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EDITORIALS / EDITORIALES

Benefits of complete functional 
revascularization with pci: 5 years 
results of syntax ii and eraci iv trials
Alfredo E. Rodríguez

During the last month of September, the long-term 5-year 
follow-up of the prospective registry SYNTAX II was publi-
shed. This registry used a new drug-eluting stent (DES2) de-
sign followed by a revascularization strategy with FFR (frac-
tional flow reserve) assessment to achieve the complete 
functional revascularization of every lesion with FFR, that 
is, all lesions considered “treatable” based on the severity 
seen on the angiography were assessed using the iFR or 
FFR indices. If lesions were not ischemic, they never recei-
ved the DES.
The SYNTAX II had significant differences compared to 
the randomized SYNTAX I trial beyond the randomiza-
tion, or not, of one or the other study and the different 
stent design.

Métricas del Congreso SOLACI/CACI 2021
Aníbal Damonte

I wish to thank the Argentine Journal of Interventional 
Cardioangiology (RACI) Editorial Board for letting me sha-
re with you the results, in numbers, of the 26th Congress 
of the Latin American Society of Interventional Cardio-
logy (SOLACI) and the fully virtual 31st Congress of the 
Argentine College of Interventional Cardioangiologists 
(CACI) held from August 2 through August 6 of the pre-
sent year.
A total of 5373 people signed up in our congress including 
doctors, technicians, and nurses, industry personnel, and 
medical students not only from Latin America but from all 
over the world.

EDITORIAL COMMENT / COMENTARIO EDITORIAL

The evolution of auto-expandable 
Portico valve
Augusto Pichard

The report by Drs. Fernández-Pereira and associates (1) 
is an excellent demonstration of what a team of dedica-
ted interventionists can achieve using the Portico valve 
in the first 40 patients. The success rate, complications of 
the procedure and results at 15.8 +/- 9.5 months are simi-
lar or better than previously published for patients at high 
risk of surgery or inoperable, see Tables 2 and 3 of the afo-
rementioned article. The authors benefited from previous 
experiences with other implanted valves and previous 
experience with the Portico valve in other countries and 
adopted the latest suggestions for a successful implant 
and optimal results; in this way they were able to over-
come some of the learning curve problems observed for 
most medical devices.

ORIGINAL ARTICLES / ARTÍCULOS ORIGINALES

Experience with aortic valve 
implantation with the self- expanding 
Portico valve: in-hospital results of a 
consecutive series of patientsafter30 
days, and at the long-term follow-up
Carlos Fernández-Pereira, Juan Mieres, Hernán Pavlovsky, A. Matías 
Rodríguez-Granillo, Diego Azcarrunz-Catoretti, Carolina Salvatori, 
Norberto G. Allende, Valeria Curotto, Ricardo Perez de la Hoz, Alfredo E. 
Rodríguez

Approximately 10% of patients older than 75 years have 
some degree of aortic valve disease and 3.4% of them se-
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vere stenotic valve disease (AS). We present our experien-
ce with the Portico valve in 3 hospital in patients with AS. 
Overall, 40 patients were included in whom a Portico aor-
tic prosthetic valve was implanted, which corresponds to 
31.2% of our total TAVI experience. In this consecutive se-
ries of high risk patients or with a contraindication for 
SAVR, treatment with TAVI with the Portico device had a 
low rate of in-hospital complications and after 30 days. 
The 30-day mortality rate was 7.5% and the rate of per-
manent pacemaker implantation, 12.5%, which is lower 
than the one reported for this valve.Survival rate at the 
15-month follow-up was 82.5% and the rate of survival 
free from cardiac death, 96.8% In this series of patients, to 
our knowledge the largest in our country with this type 
of valve, the implantation of the Portico valve was asso-
ciated with similar results to those reported in the medi-
cal literature with other types of devices in this group of 
patients.

Percutaneous coronary interventions 
in very elderly patients referred due to 
symptomatic coronary disease
Jonathan Miara, Adolfo Ferrero Guadagnoli, Alejandro E. Contreras, 
Miguel A. Ballarino, Carlos R. Leonardi, Marcos Amuchástegui

The elderly population is increasing and has a high car-
diovascular risk. This population has been systematica-
lly excluded from the clinical trials to the point that the 
evidence on what the best treatment is remains unk-
now to this date. We analyzed data from 63 consecutive 
patients > 85 years treated with percutaneous coronary 
intervention to assess the results of patients who were 
offered percutaneous treatment for the management of 
their symptomatic coronary artery disease. They were 
categorized into 3 clinical groups (unstable angina, NS-
TEMI or STEMI) and follow-up was divided into 2 groups 
(hospitalization after 1 month or after 1 year). The pa-
tients’ mean age was 87.54 years (85 to 99), 66.7% were 
women, and 33.3% were men. A total of 33.3% presen-
ted with STEMI, 38% with NSTEMI, and 28.7% with uns-
table angina.
On average, a total of 1.29 PCIs were performed (a mini-
mum of 1 and a maximum of 4) and 1.21 stents being im-
planted (a minimum of 0 and a maximum of 3). Radial ac-
cess was used in 36% of the patients.
Procedural complications were AKI (24%). A total of 2% 
of the patients required dialysis, 12% had major blee-
ding, and 5% perioperative AMI. No strokes were repor-
ted. The overall in-hospital cardiovascular mortality rate 
was 17% at the 1-month follow-up (being 5%, 13%, and 
33% respectively for unstable angina, NSTEMI or STEMI, 
respectively), and 20% at 1 year. The mean hospital stay 
was 5.44 days (a minimum of 0 days and a maximum of 
41 days)..

BRIEF REPORT / COMUNICACIONES BREVES

Early experience of transcatheter aortic 
valve implantation at Sanatorio Dr. Julio 
Méndez - Mediter Diagnosis
Jorge Baldomar, Mariano Bisconti, César Lopardo, Germán Cafaro, 
Christian Mastantuono, Ariel Leeds, Daniel Zivano

Aortic stenosis is the most common valvular heart disease in 
our region and in the Western countries. As a matter of fact, 
it is considered the third leadingcardiovascular diseaseon-
ly behind arterial hypertension and coronary artery disease.
A retrospective observational study of our first cases on 
transcatheter aortic valve implantation (TAVI) was conduc-
ted from September 2018 through March 2021. A total of 10 
patients were included, 80% of whom were women (8 pa-
tients) with a mean age of 84 years and high surgical risk.
The primary endpoint was to assess all patients with severe symp-
tomatic aortic stenosis at high surgical risk treated with TAVI. Also, 
to report on the procedural complications, and the mortality ra-
tes seen at the 30-day and 1-year follow-up. The secondary en-
dpoints were rehospitalizations due to heart failure, valve resteno-
sis, and symptom improvement using the NHYA scale.
No procedural complications were ever reported, and lack 
of mortality was seen at the 30-day or 1-year follow-up. Re-
garding patient readmission due to heart failure and valve 
restenosis, we should declare that any of the two events 
were reported. Symptom improvement in the NHYA scale 
functional class was maintained throughout the year.
TAVI is a safe and effective alternative for patients with se-
vere symptomatic aortic stenosis at high surgical risk for 
conventional surgical aortic valve replacement as we saw 
in our cohort of patients.

CLINICAL CASES / CASOS CLÍNICOS

Intravascular lithotripsy in heavily calci-
fied iliac lesions. First peripheral case in 
Argentina
Ana Paula Mollón, Ignacio Luis Paganini, Raúl Alberto Llano, Francisco 
Peralta Bazán, Guillermo Lacour

Severe vascular calcification is a predictor of worst outco-
mes in endovascular treatment. The complications can be 
potentially serious. Intravascular lithotripsy is a new option 
to modify the plaque with low risk of distal embolization. 
This is the case of a 71-year-old manwith critical limb is-
chemia in his left leg. He presented with a severely calci-
fied sub-occlusion of the left iliac arterythat was treated 
with a peripheral intravascular lithotripsy device. A total 
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of 10 cycles were completed in that segment. Finally, we 
successfully performed a drug-coated balloon angioplasty 
from the ostium of the common iliac artery.

