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Initial Experiencein Brazil with the Helex Septal Occluder
for Percutaneous Occlusion of Atrial Septal Defects
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Objective- To evaluatetheinitial clinical experience
withthe Helex septal occluder for percutaneousclosureof
atrial septal defects.

Methods - Ten patients underwent the procedure, 7
patientswith ostium secundumatrial septal defects (ASD)
with hemodynamic reper cussions and 3 patientswith per-
vious foramen ovale (PFO) and a history of stroke. Mean
age was 33.8 years and mean weight was 55.4 kg. Mean
diameter by transesophageal echocardiography and
mean stretched ASD diameter were 11.33 + 3.3mm, and
15.2+3.8mm, respectively. TheQp/Qsratiowas1.9+0.3in
patientswith ASD.

Results - Eleven occluderswere placed because a pa-
tient with 2 holes needed 2 devices. It was necessary to
retrieveandreplace4 devicesin 3 patients. Weobservedim-
mediateresidual shunt (< 2mm) in4 patientswith ASD, and
in those with patent foramen ovale total occlusion of the
defect occurred. No complicationswere noted, and all pa-
tientswer edischarged onthefollowing day. After 1 month, 2
patients with ASD experienced trivial residual shunts
(2mm). In 1 patient, we observed mild prolapsein the pro-
ximal diskin theright atrium, without consequences.

Conclusion - TheHelex septal occluder wassafeand
effective for occluding small to moderate atrial septal de-
fects. Becausetheimplantation techniqueisdemanding, it
requires specific training of the operator. Even so, small
technical failures may occur in the beginning of the
learning curve, but they do not involve patient safety.
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Inthelast 10-15 years, major advancesin the percuta-
neoustreatment of atrial septal defectswith the use of seve-
ral occluding devices has occurred with progressive impro-
vement in the results*4. Because this approach currently
providesexcellent occlusiveresultswith minimummorbidity
and mortality in short and medium follow-up with obvious
advantagesregarding thesurgical approach®Y,itisconside-
red themethod of choicefor thetreatment of selected patients
inseveral medical centersaroundtheworld. However, some
devices have not been widely accepted by interventionists
because they possess characteristics far from those
considered ideal *”. The most commonly used, includingin
our group, arethe Ampl atzer Septal Occluder (AGA Medica
Corporation, Golden Valey, MN) 1*¥6theCardioSEAL septa
occluder andthe STARFl ex (Nitinol Medical Technologies,
Boston, MA)2°, Recently, anew device, the Helex septal
occluder (W.L. Gore and Associates, Flagstaff, AZ) was
introduced for clinical useafter encouraging resultsfrom ex-
perimental studies®®. Wereport hereintheinitia experienceat
2Brazilian centerswiththenew Helex device.

M ethods

TheHelex septal occluder iscomposed of asinglefle-
xiblenitinol wireframetridimensionally helically shaped,
witha0.012-inch diameter, coveredwith athin polytetrafluo-
roethylene membrane (PTFE better known as Gore-Tex)
(fig.1). Forimplantation, theframeissealedinacentral man-
drel and pulledinsideadelivery catheter (9F) (fig1). Asthe
deviceisextruded fromthecatheter, it assumesahelicoida
configuration (thereforethenameHel ex). Itiscomposed of
2 flexible disks with round borders that are positioned
through the holewithin the septum. The Helex septal occlu-
derisavailableonthemarketin5diameters, 15to 35mm, in
5mmincrements. Threesmall metal loopsalsocalled“eye-
lets” arefound in the center of the disks, one more distal
(outsidethe disk ontheleft side), one between the 2 disks,
and another proximal, (outside the disk on theright side).
Within the proximal waist isaretrieval cord made of po-
lytetrafluoroethylene 182°,
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Fig. 1 - Helex device connected to the implant system with all its components.

