventa energija putem vrha igle10. Nedavno su opisane
i metode transseptalne punkcije bez koriπtenja fluoroskopije
uz pomoÊ ultrazvuka i navigacijskih sustava11. 

Priprema bolesnika i postupak nakon 
intervencije

Kao i za svaki drugi invazivni postupak, priprema bolesnika
je iznimno vaæna da bi se smanjio rizik komplikacija. Prije
TSP kod bolesnika s AF kod svakog bolesnika potrebno je
uËiniti TEE, primarno radi iskljuËenja postojanja tromba u LA
i aurikuli. Takoer, anatomija interatrijskog septuma, posto-
janje otvorenog foramena ovale  (PFO), atrijskog septalnog
defekta ili hipertrofije septuma te ostalih anatomskih odnosa
mogu uvelike pomoÊi operatoru. TEE je potrebno uËiniti i
kod ostalih bolesnika koji veÊi rizik za razvoj tromba u LA. Ti-
jekom postupka, mi koristimo TEE samo rijetko, kod bolesni-

transseptal puncture is to be performed for left atrial ablation
procedures, typically, using the first as a “roadmap”. In cases
of a very difficult TSP, left atrial access of two long sheaths
can be achieved by trying to pass the first puncture site
along the guidewire with a second guidewire or a steerable
EP catheter. 
Some labs use additional methods for TSP like the use of
transesophageal6 and intracardiac7 echocardiography or right
atrial angiography8. While the use of echocardiography po-
tentially reduces the risk of complications, ICE significantly
increases the costs of the procedure, while TOE increases
the patient’s discomfort. Angiography of the right atrium can
be used in patients with unusual anatomy. Specially designed
‘’sharp’’ J tip wires can be used9 or radiofrequency energy over
the tip of the needle can be applied10 in difficult TSP. Recent-
ly, fluoroscopy free transseptal punctures have been de-
scribed by using echocardiography and 3D navigation sys-
tems11. 

Patient preparation and postprocedure 
treatment

As in any other invasive procedure, a thorough preparation
is important to minimize the risk for complications. Before
performing TSP in patients with AF, transesophageal echo-
cardiography should be performed to exclude a left atrial
thrombus. During the TOE, anatomy of the interatrial sep-
tum, presence of PFO, ASD or septal hypertrophy can be
defined and assist the operator in the procedure. TOE should
also be performed in other patients who are at risk for the left
atrial thrombus. During the procedure, we only use TOE in
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ka koji imaju postavljen PFO okluder i kod kojih nije uspjela
TSP uz koristenje samo fluoroskopije (Slika 6). 

some patients who have a PFO occluder in place and TSP
could not be performed using fluoroscopy only (Figure 6).

Figure 6. Left anterior oblique view
before transseptal puncture in patient with
patent foramen ovale occluder. 

Obzirom da se radi o invazivnom postupku koja takoer
zahtijeva sistemsku heparinizaciju, vaæni su i nalazi kom-
pletne krvne slike kao i koagulogram (broj trombocita, INR).
Radi prevencije tromboembolijskih komplikacija, nakon us-
pjeπne TSP bolesnici dobivaju 100 IJ/kg heparina. U dalj-
njem tijeku procedure svakih 20-30 minuta mjeri se ACT te
se odræava veÊim od 300 s12. Iako je poviπen INR (>2.5) do
nedavno bila kontraindikacija za proceduru4,13, prema rezul-
tatima COMPARE studije (NCT01006876) bolesnici s uËi-
njenom ablacijom uz nastavak varfarina imaju manje trom-
boembolijskih incidenata. Stoga, danas sve viπe centara
izvodi TSP I PVI bez prekidanja antikoagulantne terapije, uz
terapijske vrijednosti INR. 
Nakon TSP i zavrπetka postupka vade se uvodnice te se kr-
varenje zaustavlja manualnom kompresijom. Bolesnik mora
mirovati 6-8 sati, a ukoliko postupak proe bez komplikacija
iduÊi dan se moæe otpustiti kuÊi. Nakon TSP kod svih boles-
nika je potrebno uËiniti ehokardiografski pregled radi isklju-
Ëenja perikardnog izljeva. Kod bolesnika nakon PVI nastav-
lja se antikoagulantna terapija minimalno tri mjeseca, a dalje
ovisno o riziku tromboembolije (CHADS2VASc score). Kod
bolesnika nakon ablacije ljevostranih akcesornih putova do-
voljna je terapija acetilsalicilatnom kiselinom tijekom 4 tjena.  

Komplikacije

Komplikacije su opisane u oko 1% TSP14,15. MoguÊe kompli-
kacije ukljuËuju perikardni izljev i tamponadu, zatim punkci-
ju korijena aorte, moædani udar ili tranzitornu ishemijsku ata-
ku, tranzitornu elevaciju ST spojnice, bol u prsiπtu, perzisti-
ranje atrijskog septalnog defekta te smrt. U poËetku TSP,
prvi radovi koji su opisivali komplikacije transseptalne punk-
cije opisali su incidenciju tamponade u oko 1,2% bolesnika16.
Prema najveÊem istraæivanju kojim je obuhvaÊeno 5.520
TSP, incidencija tamponade bila je 0,74%14 s jednim smrt-
nim ishodom (0.018%). Incidencija komplikacija razlikuje se
takoer ovisno i o proceduri. Tako je tamponada opisana u
1.2% do Ëak 6 % bolesnika prilikom PVI πto je znatno viπe
nego kod ablacija lijevostranih akcesornih putova. Viπi rizik
povezan je s potrebom za dvije TSP, sistemskom antikoag-
ulacijom, kao i opseænijom ablacijom u lijevom atriju. Dio tog
rizika sigurno je povezan sa samim postupkom ablacije, kao
i manipulacije kateterima u LA, a ne samom TSP. 