Off label applications of mimetic stent 
in distal iliac and common femoral 
flexion area
Dionisio G, Puerta L, Valverde T, Terragno A, Villarruel F, Castro J

Peripheral vascular disease of the lower limbs is a serious pro-
blem regarding morbidity and mortality. Endovascular treat-
ment has been gainingpopularity placing and, currently, it is 
the number one therapeutic option in most cases. Despite of 
this, obstructions an occlusions affecting flexion zones are still 
challenging. Stents have been developed to specifically treat 
the femoropopliteal flexion zone. However, the transition be-
tween the distal external iliac artery and the common femo-
ral artery (CFA) still raises questions. We present two cases in 
which the use of mimetic stents inside the CFA became a fea-
sible alternative for the resolution of an underlying condition.

LETTER FROM THE PRESIDENT / CARTA DEL PRESIDENTE

Summary of everything we have done 
at CACI over the past 2 years
Diego Grinfeld

Dear friends and colleagues. It is with great joy that I write 
these lines to you all in this new issue of our journal.
I would like to take this opportunity to summarize the hi-
ghlights and activities achieved by our Board of Directors 
over the last 2 different and difficult years compared to 
other years we have had in the past.
We have been able to accomplish all the goals set by the 
industry, students, partners, and colleagues both foreign 
and domestic thanks to the capacity of adaptation of our 
staff and all of you to the new virtual platforms, and to the 
capacity of CACI to respond to all these demands success-
fully.
Both the career of specialist, as well as the course for tech-
nicians and nurses have been completed with great atten-
dance, and with the participation of speakers from all over 
the world.



Benefits of complete functional revascularization with PCI: 
5 years results of SYNTAX II and ERACI IV trials

Beneficios de la revascularización completa funcional en angioplastia: 
análisis de los resultados a 5 años de los estudios SYNTAX II y ERACI IV

Revista Argentina de Cardioangiología Intervencionista 2021;12(4):208-209. https://doi.org/10.30567/RACI/202104/0208-0209

During the last month of September, the long-term 5-year follow-up of the prospective registry SYNTAX II was pu-
blished. This registry used a new drug-eluting stent (DES2) design followed by a revascularization strategy with FFR 
(fractional flow reserve) assessment to achieve the complete functional revascularization of every lesion with FFR, that 
is, all lesions considered “treatable” based on the severity seen on the angiography were assessed using the iFR or FFR 
indices. If lesions were not ischemic, they never received the DES (1-3).
The SYNTAX II had significant differences compared to the randomized SYNTAX I trial beyond the randomization, 
or not, of one or the other study and the different stent design. (1,3). In the SYNTAX I, first-generation DESs (DES1) 
were used, but the most important thing was the functional assessment-guided revascularization strategy of the SYN-
TAX II. Therefore, the objective was complete functional revascularization that has given us, interventional cardiolo-
gists, so many good results over the last 30 years (4) in comparative randomized clinical trials (RCT) with coronary ar-
tery bypass graft (CABG). In the SYNTAX I the revascularization strategy attempted to obtain complete angiographic 
and/or anatomical revascularization with angioplasty (1).
This guided angiography led to a significantly lower number of stents implanted per patient (4.04 vs 2.6 SYNTAX I vs 
II; P <. 001, respectively); also, to the finding of much less 3-vessel disease (83.3% vs 37.2% in SYNTAX I vs II; P <. 
001, respectively).
The retrospective comparison with data from the SYNTAX I made at the 1-year follow-up confirmed a lower rate of 
major adverse cardiovascular events (MACE), also of each of its components (3).
At the 5-year follow-up (5), the MACE rate dropped 46%, while mortality rate dropped 43% in the SYNTAX II com-
pared to the angioplasty arm of the SYNTAX I.
The fewer acute myocardial infarctions (AMI), new revascularizations (TVR), and stent thromboses reported also favo-
red the SYNTAX II trial significantly (P <. 001).
We should mention that by using fewer DESs we obtain a lower number of revascularizations, which validates the fact 
that functional revascularization should be the target of coronary angioplasty.
Also, the lesions assessed using functional tests confirmed that the number of patients with severe 3-vessel disease from 
the SYNTAX I trial was probable overestimated.
The use of second-generation DESs (DES2) could also be associated with better disease progression, although these 
devices are not always synonym of better results (6) like the recent results from the NOBLE and the EXCEL clinical 
trials (7-8) and meta-analysis (9) of RCTs of the left main coronary artery (LMCA) reveal. Surprisingly, the first RCTs 
that used DES1 were associated with better disease progression after 5 years regarding all-cause mortality (OR = 1.19, 
0.83-1.71; CABG vs PCI in the PRECOMBAT trial, and LMCA subgroup of the SYNTAX I) compared to the RCTs 
that used DES2 (OR = 0.78, 0.62-0.99; CABG vs PCI in the NOBLE and the EXCEL trials).
During the recent SOLACI/CACI Congress, the final 5-year results of the still unpublished ERACI IV registry were 
presented.
This registry also used a functional assessment-guided revascularization strategy while always in observance of the pro-
tocol of the ERACI anatomical score (10) where the revascularization of all intermediate lesions (50% to 69% through 
visual estimation), and lesions found in small vessels is ill-advised.
Similarly, in bifurcation lesions, the investigators were encouraged to use a simple strategy like stenting the main vessel 
as the first attempt.
This ERACI IV trial has the same limitations as the SYNTAX II since neither one of them is a randomized clinical 
trial. The actual comparison should be made with the ERACI III trial conducted several years ago where the coadjuvant 
pharmacological strategy with more powerful thienopyridines (prasugrel or ticagrelor) (11-12) was not available and 
the stent used was also a first-generation DES (DES1).
Although the mid-term follow-up results have already been published (13), the 5-year data were presented for the first 
time during the SOLACI/CACI Congress (14). In this presentation it became clear that the final primary endpoint of 
MACE reduced significantly compared to the ERACI III (33.8% vs 18.7% ERACI III vs IV, respectively; P <. 001), as 
well as each of the primary endpoint components (like AMI and TVR).
If we analyze the reduction of the primary endpoint in both the SYNTAX II and the ERACI IV registries, we will be 
able to see that this reduction was 46% and 44% respectively (P <. 001) for both registries compared to previous studies.
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Another significant finding of both the SYNTAX II and the ERACI IV trials was that only 21% and 28% of the patients 
were on a 5-year course of dual antiplatelet therapy, a fact that may very well be associated with noncardiac adverse events 
at the late follow-up of DES (15).
In conclusion, these findings stress the idea that, although the type of stent used is important, the rational strategy du-
ring revascularization seeks a complete functional and non-anatomical revascularization. A strategy that has somehow 
fallen into oblivion over the last few years but that would be associated with a more favorable late disease progression in 
patients treated with angioplasty and stenting.
The good results seen in the overall and cardiovascular mortality rates described after 5 years reported by the SYNTAX 
II trial (3) make us feel optimistic about future randomized comparisons between angioplasty vs CABG and/or optimal 
medical therapy. In sum,”there seems to be light at the end of the tunnel… after the many obstacles we’ve had to overcome over 
the last few years…… (6-8,16)”

Dr. Alfredo E. Rodriguez MD, PhD, FACC, FSCAI
Editor-in-chief 

The Argentine Journal of Interventional Cardioangiology (RACI)
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Dear Friends and colleagues,