TheHelex septal occluder comes preshaped out of the
9Fr delivery catheter, connected toitscomponentstheman-
drel, control or implant catheter, and theretrieval cord that
runs parallel to the mandrel within the control catheter
(fig.1), and thiswithin the delivery catheter, forming atri-
coaxial implantation system. For deviceloading, thecentral
mandrel must be sprung progressively to stretch the nitinol
frame, enabling the device to be pulled by the controlling
catheter inside the delivery catheter under the water seal.
SdlinesolutioninjectionsareperformedthroughaY system
connected in the proximal end of the catheter to carefully
withdraw the air bubbles from the system. An extremely
flexible 9Fr delivery catheter is supplied with radiopague
markersat itsdistal tip, and it is advanced within the short
sheath, inserted in the femoral vein, reaching the right
atrium, and maneuvered toward theleft atrium through the
atrial septal defect, without the need for using long sheaths
and guidewiresintheleft atrium 819,

Oncepositionedintheleft atrium, incremental advan-
cement of the control catheter and withdrawal of the man-
drel resultsin configuration of the left atrial disk (fig. 2).
When theleft atrial portion of the deviceiscompletely
formed, it is possible to observe asmall central eyelet
outsidethetip of thedelivery catheter. At thistime, theleft
disk ispositioned withintheleft atrium. Thewholesystemis
tractioned until theleft disk reachestheinteratrial septum
(fig. 2). Atthispoint, theoperator feelsalittleresistancein
the catheter and observes, on fluoroscopy the device mo-
ving during aheartbeat. Correct positioning must beconfir-
med through transesophageal echocardiography. If device
prolapse occursthrough the atrial septal defect, the distal
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disk may berecaptured, performing movementscontrary to
those described regarding the mandrel and the control ca-
theter. The configuration of theright atrium disk is perfor-
med asfollows: the position of thedevice near theseptumis
mai ntained through mild and constant traction in the man-
drel. Theright atria portion of the deviceisexposed when
thedelivery catheter ispulledto theinferior venacava, and
the control catheter isadvanced for reconfiguration of the
right disk, documented by fluoroscopy (fig. 2). Positioning
of the device, which must “ straddle” the septum, is confir-
med through echocardiography. If the positioning is not
adequate, the device may bewithdrawn insidethedelivery
catheter, pushing the mandrel and tractioning the control
catheter within the delivery catheter, just asthe deviceis
|oaded beforeitsentranceintothebody. If thepositioningis
satisfactory, the device will be released from the compo-
nents of the system after it islocked into place. To do this,
thedelivery catheter isadvanced again over the control ca-
theter to stabilizethedevicenext tothe septum. A redretrie-
val cord cap (whichtightenstheretrieval cord) isremoved
fromtheproximal part (operator) and thecontrol catheter is
withdrawn around 1-2 cminside the delivery catheter and
advanced againto givesomeslack intheretrieval cord bet-
ween the control catheter and the device. The mandrel is
pulled definitively outsidethe system until aclick isheard,
which demands greater strength to finish the maneuver.
Thisactionresultsintherelease of thetip of thenitinol fra-
me, which|eavesthe control catheter and capturesthe pro-
ximal metalliceyelet of theright disk, locking thedisksand
thedeviceintheinteratrial septum. Thedelivery catheteris
againwithdrawntotheinferior cavato allow theoccluder to
becompletely freeinthe septum, without any traction from
thecatheters(fig. 3). However, thedeviceisstill connected
tothesystemthroughtheretrieval cord. At thismoment, fi-
nal positioning and the presence and size of residual
shunts are assessed by echocardiography. If thefinal posi-
tionisnot satisfactory, thedevicecan still beremoved from
the septum. Thered retrieval cord cap of the deviceiscon-
nected to the system to immobilize theretrieval cord. The
control catheter issmoothly and constantly tractioned pul-
ling thecord, which pullsthedeviceinsidethedelivery ca-
theter (fig. 4). Theoperator may seeand feel thethin polyte-
trafluoroethylene membrane to be perforated by the hook

A B

C

Fig. 2 - Implant sequencein plastic model documented by fluoroscopy; (A and B) distal disk set after the delivery catheter reached the lft atrium; C) left atrium disk withdrawn
towardstheinteratrial septum with satisfactory position; (D and E) proximal disk set in theright atrium. Thedeviceisstill connected to theimplant system through the mandrel and

theretrieval cord.
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Fig. 3 - In-vivo device implanted documented by fluoroscopy. The mandrel was
withdrawn and the device remains connected to the system through the retrieval
cord. No tension exists on the device, enabling a better assessment of thefinal posi-
tion in the septum.