Since TSP is an invasive procedure which also requires sy-
stemic heparinization, complete blood count and coagulo-
gram (thrombocytes, INR) should be obtained in all patients.
For prevention of thromboembolic incidents, after success-
ful TSP, patients receive 100 IU/kg of heparin. After that, ACT
is measured every 20-30 minutes and should be kept >300
s12. Although increased INR (>2.5) was considered a contra-
indication for TSP4,13, the COMPARE trial (NCT01006876)
showed a decreased risk for thromboembolic incidents and
major bleeding in patients who continued warfarin therapy.
Today, an increasing number of centers perform TSP and
PVIs without discontinuation of warfarin therapy and with
INRs in the therapeutic range. 
After TSP and the procedure, sheaths are removed and ma-
nual compression applied to stop the bleeding. A patient
should rest 6-8 hours, and if there are no complications, he
can be released home next day. A pericardial effusion
should be excluded by transthoracic echocardiography. In
patients after PVI, anticoagulation therapy is continued for at
least three months and further management depends on
thromboembolic risk (CHADS2VASc score). Patients who
were ablated for left sided accessory pathways receive
aspirin for 4 weeks. 

Complications

Complications have been described to occur in around 1%
of TSP14,15. Complications include pericardial effusion and tam-
ponade, aortic root puncture, stroke, TIA, ST segment eleva-
tion, chest pain, persistence of ASD and death. In early days
of TSP, first reports described an incidence of tamponade in
1.2%16 patients. In the largest survey of TSPs which inclu-
ded 5,520 TSPs, the incidence of tamponade was 0.74%14

with one death (0.018%). The incidence of tamponade also
differs depending on the procedure. Tamponade is descri-
bed in 1.2-6% of patients undergoing PVI which is much hig-
her than in patients undergoing left sided accessory path-
way ablation. The higher risk is probably attributable to dou-
ble TSP, need for systemic anticoagulation, treatment of pa-
tients with structural heart disease (dilated chambers) and
more extensive ablation in the left atrium. A part of the risk
is related to ablation duration and catheter manipulation in
the left atrium rather than TSP itself. 
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Incidencija tamponade moæe se potencijalno smanjiti kori-
πtenjem ultrazvuka prilikom punkcije17 meutim incidencija
tamponade kod TSP s koriπtenjem samo fluoroskopije i flu-
oroskopije i ultrazvuka nikada nije usporeena u randomizi-
ranoj studiji. Znatno vaæniji naËin smanjivanja broja kompli-
kacija je vjerojatno trening, iskustvo i volumen operatora.
Prema podacima iz nekoliko istraæivanja krivulja uËenja
ukljuËuje 25-50 procedura nakon Ëega se broj komplikacija
znatno smanjuje17,18.
Iako rizik tromboembolije postoji, on je viπe povezan s kasni-
jom procedurom nego sa samom TSP. Radi smanjenja inci-
dencije moædanog udara/tranzitorne ishemijske atake po-
trebna je adekvatna antikoagulacija, kao i paæljivo propiranje
dilatatora i uvodnica. Izvoenje procedure uz terapijske vri-
jednosti INR kao dodatak heparina znatno smanjuju inciden-
ciju tromboembolijskih incidenata. 

ZakljuËak

Transseptalna punkcija je jedna od osnovnih tehnika inva-
zivnih elektrofiziologa. Porastom broja valvularnih interven-
cija (mitralna valvuloplastika, MitraClip), kao i pojavom oklu-
dera lijeve aurikule postaje potrebna i sve veÊem broju in-
vazivnih kardiologa. U iskusnim rukama veÊina transseptal-
nih punkcija moæe se uËiniti sigurno uz koriπtenje samo flu-
oroskopije. 

The incidence of tamponade and other complications can
potentially be reduced with the use of ICE during the punc-
ture17. However, TSP with the use of fluoroscopy and ICE
versus fluoroscopy only has never been compared in a ran-
domized manner. It must be training, volume and experien-
ce of the operator that is more important for the reduction of
complications. According to several published papers, the
steepest part of the learning curve includes 25-50 TSPs af-
ter which complication rates significantly decrease17,18.
Thromboembolic risk during TSP exists, although it is more
related to the procedure which is performed after the TSP.
An adequate anticoagulation during the procedure and care-
ful aspiration/flushing of the whole system is required for the
reduction of the risk of stroke/TIA. Additional reduction in
thromboembolic incidents is achieved by performing the pro-
cedures with therapeutic INR and additional heparinization
during the procedure. 

Conclusion

Transseptal puncture has become an indispensable tech-
nique for interventional electrophysiologists. The technique
has become even more widely used with an increase in val-
vular interventions (mitral valvuloplasty and MitraClip) and
the advent of left atrial appendage occlusion devices. When
used by experienced hands, transseptal puncture can be
performed safely and reliably when using fluoroscopy only.