I wish to thank the Argentine Journal of Interventional Cardioangiology (RACI) Editorial Board for letting me share with you 
the results, in numbers, of the 26th Congress of the Latin American Society of Interventional Cardiology (SOLACI) and 
the fully virtual 31st Congress of the Argentine College of Interventional Cardioangiologists (CACI) held from August 2 
through August 6 of the present year.
A total of 5373 people signed up in our congress including doctors, technicians, and nurses, industry personnel, and medical 
students not only from Latin America but from all over the world.
The stunning program designed by the Scientific Committee received 23 749 accesses to the different sessions that took pla-
ce in 2 virtual classes. At the same time, we should not forget the 2600 plus visits reported to the scientific abstracts presen-
ted in electronic poster format.
The joined scientific sessions held with international societies like TCT, EuroPCR, SCAI, CRT, the Andreas Gruentzig So-
ciety, and CBS (China) were distributed along the 5 days of the congress. They were a total success thanks to the presence of 
400 to 750 attendees per session.
Over 1750 people attended the sessions of the pediatric scientific program developed from August 4 through August 5 at the 
Andreas Gruentzig venue. The attendees had a long list of topics to discuss including fetal and neonatal interventions, and 
hybrid procedures in congenital heart diseases. Also, we should mention the sessions dedicated to the oral presentation of 
scientific paper abstracts. The joined PICS@SOLACI session held Wednesday August 3 was particularly successful as it pro-
ving to the world the importance of pediatric interventional cardiology in Latin America.
SOLACI scientific sessions on Technicians, Nurses, and Medical Technologists were held in August (Monday 2nd, and Fri-
day 6th) at the Andreas Gruentzig venue. Over 2300 people attended, which shows how interesting the program proposed 
really was. There is no doubt that this will contribute to the growth of this specialty in Latin America.
As part of the SOLACI-CACI Congress of 2021, the 11th ProEducar-SOLACI Fellows Course 2021 was held. The traditio-
nal activity of SOLACI is to widen knowledge and provide teaching and pedagogical tools to all interventional cardiology 
trainees in Latin America. The success of the course was confirmed by the almost 1500 attendees.
The session held by the MIL Group (SOLACI Latin American Female Interventional Cardiologists) focused on the role pla-
yed by genre in interventional cardiology. It discussed data on working opportunities in our continent to promote female ta-
lent within our specialty. Almost 400 people attended this session.
During our congress, the 1st edition of the ICI@SOLACI-CACI session was held. It focused on innovations in interventio-
nal cardiology and endovascular medicine. Also, the session dedicated to SOLACI Research (the recently created SOLACI 
research area). Both were held on August 6th. Over 200 people attended each session. We should mention the importance of 
innovation, innovators, and research for our specialty in particular, and society in general.
Finally, during the five days of the congress, industry presentations were held at the Main Arena and at the Andreas Gruent-
zig venue. Numerous people attended, which again showed how attractive and important the topics of discussion proposed 
really were.
The SOLACI-CACI 2021 Congress was held, for the very first time, in virtual format within the context of the COVID-19 
pandemic. We were able to interact almost the same way we do in face-to-face congresses. A congress that is still the most im-
portant one for interventional cardiologists, technicians, and nurses in our region.
Finally, I wish to thank all those who contributed to the success of the congress as the metrics and numbers shared with you 
in this editorial undoubtedly prove.
Sincerely,

Aníbal Damonte
SOLACI/CACI 2021 Organizing Committee President
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The evolution of auto-expandable Portico valve

Resultados y desarrollo de la válvula Portico para el implante percutáneo 
de válvula aórtica en pacientes con estenosis aórtica severa
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The report by Drs. Fernández-Pereira and associates (1) is an excellent demonstration of what a team of dedicated inter-
ventionists can achieve using the Portico valve in the first 40 patients. The success rate, complications of the procedure 
and results at 15.8 +/- 9.5 months are similar or better than previously published for patients at high risk of surgery or 
inoperable, see Tables 2 and 3 of the aforementioned article (1). The authors benefited from previous experiences with 
other implanted valves and previous experience with the Portico valve in other countries and adopted the latest sugges-
tions for a successful implant and optimal results; in this way they were able to overcome some of the learning curve 
problems observed for most medical devices.
The Portico valve was first used clinically in 2012 (2), and the first 102 patients were published by Monaharan et al in 
2016 (3). Since then, several small Registers have been published as shown in Table 1 and correspond to references 2-8.
And more recently a large European registry was published, Portico I (7) and the international randomized clinical trial 
of Portico vs Sapien/Evolut presented by the Congress of Transcatheter Valve Therapeutics in 2020 and published in the 
Lancet the same year (9) showing no inferiority to the Sapien and Evolut valves approved by the United States and even 
greater effective area in the Portico valve compared to the Evolut. 
Lately a new release system for the Portico valve was developed, and markedly improved results were published, with 
greater procedure success, less need for pacemaker, less periprotesic leak and in general better results (10). Figures 1 A, 
B and C describe the new valve release system showing lower incidence of vascular complications determined by the 
lower profile of the FlexNav (1D) release device and better valve implantation with minimal moderate of periprotesic 
leak (Figures 2 and 3).
 More recently, the latest version of the Portico valve, the NAVITOR valve was brought to clinical use and received 
approval for clinical use in the European Community (CE Mark). This valve has several modifications: an external 
sleeve designed to avoid perivalvular "leak", a thinner inner sleeve, inward bending of the upper struts and greater radial 

force, without increasing the delivery profile (14F and 15 F 
for smaller and larger valves). The results were presented at 
EuroPCR 2021 by Søndergaard (11) and are described in 
Table 2 and Figure 4.
Essentially as we see they had no severe grade valve insuffi-
ciency after implantation and vascular complications were 
only 1.2%. 
Finally, Abbott has developed a larger Navitor valve, called 
Titan, that can be used on large valve rings up to 30 mm 
and clinical studies are underway at this time.  

Editorial Comment

Figure 1. Nuevo dispositivo de liberación FlexNav de válvula Portico (A, B y C) 
y disminución de complicaciones vasculares (D).

Figure 2. Área Valvular y gradiente medio de Portico con el nuevo dispositivo de 
implantación FlexNav inmediatamente después y a 30 dias: significativa mejoría.

Figura 3. Leak perivalvular con el nuevo dispositivo de implantación FlexNav. 
No se observa leak severo 30 días posimplante. 



Figure 4. Resultados a 30 días de la Hemodinamia pos implante válvula NAVITOR. 
Ausencia de leak moderado o severo. PCR 2021 Presentation by L. Søndergaard.

TABLA 2. Essential results. 

VARC-2 endpoint at 30 days Navitor (n=83)
All-cause mortality 0.0%
Cardiovascular mortality 0.0%
Disabling stroke 1.2%
Life-threatening bleeging 2.4%
Acute lidney injury (stage 2/3) 1.2%
Major vascular complication 1.2%
New permanent pacemaker 18.9% *
Moderate or greather paravalvular leak 0.0%

*: 11 de los pacintes que requirieron nuevo marcapasos permanentes tenían trastorno de 
conducción previo. PCR 2021 Presentation by L. Søndergaard. Navitor TM.

In summary, as the authors demonstrate in this publication (1), the Portico valve offers an optimal option for patients 
with severe aortic stenosis that is being considered for percutaneous implantation. The new designs of both the release 
system and the Portico valve will facilitate the improvement of the results of the procedure and the clinical results to 30 
days and in the remote follow-up.

Augusto Pichard MD
Director Emeritus Cath Labs at Washington Hospital Center, DC.

Former Medical Director Abbott Structural Heart
Professor of Medicine, Georgetown University, Washington DC
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TABLE 1.

First  
author

Method Enrollament 
period

Sample 
size

30-day, all-cause 
mortality 

1-year all-cause 
mortality/survival

Disabling 
stroke 

Major vascular 
complication

Pacemaker 
rate

Paravalvular 
leak

Perlman Prosp. non rand. MC 2012-14 57 3.5% Survival: 4.2% 5.3% 8.8% 8.8% 3.6%>mild
Taramasso Prosp. consecutive SC 2015-16 81 2.4% - 2.4% 1.2% (4.9% major 

bleeging)
14.2% 1.2%>mild

Walther Prosp. non rand. MC 2011-15 198 - Survival: 92.7% vs. 
87.6% sin MCP; NS

- - 15.2% (30 days) 
16.7% (1 year)

-

Linke Prosp. non rand. MC 2011-15 209 3.6% Mortality: 13.8% 5.8% 2.4% 14.7% 7.5%>mild
Möllmann Prosp. no rand. MC 2011-15 222 3.6% - 3.2% 7.2% 13.5% 5.7% moderate 

no severe

Prosp.: prospective. Non rand.: nonrandomized. MC: multicenter. SC: single center. NS: not significant.
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Original article

Experience with aortic valve implantation with the self- 
expanding Portico valve: in-hospital results of a consecutive 
series of patients after 30 days, and at the long-term follow-up

Experiencia con el implante valvular aórtico con la válvula 
autoexpandible Portico: resultados hospitalarios, a 30 días y en el 
seguimiento alejado de una serie consecutiva de pacientes