that blocksthedisks. Thetactile sensation issimilar to that
of atissue removal, previously sewn to another with the
stitchesfalling apart. After the total deviceiswithdrawn
withinthe guide catheter, thedevicelosesits special confi-
guration, and it can no longer be used. Such arescue ma-
neuver from the device through theretrieval cord must be
carefully performedtoavoidresistancethat could leadtoa
fracturein the cord and loss of connection with the device,
and consequent embolization. If the deviceiswell positio-

Fig. 4 - Device retrieval documented by fluoroscopy. After locking of the retrieval
cord, the control catheter is pulled within the delivery catheter together with the de-
vice. Theproximal eyeletisaready insidethedelivery catheter. Theremainsof thehe-
licoidal device are almost totally brought to the delivery catheter to be withdrawn
and disposed of .
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ned, the retrieval cord should be released, advancing the
delivery catheter to stabilize the device next to the septum
and the control catheter should be carefully pulled taking
withittheretrieval cordthat iscompletely rel eased fromthe
proxima wire. Makesurethefreeend of thecordin thepro-
ximal end (fromtheoperator) of thesystemismovingfreely
duringthismaneuver. Whenthecontrol catheter andthere-
trieval cord areoutsidethedelivery catheter, thedeviceisfi-
nally freefromany connection withthesystem#%°, Asage-
neral rule, thediameter of theoccluder should bearound 1.7
to 2 timesthe stretched diameter. Although the determina-
tion of the stretched diameter isimportant for selecting the
appropriate Helex, itisnot ascrucial asit iswiththe Am-
platzer’®1 whereits occlusive mechanism and its stability
inthe septum are dependent on itscentral portion, whichis
effectively inside the atrial septal defect and which must
have asimilar diameter to that stretched. The correlation
between the size of the atrial septal defect in transesopha-
geal echocardiography andthesizeof itsstretched diameter
depends on distensibility of the atrial septum, which may
vary. Defectswith similar diametersseen on echocardiogra
phy may have varied dimensions after stretching. Because
the Helex has mechanisms different from those of the
Amplatzer for fixation and stabilization in the septum, the
diameter measured through echocardiography isasimpor-
tant asthestretched diameter. For example, a12-mmcentral
defect with astretched diameter of 22 mm, can generally be
occluded with a30- or 35-mm Helex and should not be ex-
cluded from selection. In cases of patent foramen ovale
without an atrial septumaneurysm, 20- or 25-mm prostheses
are selected. In the presence of an aneurysm, prostheses of
30- and 35-mm arethose most recommended.

Diagnosis of ostium secundum atrial septal defects
(ASD) wasperformed based onclinical, radiographic, elec-
trocardiographic, and echocardiographic findingsby using
transthoracic echocardiography. Detailed anatomic charac-
teristics of the defects were determined by transesopha-
geal echocardiography performed after transthoracic echo-
cardiography according to already described protocols?.
Asthe Helex device was used only for mild to moderate
atrial septal defect occlusionin previousexperimental and
clinical studies®°, wetried to select for thisinitial expe-
rience patientswith ASDs 15- to 18-mmin diameter (at its
longer axis), located in the center of the septum and with
thick, broad rims. In adult patients with a history of tran-
sient stroke, the transesophageal echocardiographic study
with injection of microbubblesand use of the Valsalvama-
neuver demonstrated significant passage of the microbub-
blesfrom right to left through foramen ovale. No other ap-
parent cause for stroke wasfound after extensive neurolo-
gical, cardiac, blood, and peripheral vascular investigation
in these patients.

After venous puncture and introduction of small 9Fr
sheaths, patients received heparin (100U1/kg, maximum
10,000U1). A routine cardiac catheterization with angiogra-
phic studiesand collection of samplesfor oximetry wasper-
formed before the occlusion period. In patientswith patent
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foramenoval e, angiography and collection of samplesfor oxi-
metry werenot performed. Thestretched diameter wasdeter-
mined only in patientswith atrial septal defects, usingsizing
balloons (AGA Medical Corporation) (24mm) with techni-
quessimilar tothoseal ready described®4. After determining
thestretched diameter, the deviceswere sel ected and placed,
following thestepsdescribed above. After final releaseof the
device and angiographic, and echocardiographic evalua-
tions, sheathswere withdrawn and hemostasi swas obtained
through manual compression. Patients recovered from
anesthesia, were extubated i nthe catheterization laboratory,
and then transferred to arecovery room.