Carlos Fernández-Pereira1,3,4, Juan Mieres1,2, Hernán Pavlovsky1,3, A. Matías Rodríguez-Granillo1,3,4, Diego Azcarrunz-Catoretti1,2, 
Carolina Salvatori 7, Norberto G. Allende6, Valeria Curotto5, Ricardo Pérez de la Hoz5, Alfredo E. Rodríguez1,2,3,4

ABSTRACT
Approximately 10% of patients older than 75 years have some degree of aortic val-
ve disease and 3.4% of them severe stenotic valve disease (AS). We present our ex-
perience with the Portico valve in 3 hospital in patients with AS. Overall, 40 patients 
were included in whom a Portico aortic prosthetic valve was implanted, which co-
rresponds to 31.2% of our total TAVI experience. In this consecutive series of high risk 
patients or with a contraindication for SAVR, treatment with TAVI with the Portico de-
vice had a low rate of in-hospital complications and after 30 days. The 30-day morta-
lity rate was 7.5% and the rate of permanent pacemaker implantation, 12.5%, which 
is lower than the one reported for this valve.Survival rate at the 15-month follow-up 
was 82.5% and the rate of survival free from cardiac death, 96.8% In this series of pa-
tients, to our knowledge the largest in our country with this type of valve, the im-
plantation of the Portico valve was associated with similar results to those reported in 
the medical literature with other types of devices in this group of patients.

Keywords: TAVI, TAVR, SAVR, aortic valve stenosis, elderly patient, valvular surgery.

RESUMEN
Aproximadamente el 10% o más de los pacientes mayores de 75 años tienen algún grado 
de enfermedad de la válvula aórtica y el 3,4% de ellos presenta enfermedad estenótica se-
vera de esta válvula (EAo). Presentamos nuestra experiencia con la válvula Portico en 3 cen-
tros hospitalarios en pacientes con EAo. En total se incluyeron 40 pacientes a los que se les 
implantó una válvula protésica aórtica Portico que corresponde al 31,2% del total de nuestra 
experiencia en TAVI. En esta serie consecutiva de pacientes de alto riesgo o contraindicación 
para SAVR, el tratamiento con TAVI con el dispositivo Portico mostró baja incidencia de com-
plicaciones hospitalarias y a 30 días. La mortalidad a 30 días fue de 7,5% y la incidencia de 
marcapasos definitivo fue del 15%, que es menor al reportado para esta válvula. La sobrevida 
libre de muerte a 15 meses fue de 82,5% y la sobrevida libre de muerte cardíaca, de 96,8%. 
En esta serie de pacientes, a nuestro conocimiento la más extensa de nuestro país con esta 
válvula, el implante de válvula Portico estuvo asociado a resultados similares a lo reportado 
en la literatura con otros tipos de dispositivos en este grupo de pacientes.

Palabras clave: implante percutáneo de válvula aórtica, cirugía valvular aórtica, 
estenosis valvular aórtica, pacientes añosos, cirugía valvular.
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INTRODUCTION

Approximately 10% of the patients > 75 years have some de-
gree of aortic valve disease and 3.4% of them even severe aor-
tic stenosis (AS), which may have public health implications 
in this age group.
Back in 2002, Dr. Alain Cribier was the first cardiolo-
gist to perform a transcatheter aortic valve implantation 
(TAVI) procedure in France in an inoperable patient. 
Since then, the indications for this procedure have been 

growing nonstop, as well as the experience of the operators 
in the use of this technique, and the design and improve-
ment of the valves.
The growth in the indications for TAVI reported over the 
last few years has been estimated at around 40% per year in 
the Western world. As a matter of fact, to this date, it ex-
ceeds the number of conventional surgical aortic valve repla-
cement (SAVR) procedures performed.
At the beginning, this procedure was performed with a ba-
lloon-expandable valve (Edwards-Sapiens), but a self-expan-
ding design rapidly took over (Evolut-Medtronic) (1-7).
Then, new valve designs entered the market, most self-ex-
panding heart valves, that proved effective for the percuta-
neous management of AS (8-11).
However, only two self-expanding valves showed results that 
were similar to the ones reported with the balloon-expanda-
ble valve (Edward-Sapiens) in randomized studies. These were 
the Evolut (EV) self-expanding valves, and the Portico self-ex-
panding valve (Abbott-Saint Jude), both manufactures with a 
large experience in the design of conventional heart valves.
Our group started performing this procedure back in 2009 
and, until the present time, 128 TAVIs have been perfor-
med all by the same interventional cardiologists. The aim of 
this study is to report our own experience on all the TAVIs 
performed consecutively with the Portico device. As far as 
we know, this is the largest experience ever reported in our 
country and in our region with this device.
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MATERIAL AND METHODS

Study design 
This is a retrospective and longitudinal follow-up registry 
that studied all patients treated with TAVI from March 
2009 through August 2021 in 3 cath labs from the Centro de 
Estudios de Cardiología Intervencionista, Buenos Aires, Ar-
gentina, who were consecutively included in the registry.
Data were extracted from the TAVI prospective registry of 
the Centro de Estudios de Cardiología Intervencionista, Bue-
nos Aires, Argentina from a web-based database with a stan-
dardized form including case reports with consecutive in-
formation on the demographic, clinical, angiographic, and 
echocardiographic characteristics of all patients treated with 
transcatheter aortic valve implantation. All the patients who 
did not receive the Portico valve were excluded from this re-
gistry of 128 patients. The study population that was left 
was, therefore, reduced to 40 patients (Figure 1), that is, all 
patients consecutively treated with TAVI with the Portico 
valve (Abbott-Saint Jude) between February 2017 through 
August 2021 at the cath labs of Centro CECI in Buenos Ai-
res, Argentina.
The Portico valve consists of a bovine pericardial prosthesis 
mounted on a self-expanding nitinol stent. This prosthesis is 
fully repositionable, and the valve starts to work immedia-
tely during implantation. The location of the stent cells also 
facilitates accessing the coronary arteries. A complete des-
cription of this valve has already been published. (12)

Endpoints
This study primary endpoint was to know the in-hospital 
mortality rate and the rate of major adverse cardiovascular 
events (MACE) at 30 days and at the long-term follow-up 
(death, major stroke, and severe vascular complications). Se-
vere vascular complications were defined as those that requi-
red the transfusion of two red blood cell units and/or surgi-
cal repair.
The study secondary endpoints were to analyze the previous 
valve gradient and area immediately after the implant and at 
the long-term follow-up.
The rate of changes on the electrocardiogram (EKG) after 
implantation and the need for permanent pacemaker im-
plantation after TAVI and its comparison with the non-Por-
tico implants of our series are also a matter of secondary 
analysis. Deaths occurred both during index hospitaliza-
tion and valve implantation were considered cardiovascular. 

Both the results of the gradient and the readings of valvular 
flow velocity obtained at the transthoracic echocardiogra-
phic 6-month follow-up were studied too.

Implantation procedure
The Portico valve implantation procedure was performed by 
the same interventional cardiologists (AER, CFP, and JM) 
in all the cases.
All cases were non-aggressively predilated with a balloon of 
a size that was always inferior to the minimum diameter of 
the aortic annulus on the multislice computed tomography 
coronary angiography and under a high-frequency transient 
pacemaker.
After implantation, postdilatation was only used in the pre-
sence of moderate residual valvular regurgitation and based on 
the readings provided by the transthoracic echocardiogram.
The transthoracic echocardiography was used in all cases af-
ter implantation to assess the degree of stenosis and/or resi-
dual valvular regurgitation. Also, to rule out the possibility 
of pericardial effusion.
The size of vascular access, valve annulus, height of coronary 
ostia, and pre-implantation planning was guided through a 
multislice computed tomography coronary angiography.
Patients received a 6-month course of dual antiplatelet the-
rapy (DAPT) except for those already anticoagulated who 
received this course plus a 1-month only course of anticoa-
gulation followed by P2Y12 inhibitors plus anticoagulation.
A cine coronary arteriography was selectively performed 
before implantation in all the cases. Only lesions conside-
red severe in the main vessels by visual estimation using the 
ERACI anatomical risk score criteria were treated. (13)
Statistical analysis. Regarding the statistical analysis, the dis-
crete variables were expressed as frequencies (percentage of 
patients), and the continuous ones as mean and standard 
deviation. P values were estimated using the Student t test, 
the chi-square test or Fisher’s exact test, when appropriate. 
The statistical software package SPSS v.17.7 (IBM Corp, Ar-
monk, NY, United States) was used to perform the analysis.

TABLE 1. Baseline clinical and angiographic characteristics.

Variable N
No. of patients 40
Age, years 80.9±7.8
Sex, male, % 63.1
Arterial hypertension, % 72.5
Dyslipidemia, % 47.5
Smoking habit, % 12.5
Diabetes, % 12.5
Chronic kidney disease, % 15.0
Dialysis, % 2.5
Previous revascularization, % 27.5
Previous CABG, % 20.0
Angioplasty, % 27.1
Previous surgical aortic valve replacement, % 10.0
Peripheral vascular disease, % 15.0
Moderate or severe COPD, % 35.0
Previous stroke/TIA, % 12.5
Overweight, % 32.5
Anemia, % 15.0
Previous pacemaker, % 15.0
First-degree AV block, % 23.5
RBBB, % 2.9
First-degree AV block + RBBB, % 23.5
EuroSCORE, % 11.8±2.8

TIA: transient ischemic attack. RBBB: right bundle branch block.

128 patients with 
symptomatic severe  

aortic stenosis

M
arch 2017 - Septem

ber 2021

40 patients implanted with  
the PORTICO valve

In-hospital MACE and at the long-term follow-
up (all-cause mortality, infarction, stroke, and 

severe vascular complications)

36 PÓRTICO 4 PORTICO FLEXNAV

23 patients with CoreValve
27 patients with Jenavalve
9 patients with Lotus
28 patients with Edward-Sapiens
3 patients with Evolut

Figure 1. Study population, overall number of patients treated with TAVI and 
with the Portico valve, and reason for this presentation.

214 Revista Argentina de Cardioangiología Intervencionista 2021;12(4):213-217



RESULTS

A total of 40 patients implanted with a Portico aortic valve 
prosthesis were included. This represented 31.2% of the en-
tire TAVI experience of our center (14). The first patient was 
treated back in March 2017, and all the patients treated un-
til September 2021 have been included in this series.
All patients underwent a 30-day follow-up when this report 
came out. The median follow-up was 15.8 months +-9.5. The 
mean age was 80.9 +/- 8.1 years, and 64.5% of the patients 
were men. Euroscore II was 11.8 +/- 2.8.
Except for two patients, the rest were patients of high surgical risk 
and/or with a direct contraindication to conventional surgery.
Femoral access was used in 97.5% of the cases while in the re-
maining ones, the axillary artery was used. All patients were 
treated via surgical arterial dissection in the artery where the 
valvular device would eventually be implanted. No puncture 
or percutaneous wound closure were used in this series.
The first model of valve was used in 36 patients while in the 
remaining 4 the FlexNav design was used.
A total of 4 patients had already undergone a previous 
SAVR (10%), and 47.1% a previous myocardial revasculari-
zation surgery and/or a previous coronary angioplasty. The 
baseline demographic characteristics of the 40 patients are 
shown on Table 1.
Valve implantation was technically successful in 100% of the 
cases. No transient pacemaker was used regarding valve implan-
tation. Similarly, no cerebral protection device was used either.
Two patients with significant ventricular hypertrophy 
showed cardiac tamponade probably due to the hydrophilic 
guidewire used to access the left ventricle (3). Both patients 
were drained at the cath lab with good disease progression, 
and eventually discharged 4 to 5 days after the implant.
A total of 33 patients (82.5%) did not show aortic regurgita-
tion in the thoracic aortogram performed after the implant. 
Mild paravalvular leak, however, was reported in 5 patients 
(12.5%) while in the remaining 2 it was moderate to severe. 
Both patients required dilatation with an oversized balloon 
to correct the leak.
The procedural characteristics are shown on Table 2.
Immediately after the implant, two patients showed signs 
of minor strokes with clinical resolution and without focal 
signs within the first 30 days. No in-hospital major strokes 
were reported in the entire series or at the 30-day follow-up.
A total of 3 patients died at the 30-day follow-up. All dea-
ths were considered cardiovascular (7.5%). One death was 
due to severe metabolic acidosis probably due to acute lower 
limb ischemia for prolonged clamping of the peripheral ar-

terial distal bed 7 days after the implant. The second patient 
suffered acute generalized widespread bleeding within the 
first 24 hours. The third one had an intermittent AV block 
after the implant while waiting for permanent pacemaker 
implantation. Afterwards, a previously treated digestive ble-
eding relapsed followed by bilateral pneumonia, and severe 
hypoxia (maybe COVID 19?). The patient died 10 days after 
TAVI due to cardiac arrest.
A total of 11 patients (27.5%) developed a new right bundle 
branch block (RBBB) during hospitalization, and 5 additio-
nal patients required permanent pacemaker implantation. 
All these patients had previous conduction disorders.
Both disease progression and complications of the 40 pa-
tients at the 30-day follow-up are shown on Table 3.
The transthoracic echocardiogram performed after the im-
plant confirmed that the valvular area improved significant-
ly from 0.73 to 1.88; P < .01 (Figure 2).

Long-term follow-up 
All the patients discharged from the hospital underwent cli-
nical follow-up (37/37 100%).
A total of 4 patients (10.8%) died at the follow-up. Three of the-
se were described as noncardiac deaths (pneumonia, lung cancer, 
and COVID 19) while the last one occurred in a female patient 
treated with valve implantation at the 3-year follow-up with a 
normofunctioning valve according to the echocardiogram, who 
underwent sudden and progressive dyspnea in < 24 hours. The 
patient eventually died of a ventricular arrhythmia (suspected 
pulmonary thromboembolism). The cardiac death-free survi-
val rate of patients at the 6-month follow-up was 96.8% (31/32).
The overall 30-day mortality rate and at the long-term fo-
llow-up was 17.5% (7/40).
The death-free survival rate and the rate of MACE are both 
shown on Table 3.
A total of 2 patients underwent successful angioplasty revas-
cularization at the follow-up (5%).
In the follow-up echocardiography performed, the gradient 
measured on the transthoracic echocardiography signifi-
cantly reduced the mean gradient after valve implantation, P 
< .001; peak P < .001; and flow velocity, P < .001 (Figure 3).
The rate of permanent pacemaker implantation with the 
self-expanding Portico valve after 1 year was 15% (6/40), 
which is somehow similar to the overall rate reported in 
our series [18.4% (14)], and numerically lower compared to 
other non-Portico valve implantations of the series [6/40 vs 
18/88 (15% vs 20.4%, respectively P = .37)].

Figure 2. Valvular area (cm2) before and immediately after the implant.

TABLE 2. Procedural characteristics.

Variable N
Nº Patients 40
Age, years 80.9±7.8
Femoral access, % 97.5
Valve-in-valve, % 3
Valve no. 23, % 20.0
Valve no. 25, % 25.0
Valve no. 27, % 22.5
Valve no. 29, % 32.5
Postdilatation, % 5.02
Volume of contrast used, ml 226±65
Preoperative creatinine levels, mg/dl 1.1±0.3
Postoperative creatinine levels (48 hours), mg/dl 1.2±0.8
Fluoroscopy time, min 29.3±12.6
Hospital stay, days 5.8±6.1
Successful implantation procedure, % 100
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DISCUSSION

In this consecutive series of high-risk patients or with a con-
traindication to SAVR, the transcatheter aortic valve implan-
tation (TAVI) procedure with the Portico self-expanding val-
ve showed a low rate of in-hospital complications and at the 
30-day follow-up. The 30-day mortality rate was 7.5%.
Survival rate at the median follow-up was 82.5% whi-
le the patients’ cardiac death-free survival at the > 6-mon-
th follow-up was nearly 97%, indicative of how effective the 
treatment really was.
Similarly, both the valvular area and gradient improved signifi-
cantly after TAVI at the long-term follow-up (figures 2 and 3).
The results of this study should be put into context based on 
the target patients’ clinical profile.
As described in the results, except for two patients, the rest 
of the patients followed the modality effective in our coun-
try on the indication for TAVI according to the Argenti-
ne Social Security system based on which only high-risk pa-
tients for SAVR can be accepted for TAVI (15).
What this means is that this population is far from the cu-
rrent European and/or American recommendations on in-
dications for transcatheter aortic valve implantation given 
the recent positive results seen in low or intermediate risk 
patients in comparative randomized trials between TAVI 
and SAVR recently published like the PARTNERS 3, NO-
TION, SURTAVI, and the EVOLUT low risk trials. In 
these trials TAVI proved non-inferior to TAVI and reduced 
the rates of overall mortality and cardiovascular death in pa-
tients with low or intermediate risk (1.16-22).
Our patients were far from being a low or intermediate risk 
group, and our results should be compared with the first 
randomized clinical trials conducted in inoperable or high 
clinical risk patients (4-6).