Thefollow-up protocol required clinical evaluation
with achest X-ray and transthoracic echocardiography be-
fore hospital discharge. Patientswere advised to take aspi-
rin (dosage 3-5mg/kg/day; maximum 100mg) andto perform
prophylaxis for infectious endocarditis for at |east 6
months, according to the routine protocol after percu-
taneousclosureof an atria septal defect &4, Follow-upwas
scheduled for 1, 3, 6, and 12 months after the procedure,
with performance of transthoracic echocardiography at 1
and 6 months, and transesophageal echocardiography at 12
months. Fluoroscopy wasroutinely scheduled at 6 months
to detect eventual fracturesin the nitinol frame, or per-
formed according to theindividual need of each patient.

Dueto the complexity of maneuvering thetri-coaxial
system septal occluder device, 3 of theauthorsreceived spe-
cificpracticd traininginanimalsat W. Goreand Associatesin
Flagstaff, AZ, USA, beforetheexperiencein human subjects
started; thistraining was sponsored by the company.

Thisstudy was approved by the ethical committeesat
bothinstitutions. Although the Helex septal occluder isle-
gal in Europe, it was going through aproval procedures by
theBrazilianlegislationwhenthisstudy took place, anditis
predictedto be approvedinthe2nd quarter of 2002. All pa-
tientsor guardiansgavewritten consent after adetailed ex-

Pedra et al

Helex septal occluder for percutaneous occlusion of atrial septal defects

planation of the procedure and of the features of this new
devicewas provided.

Regarding thestatistical analysis, valueswereexpres-
sed as mean standard deviations or median with minimum
and maximum values. Fisher’ sexact test was used to com-
pare septal movement before and after the procedure. The
ANOVA test was used to assess progressive decreasesin
right ventricledimensions. Thestatistical significancelevel
wasdetermined as<0.05.

Results

Ten patients were selected for percutaneous occlu-
sion of atrial septal defectswith the Helex septal occluder
under general anesthesiaand transesophageal echocardio-
graph guidance, following already described protocol s,
Seven patients had ostium secundum atrial septal defects
with hemodynamic repercussions, and 3 patientshad patent
foramen ovale and ahistory of strokes. The mean agewas
12.3+4.8yearsold (5-17; median 14 years), and weight was
41.7+19.1 kg (20-63; median 45 kg) in patientswith atrial
septal defects(tab. I). In patientswith patent foramenovale,
themean agewas41lyearsold (median40years, and weight
was73.3kg (median 72kg) (tab. I1). All patientswith atrial
septal defects were asymptomatic and were not taking
medication. Patients with patent foramen ovale had expe-
rienced transient stroke episodes some months before the
procedureand weretaking aspirin or clopidogrel .

The mean diameter of the septal atrial defectsin our
patientswas11.3£3.3mm (7.5-17 mm; median 10 mm) (tab. ).
Onepatientwith2 ASDs(3.6and 5mm) withal2-mmdistance
between the holeswas sel ected for the possibleimplantation
of 2 devices, according to previousreports®2, The smaller
holewasin apostero-inferior positionintheseptum, near the
inferior venacava, and the other wasin the antero-superior

Tablel - Clinical an echocardiographic data of patients with atrial septal defects before the occlusion procedure
Case Age (years) Weight (kg) ASD (TEE) (mm) RVEDD (mm) Septal motion
1 16 62 10 23 Paradoxal
2 11 25 7.5 24 Retified in diastole
3 17 63 13 22 Paradoxal
4 7 22 10 18 Paradoxal
5 16 55 10 30 Paradoxal
6 14 45 36e5 29 Paradoxal
7 5 20 17 24 Paradoxal
ASD - atrial septal defects; ETE - transesophageal echocardiography; RVEED - right ventricular end-diastolic diameter.
Table |l - Clinical, hemodynamic and procedural data of patients with patent forame ovale
Case Age (years) Weight (kg) MPA (mmHg) Device(mm) Time (h) Technical problems Immediate RS
1 60 72 24/13 20 1
2 23 70 20/8 20 0.7
3 40 75 25/15 20 1
FOP - forame oval pérvio; TP - tronco pulmonar; SR - shunt residual.
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Fig. 5- Stretched diameter determination in the patient with 2 separated holes. Two
balloon catheters (AGA Medical Corporation, Golden Valley, MN) were positio-
ned, oneat each defect.