For example, in the PARTNERS trial of high-risk patients 
the 1-year mortality rate of the TAVI group was 24.2%, 
which is somehow similar to the 17.5% rate reported in this 
series (5).
Similarly, we should mention that although no cerebral pro-
tection device was used the rate of major strokes reported at 
the follow-up was only 2.5%, which is lower compared to the 
high rate of stroke (5.1%) reported by the PARTNERS at 
the 1-year follow-up (5).
Also, these results should be put into context and compared 
to those obtained with SAVR in our country that in the last 
national registries (23) reported a 30-day mortality rate of 
nearly 9% with simple valvular replacement and 13.4% with 
combined surgery.
Finally, the rate of permanent pacemaker implantation was 
15%, which is somehow lower compared to the one reported 
for this valve (11) and, in our own experience, numerically 
lower compared to the overall rate reported with non-Portico 
valves. Nonetheless, the use of this device was consistent with 
a greater knowledge of the technique by the group that per-
formed the TAVI procedure (14). Although the rate of com-
plete left bundle branch block after Portico valve implanta-
tion is 28% during the implantation process (24), 60% of the-
se LBBBs resolve within 30 days. Consistent with these data, 
27.5% of our population had a new LBBB after implantation.
Although long-term mortality does not seem to be associa-
ted with permanent pacemaker implantation post-TAVI 
(24), we honestly believe that it is the greatest challenge that 
we need solve for a routine use of this technique in young 
patients with low or intermediate risk.

Study limitations
This was a relatively small study sample with a new valve de-
vice on which only one non-inferiority study has been con-
ducted with the 2 valves currently available in the United 
States. Although this study met the non-inferiority criteria 
at 1 year, it also confirmed the presence of more in-hospi-
tal events (25) probably due to the lack of experience of the 
heart team operating this device. Finally, although a post-
hoc comparison confirmed a higher 2-year mortality rate 
with the Portico valve compared to the Edward Sapiens ba-
lloon-expandable valve, it was somehow similar to that of 
the Evolut Medtronic self-expanding vale. Also, the hemod-
ynamics of the Portico valve was better than that of the Ed-
ward Sapiens balloon-expandable valve.
The valvular area was measured through Doppler echocar-
diography in most patients before and after valve implan-

Figure 3. Peak and mean gradients and valvular flow velocity as seen on the 
echocardiography before the implant and at the 6-month follow-up.

TABLE 3.  Clinical events.

In-hospital events (procedural and at the 30-day follow-up)            n=40
% (n)

All-cause mortality, % 7.5 (3/40)
Cardiac death, % 7.5 (3/40)
Minor stroke, % 5.0 (2/40)
Severe vascular complications, % 15.0 (6/40)
Cardiac tamponade, % 5.0 (2/40)
MACE, % 25 (10/40)
New left bundle branch block, % 27.5 (11/40)
Need for transient pacemaker, % 20.5 (8/40)
Need for a permanent pacemaker, % 12.5 (5/40)

Events at the follow-up  (15,2±6 months)                                                    n=37
All-cause mortality, % 10.8 (4/37)
Cardiac death, % 2.7 (1/37)
Myocardial infarction, % 0.0 (0/37)
Revascularization, % 5.4 (2/37)
Major stroke, % 2.7 (1/37)
Permanent pacemaker % 2.7 (1/37)
Overall MACE, % 13.5 (5/37)

Eventos acumulados (intrahospitalarios y durante el seguimiento) n=40
Overall all-cause mortality, % 17.5 (7/40)
Overall cardiac death, % 10.0 (4/40)
Overall myocardial infarction, % 0.0 (0/40)
Overall revascularization, % 5.0 (2/40)
Permanent pacemaker, % 15.0 (6/40)
Major and minor stroke, % 7.5 (3/40)
Overall MACE, % 30 (12/40)

  MACE: death, infarction, major stroke, and severe vascular complications.
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tation. However, both the gradient and the velocity of flow 
were measured at the follow-up, which confirmed the good 
functioning of the valve as figure 3 shows.

CONCLUSIONS

As far as we know this is the largest series of consecutive pa-
tients of high clinical risk treated with the Portico valve ever 
published in our country. The implantation of the Portico 
valve was associated with low rates of in-hospital mortality 
and adverse events, and death-and-cardiac-death-free sur-
vival rates at the 1-year follow-up similar to those reported 
by the medical literature with other types of valves in this 
group of patients.

WHAT DOES THIS STUDY ADD?

#  Transcatheter aortic valve implantation (TAVI) has be-
come the procedure of choice to treat high-risk aortic 
valve disease. Actually, the latest randomized clinical 

trials (RCT) conducted that compared it to surgical aor-
tic valve replacement (SAVR) showed similar or even be-
tter survival rates at the 2-year follow-up with TAVI in 
low or intermediate risk patients.

#  Following these RCTs, both the American and the Eu-
ropean guidelines recommend its use in these cases.

#  The comparative experience with SAVR was performed 
with the two valves more widely used today and appro-
ved for clinical use in the United States (Edwards Sa-
piens, and Evolut Medtronic). In our country, the ex-
perience and long-term results of other valves have not 
been reported extensively.

#  This study described a consecutive series of patients with 
TAVI implanted with the Portico self-expanding valve 
(Abbott-Saint Jude) in a group of high clinical risk patients.

#  The patients’ > 1-year survival rate was 82.5% while the 
cardiac death-free survival rate at the > 6-month fo-
llow-up was 96.8%.

#  As far as we know, this is the largest series ever reported 
on the use of this valve in our country.
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Original article

Percutaneous coronary interventions in very elderly 
patients referred due to symptomatic coronary disease

Intervenciones coronarias percutáneas en pacientes muy ancianos 
referidos por enfermedad coronaria sintomática

Jonathan Miara1,3, Adolfo Ferrero Guadagnoli1, Alejandro E. Contreras2, Miguel A. Ballarino1, Carlos R. Leonardi1,  
Marcos Amuchástegui1,2

ABSTRACT
The elderly population is increasing and has a high cardiovascular risk. This popula-
tion has been systematically excluded from the clinical trials to the point that the evi-
dence on what the best treatment is remains unknow to this date. We analyzed data 
from 63 consecutive patients > 85 years treated with percutaneous coronary inter-
vention to assess the results of patients who were offered percutaneous treatment for 
the management of their symptomatic coronary artery disease. They were categori-
zed into 3 clinical groups (unstable angina, NSTEMI or STEMI) and follow-up was di-
vided into 2 groups (hospitalization after 1 month or after 1 year). The patients’ mean 
age was 87.54 years (85 to 99), 66.7% were women, and 33.3% were men. A total 
of 33.3% presented with STEMI, 38% with NSTEMI, and 28.7% with unstable angina.
On average, a total of 1.29 PCIs were performed (a minimum of 1 and a maximum of 
4) and 1.21 stents being implanted (a minimum of 0 and a maximum of 3). Radial ac-
cess was used in 36% of the patients.
Procedural complications were AKI (24%). A total of 2% of the patients required dialy-
sis, 12% had major bleeding, and 5% perioperative AMI. No strokes were reported. 
The overall in-hospital cardiovascular mortality rate was 17% at the 1-month fo-
llow-up (being 5%, 13%, and 33% respectively for unstable angina, NSTEMI or STEMI, 
respectively), and 20% at 1 year. The mean hospital stay was 5.44 days (a minimum of 
0 days and a maximum of 41 days).

Keywords: coronary interventions, angioplasty, elderly patients, risk.