position behind the aortic torus. The mean of the stretched
diameter was15.2+3.8mm, rangingfrom12to20mminsingle
atrial septal defects. Inthe patient with 2 holes, the stretched
diameter fromboth ASDswasaround 11-12mm ((fig. 5).

Inall patientswith atrial septal defects, theright ven-
triclewasshownto bedilated on thetransthoracic echocar-
diography, 2 standard deviations higher than normal, and
theinterventricular septum had abnormalitiesin its move-
ments, demonstrating hemodynamic repercussions(tab. I).

All patientshad normal pressurein the pulmonary ar-
tery (tab. I1 and11). In patientswith atrial septal defects, the
ratio Qp/Qswas1.9+0.3, according to theFick method, and
angiographic studies confirmed the presence of defectsand
anormal pulmonary vein connection.

Implantation was successful in all cases. However, 3
patientsrequired withdrawal of 4 devicesbeforethefinal re-
lease dueto technical problemsrelated toimplantation. In
thefirst patient, amandrel fractureoccurred during opening
of theleft atrium disk dueto inappropriate maneuvering of
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the system by the operator (tab. 111). The device waswith-
drawnwithinthedelivery catheter and discarted. A new de-
vice with the same diameter was successfully placed une-
ventfully. Inthe3rd patient, theretrieval cord wasinadver-
tently tractioned together with the withdrawal of the man-
drel after proper locking of thedisks. Therewastraction of
thedevicethat wasalready well positionedintheinteratrial
septum leadingto erasureof itsconfiguration (tab. 111). With
traction movementsintheretrieval cord and rotation of the
delivery catheter, the device was withdrawn toward the
catheter inside the inferior vena cava and withdrawn
outside the body without problems (fig. 4). A new device
with the same diameter was successfully implanted. Inthe
4th patient, the operator did not maintain enough traction
inthemandrel during thelocking of thedisks, leading them
far fromtheinteratrial septum, with an unsatisfactory final
appearance. Using theretrieval cord, the device waswith-
drawnfrom the septumwith erasureof isconfigurationand
waswithdrawnwithinthedelivery catheter asaready des-
cribed. Inasecond attempt, accentuated tensionintheman-
drel wasapplied duringlocking of thedisks, causingincom-
pletelockingwiththe* eyelet” of theproximal disk excluded
fromthelocking hook. Still connectedintheretrieval cord,
the device was dismantled; and retrieved from the body as
previously described. A third device, withthesamediame-
ter (25 mm), was successfully implanted (tab. I11). Inthe
other patients, the devices were implanted at the first
attempt, without technical problems. In the patient with 2
ASDs, both deviceswere successfully implanted at thefirst
attempt without problems. Theinferior atrial septal defect
was initially approached followed by the superior. The
device used in the anterior-superior hole was greater than
desirable because a smaller device was not available for
implantation at that time. Thus, the superior part of thedistal
disk wasin contact withtheroof of theleft atrium leading to
mild prolapsetowardsitsinterior, but with satisfactory final
results(fig. 6). Inthe 3 patientswith patent foramen ovale,
immediate echocardiography with microbubbles and
Valsalva smaneuver (hyperinflationwithambu+ abdominal
compression) was negative without passage of contrast
fromtheright to the left side (tab. 11). Immediate residual
shunt was present in 4 patientswith atrial septal defectsin
thecatheterizationlaboratory (tab. 1V). Inthesepatients, the

Tablelll - Hemodynamic and procedural data of patients with atrial septal defects
Case MPA (mmHg) Qp/Qs SD (mm) Device(mm) Time(h) Technica problems
1 34/9 (18) 19 12 25 1.8 Mandril fracture
2 24/8 (13) 2.0 20 25 15 -
3 36/14 (21) 13 13 30 2 Inadvertent traction
of device
4 25/8 (16) 1.9 12 25 3 Locking
problems
5 33/12 (18) 2.1 14 30 1 -
6 21/12 (15) 21 11e13 20e30 25
7 24/6 (12) ND 20 30 15
MPA - main pulmonary artery; Qp/Qs - pulmonary-to-systemic flow ratio; SD - stretched diameter; NA - non available.
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duration of the procedure varied from 1 to 3 hours, with a
mean of 1.9+0.7 hours (tab. 1V). In patients with patent
foramen ovale, the mean duration of the procedure was
even shorter (0.9h) (tab. I1). All patientswere extubated in
thecatheterization laboratory, transferred totheanesthesia
recovery room, andthento theward. Intensive carewasnot
necessary for any of the patients. Complicationsdueto the
proceduredid not occur during hospitalization. Transthora-
cic echocardiography demonstrated normalization of the
septal movement inall patientswith atrial septal defectsthe
next morning. All patientsweredischarged the next day and
returned for follow-up 1 month after theprocedure.

A significant reductioninright ventriclediameter did
not occur in the group of patientswith atrial septal defects
(final right ventricle diameter before the procedure,
24.3+4.5mm; at 24 hours, 22.5+3.6mm; at 1 month, 20 £
3.6mm; P=0.17) (tab. V). However, 5 patientshad right ven-
tricledimensionswithin normal valuesfor body surfaceat 1-
month follow-up. In 1 patient (case 5), echocardiography
revealed mild prolapse of the proximal disk into theright
atriumwithout aterationsinthelocal flow or adjacent struc-
tures (cava, coronary sinus, tricuspid valve), and without
residual shunt, confirmed at fluoroscopy. In the patient
where 2 deviceswereimplanted (case 6), a 1-mm residual
shunt was present in the superior portion of theinferior de-
viceand, thedistal diskintheleft atriummaintainedthesame
initial configuration and positioning investigated by fluo-
roscopy. Another patient (case2) had al-mmresidual shunt
(tab. 1V). All patients were asymptomatic and had no evi-
dence of arrhythmiason theel ectrocardiogram.

Discussion

Although thisexperiencewith the Hel ex septal occlu-
der islimited, we noted of somefeaturesof thisdevicethat
wereclosetotheidea ones®®, anditsadvantagesand disad-
vantages over other devices. Because it does not require
long sheaths for implantation, it minimizestherisk of an
unintentiona air embolism . Itsprofileisextremely low, fa-
cilitating rapid in-growth of new tissue, which occurs at
around 1 month, according to experimental studies 2.
Becausethe deviceismade of polytetrafluoroethylene, the
long-term biocompatibility wasnot questioned *°. Itsflexi-
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Fig. 6 - Left atrium angiography after final release of the 2 devicesin the patient with
2 separate defects. Final satisfactory positioning with discreet superior device pro-
lapse towardsthe | eft atrium is present.

ble nitinol frame and its round nonabrasive borders consi-
derably minimizetherisk of cardiac perforations®*%, The
implantation systemiscontrolled, and it may berecaptured
and repositioned beforeitsfinal deployment. Even after lo-
cking of the disks, thedeviceisstill attached to the system
throughathinretrieval cord madeof Gore-Tex. Itispossible
to assessthe device spositionintheatrial septum, without
any tension on the delivery systems. Thisfeatureisonly
found in thisdevice. Becauseitisvery flexibleand hasan
atraumatic contour, itsrescue, in caseof embolism, issafer,
andwithlow risk of damagetothecardiac or vascular struc-
tures 181°2 However, some disadvantages make its use
morelimited: theimplantationtechniqueisnot sosimple, re-
quiring special training of the operator. Even so, experienced
operatorswho arefamiliar with percutaneous occlusion of
atrial septal defectsmay maketechnical mistakesduringthe
initial learning curve, as occurred during our experience.
However, because of the features of the deviceand theim-