RESUMEN
La población anciana está en progresivo aumento y presenta un elevado riesgo car-
diovascular. El mejor tratamiento para ofrecerles no se conoce precisamente ya que 
esta población ha sido sistemáticamente excluida de los estudios clínicos. Con el ob-
jetivo de evaluar los resultados que obtuvieron nuestros pacientes ancianos a los cua-
les se les ofreció tratamiento percutáneo de su patología coronaria sintomática, ana-
lizamos los datos de 63 pacientes consecutivos > 85 años que fueron sometidos a 
intervención coronaria percutánea. Se dividieron en 3 grupos clínicos (angor inesta-
ble, infarto agudo c/ST o Infarto agudo s/ST) y el seguimiento en 2 grupos (hospi-
talización hasta el mes posterior, y al año). La edad promedio de los pacientes fue 
87,54 (rango: 85-99), 66,7% mujeres y 33,3% hombres. El 33.3% se presentó con infar-
to agudo c/ST, el 38% con infarto agudo s/ST y el 28,7% con angina inestable.
Se realizaron en promedio 1,29 (1-4) PCI, con 1,21 (0-3) stents. El acceso fue radial 
en el 36%.
Las complicaciones relacionadas con el procedimiento fueron: 24% IRA o reagudiza-
ción de una falla preexistente y el 2% requirió diálisis, 12% de sangrado mayor, 5% de 
IAM periprocedimiento. No hubo accidentes cerebrovasculares. La mortalidad cardio-
vascular global fue de 17% durante la internación y al mes (con 5%, 13%, y 33%, res-
pectivamente, para angor inestable, infarto agudo s/ST o infarto agudo c/ST) y del 
20% al año. La internación promedio fue de 5,44 (0-41) días.

Palabras clave: intervenciones coronarias, angioplastia, pacientes ancianos, riesgo.
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INTRODUCTION

Life expectancy has been increasing parallel to the growth 
of the elderly population. According to the Census of 2010, 
the rate of people > 65 in Argentina was 10.2% compared to 
7%1 back in 1970. Old age per se is one of the greatest cardio-
vascular risk factors, and coronary artery disease is the most 
common cause of death among the elderly.2 In this context, 
it is of paramount importance to implement effective treat-
ments specifically aimed at elderly patients with coronary 
artery disease. However, little is known about the manage-
ment and results of the treatment of coronary artery disea-
se in this age group since these patients have systematically 
been excluded from clinical trials.3

This population poses a double challenge. On the one hand, 
they are a high-risk group to undergo percutaneous coronary 
interventions4 since this population has a high-risk profile 
due to the associated comorbidities, physical frailty, polyme-
dication, high ischemic load due to multivessel coronary ar-
tery disease, and severe coronary artery calcification. On the 
other hand, they can also benefit from a percutaneous co-
ronary intervention, which means that the risk-benefit ratio 
should be carefully taken into consideration.
The objective of this study of “very elderly” patients (> 85 
years) is to assess the results of coronary angioplasty in our 
hospital in the subgroup of patients we call very elderly.

MATERIALS AND METHODS

Retrospective, observational, and descriptive study inclu-
ding data from our hospital coronary care unit database and 
the patients’ health records. Data from consecutive patients 
treated with coronary angioplasty who were > 85 years 
whenthe procedure was performed were extracted. The pa-
tients selected were subcategorized based on their clinical 
presentation into: ST-segment elevation myocardial infarc-
tion (STEMI), non-ST-segment elevation acute myocardial 
infarction (NSTEMI), and unstable angina (UA).
Patients were diagnosed with STEMI, NSTEMI based 
on the third universal definition of myocardial infarction 
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of 2012.6 The group of patients with UA included “outpa-
tients” with early-onset (< 0 = to 2 months) or late-onset an-
gina (< 0 = to 2 months) despite the use of, at least, 2 antian-
ginal agents who may or may not have ischemia provable in 
a non-invasive positive test like stress echocardiography or 
myocardial perfusion scintigraphy.
Decisions on the procedure, access site, use of adjuvant drug 
therapy, and type of stent were left to the operator’s crite-
rion. Only the index events of patients treated with staged 
procedures were included. These patients received another 
elective percutaneous coronary intervention (PCI) after the 
culprit vessel was previously treated.
All patients treated with PCI received heparin at a dose 
of 80 mg/kg, aspirin, ticlopidine or clopidogrel according 
to the standard effective regulations. Patients treated with 
drug-eluting stents received a 1-year minimum course of 
dual antiplatelet therapy.
Follow-up was divided into 2 different in-hospital disease 
progression follow-ups: 1) until the 30-day follow-up; 2) un-
til the 1-year follow-up. Follow-up took place at the doctor’s 
office of at the treating center. Also, through phone calls 
with those who underwent followed-up in a different center. 
All patients were informed and trained on the standard the-
rapy of secondary prevention at discharge according to the 
recommendations applicable to this date.
Angioplasty-related adverse events at the follow-up were 
in-hospital mortality (defined as the appearance of death 
during the hospital stay after the procedure, after 30 days, 
and after 1-year). Cardiac death was defined as death due to 
arrhythmias, mechanical complications (myocardial ruptu-
res or severe valvular compromise) or refractory heart failu-
re. The remaining causes were defined as non-cardiogenic.
Reinfarction after acute myocardial infarction (R-AMI) is 
defined as the presence of, at least, 2 of the 3 following crite-
ria: changes on the ECG, precordial pain (or other anginal 
equivalent) or elevated biomarker levels after the PCI.
Stroke was defined as the permanent loss of neurological 
function (including coma) following an ischemic or hemo-
rrhagic vascular event as seen on the brain images obtai-
ned through computed tomography or magnetic resonance 
imaging.
Postoperative acute kidney injury (AKI) was defined as oli-
guria (production of urine < 30 mL/h) or anuria and was as-
sociated with a daily increase of serum creatinine and blood 

urea nitrogen of 0.1 mg/dL and 0.10 mg/dL, respectively or 
with the need for hemodialysis or peritoneal dialysis some-
time after the coronary intervention and up to 10 days later.
Patients were considered smokers following current or past 
smoking habits. The number of cigarettes smoked was disre-
garded to this point.
Hypertensive patients (HTP) were patients with a past me-
dical history of systemic arterial hypertension or medicated 
against such condition. Patients with pressure levels > 140 
mmHg.
Dyslipidemic patients (DLP) were those with a past medi-
cal history of hypertriglyceridemia, hypercholesterolemia 
or both. The ab results were: triglycerides > 150 mg/dL and 
cholesterol > 200 mg/dL.
Diabetic patients (DBP) were those with a past medical his-
tory of diabetes or treated with insulin or with some hypo-
glycemic agent.
Major bleeding was defined as the need for transfusion of, at 
least, 2 red blood cell units after the procedure.
The statistical analysis was performed using the statistical 
system Infostat (Universidad Nacional de Córdoba, 2014, 
free version). The categorical variables were expressed as per-
centage, and the continuous ones as mean and interquarti-
le range.

RESULTS

From January 1994 through June 2019 our center perfor-
med coronary angioplasties to 540 patients. A total of 63 of 
these patients were > 85 (figure 1) with a mean age of 87.54 
(85 to 99), 66.7% were women while 33.3% were men. A to-
tal of 33.3% presented with STEMI (anterior, 57%; inferior, 
29%; lateral, 14 %), 38% with NSTEMI, and the remaining 
28.7% were referred due to UA.
Regarding the cardiovascular risk factors (table 1) known at 
the time the PCI was performed, it was confirmed that 84% 
of the patients were HTP, 54% were DLP, 35% were past or 
present smokers, 12% had chronic obstructive pulmonary 
disease, 29% were DBP (and 6% of these were insulin-de-
pendent patients). A total of 29% of the patients had had a 
previous acute myocardial infarction (AMI), 17% of the pa-
tients a previous PCI, and 10% of the patients had been trea-
ted with surgical revascularization (coronary artery bypass 
graft).
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Figure 1. Chart showing both the general and the study population.
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A total of 54% of the patients were in normal sinus rhythm, 
12% had atrial fibrillation, and 10% were pacemaker carriers 
and had rhythms associated with such pacemakers. A total of 
5% of these patients had complete right bundle brunch block 
(RBBB), and 13% complete left bundle brunch block (LBBB).
According to the coronary angiography, 10% had signifi-
cant left main coronary artery disease, 52% left anterior des-
cending coronary artery disease, 40% right coronary artery 
disease, and 30% left circumflex artery disease. On average, 
the number of vessels that were significantly compromised 
(≥ 70% obstruction) was 1.89 (1.00 to 3.00), the mean num-
ber of PCIs performed was 1.29 (1 to 4), the average number 
of stents used was 1.21 (0 to 3) of which 22% were drug-elu-
ting stents and the remaining ones, bare-metal stents. The 
access route was radial in 36% of the cases (table 2).
Regarding procedural complications (figure 2) we should 
mention that no complications were reported intraoperati-
vely. Also, during the hospital stay, 24% of the patients de-
veloped AKI or preexisting failure relapse, and 2% required 
dialysis. A total of 12% of the patients had major bleeding, 
and 5% a perioperative AMI. No periprocedural ischemic or 
hemorrhagic strokes were reported.
The overall cardiovascular mortality rate was 17% during the 
hospital stay and at the 1-month follow-up (5%, 13%, and 33%, 
respectively if the clinical presentation is considered whether 
UA, NSTEMI or STEMI), and 20% at the 1-year follow-up.
The mean hospital stay was 5.44 days (0 to 41).