Table IV - Evolution of residual shunting, right ventricular dimensions and ventricular septal motion in patients with atrial septal defects
Case Immediate RS (mm) RS (mm) 24 hours RVEDD (mm) Septal motion RS(mm) (TTE) RVEDD (mm) Septal motion
(TEE) (TTE) 24 hours 24 hours 1 mounth 1 month 1 month
1 - - 23 Normal - 20 Normal
2 1 - NA Normal 1 19 Normal
3 - 21 Normal - 19 Normal
4 2 2 17 Normal - 16 Normal
5 - - 28 Normal - 27 Normal
6 1 1 24 Normal 1 22 Normal
7 2 2 22 Normal - 17 Normal
RS - residua shunt; RVEDD - right ventricular end-diastole diameter; TEE - transesophageal echocardiography; TTE - transthoracic echocardiography; NA - non
available.
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plantation system, the problemsresulting from these mista-
keswereeasily dealt with, putting neither thewell-being of
patients nor the success of the procedureinjeopardy. A
current technical limitation of thisdeviceisthelocking sys-
tem between the 2 disks, which still requiressimplification
and greater operator experienceto operate, asseenin 2 of
our patients. Becauseitsmaximum diameter is35mm, only
small to moderate defects can be approached with such a
device *°. Although the deviceis not self-centered during
implantation, thisfeature may be advantageousin cases of
multiple close atrial septal defects or of afenestrated sep-
tum that may be occluded with asingle device?®%%, Dis-
tant defects may need 2 devices aswas seen in our study
and in other experiences?. In these cases, the Helex’ slow
profileisan advantagebecauseit resultsinlessintracardiac
material. Patientswith atrial septal defectsassociated with
septal aneurysmswiththin, highly flexibleborders, alsobe-
nefit from thestability mechanismintheseptum, which does
not depend on the determination of the stretched diameter,
also observed with the CardioSEAL and STARFlex 891819,
As polytetrafluoroethylene is a hydrophobic material and
isnotfilled withwater, echocardiographicviewsof thedevi-
ceare not very accurate, but this does not hinder the im-
plantation procedure. Itscost issimilar to that of other devi-
ces available on the market (Amplantzer, CardioSEAL,
STARFex), whichisdtill alimiting factor inour country.
Although thisis<till aninitial experience, we consider
the results obtained satisfactory regarding the safety and
efficiency of thisdevice. International experiencebasedona
greater number of cases also corroboratesthisimpression.
Astheclinical use wasonly started in December 2000 in
Glasgow, Scotland, no articles are avail able reporting the
results of parge series of patients undergoing implantation
with this device, only abstracts of congresses?#'. Thusfar,
the Helex has been used in Europe, which hasaless strict
legidation for the use of such devices. A phasel study has
been conducted in the USA to determinethe safety and effi-
ciency of itsusein human beings. Databel ow were obtained
fromtheinternational record controlled by thecompany that
makesthe device, and refer to ostium secundum atrial septal
defects (Dr. Larry A. Latson, personal communication, S&o
Paulo, Brazil, March2002). Of 266implantationattempts,in21
cases(7.9%) the procedurewas abandoned with removal of
all devicesinthe catheterization laboratory. Of the 245 suc-
cessful cases (92.1%), 68% were performed in femal es, me-
dian agewas 9 yearsold (1 to 74 yearsold) and the median
weight was 33 kg (7.6 to 131kg). The mean diameter (not
stretched) determined by transesophageal echocardiography
was13mm, rangingfrom4.5to21mm. Theocclusionratewas
95% after al-year follow-up, with no patient experiencing
significant shunting, requiring reintervention. Nosignificant
immediate or late mortality or morbidity occurred related to
the procedure. No clinical episodes suggestive of stroke or
systemic thrombosiswere observed. Late arrhythmiasdid
not occur. However, fracturesin thenitinol framewere noti-
cedin 8.5% of the cases, with dl patientsbeing asymptoma-
tic, without clinical complicationsdueto thisoccurrence. In
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only 1 patient was|atewithdrawal of the devicethe option.
Embolism of the device occurred in 6 cases (2.5%), all
retrieved in the catheterization laboratory, with no need for
surgery and clinical complications. Aswe have seenin our
initial experienceandintheinternational cohorts, the use of
theHelex septal occluder issafeand efficient for the closure
of mildtomoderateatrial septal defects.

Regarding patent foramen ovale occlusionin patients
withahistory of strokes, someconsiderationsare necessary.
Foramen ovaleisnot aatrial septal defect, but avalvethat
may open in special circumstances, with anincreasein
pressureintheright cavities, enabling flow fromtheright to
theleft 2% gtrium. Epidemiol ogic studiesdemonstrate that
theoccurrenceof foramen ovaleismorecommonin patients
with strokewithout adefinitive cause (cryptogenic stroke)
thaninthegeneral population (60% vs10-25%) *-%, Thisas-
sociation suggeststhat patent foramen ovale actsasacar-
diac anatomi ¢ substrate for aprobabl e paradoxical emboli-
zation, although thisisnot strong enoughto defineacausal
correlation. When an atrial septumaneurysmispresent, this
association is even stronger 33, The treatment of thisdi-
seaseisbased on secondary prophylaxisof recurrent episo-
des of stroke and anti-coagulant and/or platelet antiaggre-
gants are usually administered, with no consensus regar-
ding the best scheme ¥, Surgical occlusion hasbeen spo-
radically reportedintheliterature®°, with recurrencerates
similar tothosefoundwith clinical treatment (3-5%) Howe-
ver, it hasintrinsic disadvantages becauseit isan invasive
procedurewith significant morbidity, especially regarding
thoracotomy and extracorporeal circulation. With the ad-
vent andimprovement of devicesfor occlusion of atrial sep-
tal defects, these patients have a so been successfully trea-
tedinthe catheterization|aboratory “>*. Despitetheabsen-
ce of prospective and randomized studiesin theliterature,
comparing clinical treatment with anticoagul ants and per-
cutaneous closure of atrial septal defects, longitudinal stu-
diesfrom series of patients suggest that percutaneous
treatment is, at least, as effective asclinical treatment, de-
creasing the recurrence rate to around 2-4% per year 44,
Furthermore, taking into account theintentiontotreat itis
probably moreeffective becauseit ispermanent, sincema-
ny pati ents discontinue anti coagul ant treatment after some
time. Morbidity fromthe procedurea so seemstobesmaller
when compared with the chances of significant episodes of
bleeding with the chronic use of anticoagulants®*%". The
Amplatzer and CardioSEAL arethedevicesthat havebeen
more commonly used for the percutaneous occlusion of
patent foramen ovale***, Recent studies** havedemons-
trated the use of the Helex septal occluder for this purpose
withexcellent resultsand lower ratesof failureor complica-
tions. The advantages of its propertiesarethe basisfor its
useinthepercutaneoustreatment of ASD, demonstratedin
our study. Closure rates above 95% are observed with the
most commonly used devices*. The absence of residual
shunt, observed inthe 3 patientswith patent foramen ovale
inour study, isapredictive factor of lower rates of annual
recurrences, about 1% .

In conclusion, we have had an encouraging initial ex-
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periencewith the Helex devicefor percutaneousocclusion
of atrial septal defect. Although someadjustmentsinitslo-
cking mechanism and special training for theoperator arere-
quired, itsfesturesmakeit extremely useful for thetreatment
of select patientswith mild to moderateatrial septal defects.
Studieswith alarger number of patientsand withlonger fol -
low-up arenecessary to better definetheroleof theHelexin
the percutaneous closure of atrial septal defects and of
patent foramen ovale.

Addendum - After this article was accepted for
publication, another 2 procedures were performed for
patent foramen ovaleocclusionin patientswith ahistory of
stroke. In both cases, the defect was successfully occluded
inthe catheterization laboratory. In 1 case, devicewithdra-
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wal wasrequired beforeitsfinal releasefor the placement of
another with alarger diameter that could be better positio-
nedintheatrial septum. Noneof the patientswith patent fo-
ramen ovale has experienced new episodes of stroke after
implantationinan 8-monthfollow-up. Inthe 2 patientswith
atrial septal defect who had residual shuntsat theinitial cli-
nical visits, complete occlusion was demonstrated by tran-
sesophageal echocardiography performed during the
clinical visit 6 monthsafter implantation.
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