DISCUSSION

In the routine clinical practice, the elderly patients are of-
ten prescribed with medical or conservative therapy instead 
of a PCI.7 This is, in part, due to the fact that these patients 
are very challenging because they can have atypical clinical 
presentations and even late-onset clinical manifestations, 
more chances of having concomitant diseases, cognitive im-
pairment, physical frailty, polymedication, and a more com-
plex coronary artery disease (multiple vessels, tortuosity, and 
significant calcification), and even a greater ischemic load.8 
Many times it is believed that these challenges minimize be-
nefits and increase the risk of complications associated with 
invasive treatment. Consequently, traditionally the manage-
ment of very old patients has been more conservative com-
pared to what the clinical practice guidelines actually re-
commend with suboptimal access to angiography, early re-
vascularizations, and even optimal medical therapy.9 Howe-
ver, there is strong evidence nowadays that high-risk patients 
benefit from PCI, which should bring the threshold down 
when it comes to the implementation of more aggressive 
strategies in this age group of unquestionable high risk.10

Currently, primary PCI performed within the recommen-
ded time frames is the therapy of choice for patients with 
STEMI. Therefore, thrombolytic agents are spared for si-
tuations in which mechanical reperfusion is not available. 
Very elderly patients with STEMI treated with PCI have 

TABLE 1.GENERAL characteristics of the population.

Unstable angina NSTEMI STEMI Overall
Total pts 18 24 21 63
Age 86.5 (85-93) 88 (85-99) 88.24 (85-94) 87.54 (85-99)
Women 13 72.0% 15 62.5% 14 67.0% 42 66.7%
Men 6 33.0% 9 37.5% 7 33.0% 22 33.3%
AHT 17 94.0% 21 88.0% 15 68.0% 53 84.0%
Smoking habit 2 11.0% 11 46.0% 9 43.0% 22 35.0%
DLP 14 77.0% 11 46.0% 9 43.0% 34 54.0%
DBP 5 27.0% 9 38.0% 4 19.0% 18 29.0%
Insulin 0 0.0% 2 8.0% 2 10.0% 4 6.0%
CKD 5 27.0% 6 25.0% 3 14.0% 14 22.0%
Creatinine 1.12 (0.68-2.00) 1.21 (0.57-3.40) 1.03 (0.58-1.45) 1.12 (0.48 3.40)
HB 12.15 (8.40-15.90) 12.26 (9.70-16.80) 12.19 (5.30-15.70) 12.19 (5.30-16.80)
COPD 0 0.0% 4 17.0% 3 14.0% 7 12.0%
Ischemic stroke 1 5.0% 1 4.0% 1 5.0% 3 5.0%
Previous PCI 6 33.0% 2 8.0% 3 14.0% 11 17.0%
Previous AF 4 24.0% 4 17.0% 3 14.0% 11 17.0%
Previous AMI 10 55.0% 6 25.0% 2 10.0% 18 29.0%
DHF 6 33.0% 6 25.0% 1 5.0% 13 21.0%
CVS 2 11.0% 4 17.0% 1 5.0% 7 12.0%
CABG 2 11.0% 3 13.0% 1 5.0% 6 10.0%
Valve R 0 0.0% 1 4.0% 0 0.0% 1 2.0%
PM 2 11.0% 3 13.0% 1 5.0% 6 10.0%
ASA 16 88.0% 14 58.0% 8 38.0% 38 60.0%
Statins 8 44.0% 6 25.0% 1 5.0% 15 24.0%
Clopidogrel 4 22.0% 5 21.0% 0 0.0% 9 14.0%
OAC 2 11.0% 2 8.0% 0 0.0% 4 6.0%
LVEF pre-PCI 54% (29%-70%) 58% (30%-68%) 57 % (36%-70%) 56% (29% 70%)
LVEF post-PCI 51.4% (20%-70%) 54% (30%-70%) 47% (30%-66%) 51% (29%-70%)
Sinusal 17 94.0% 19 79.0% 18 86.0% 54 85.0%
AF post-PCI 2 11.0% 4 17.0% 1 5.0% 7 12.0%
RBBB 0 0.0% 3 13.0% 0 0.0% 3 5.0%

Abbreviations: AF, atrial fibrillation; AHT, arterial hypertension; AMI, acute myocardial infarction; ASA, acetylsalicylic acid; CABG, coronary artery bypass graft; CKD, chronic kidney di-
sease; COPD, chronic pulmonary obstructive disease; CVS, cardiovascular surgery; DBP, diabetic patients; DHF, decompensated heart failure; DLP, dyslipidemic patients; H, hemoglo-
bin; LVEF, left ventricular ejection fraction; OAC, oral anticoagulation; Pat, patients; PCI, percutaneous coronary intervention; PM, pacemaker; RBBB, right bundle branch block; val-
ve R, heart valve replacement.
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lower morbidity and mortality rates compared to those 
treated with medical therapy or thrombolytic agents.11 Re-
garding the specific comparison with fibrinolytic agents we 
have evidence in favor of the PCI regarding mortality, mor-
bidity, and safety coming from randomized clinical trials 
that compared these strategies in very elderly patients.12,13 
Also, a meta-analysis of 22 randomized trials that compa-
red the PCI vs fibrinolytic therapy and analyzed 410 oc-
togenarian patients confirmed lower mortality rates fa-
vorable to the PCI (18.3 vs 26.4; P = .04).14 In our series, 
the in-hospital mortality rate of patients with STEMI was 
33%. This mortality rate is similar to the one reported by 
other studies that included octogenarian and nonagena-
rian patients (mean age, 88 years) like we did.15 Complica-
tions occurred in 20% of the patients. Procedural complica-
tions were major bleeding (2%), perioperative AMI (10%), 
and AKI (33%).
In the case of very elderly patients with NSTEMI the si-
tuation is similar in the sense that these patients receive su-
boptimal medical therapy compared to the current recom-
mendations.15 However, this subgroup of patients benefits 
in terms of mortality, especially, morbidity when treated 
with percutaneous revascularization and even more when 
this therapy is complemented with the optimal medical the-
rapy.16 The CRUSADE trial confirmed a lower in-hospital 
mortality rate in elderly patients similar to ours treated with 
this invasive strategy.17 Another recent study based on data 
from the Nationwide Inpatient Sample proved that, compa-
red to an early conservative approach, an early invasive stra-
tegy in octogenarian patients with NSTEMI was associa-
ted with a lower in-hospital mortality rate, fewer acute is-
chemic strokes, intracranial hemorrhages, GI bleeding, and 
even shorter hospital stays.18 In our own experience, elder-
ly patients with this syndrome had a 13% mortality rate du-
ring the hospital stay with a 6% rate of overall complications 
(major bleeding, 8%, and AKI, 17%).

The European Society of Cardiology, the American Co-
llege of Cardiology, and the American Heart Associa-
tion recommend treating very old patients individually 
with a correct balance regarding the risk-benefit ratio. 
They also recommend taking into consideration ische-
mia, the risk of bleeding, life expectancy, and comorbidi-
ties including cognitive function, quality of life, and the 
patient’s wishes before deciding on the most appropriate 
therapy.19,20,21

In the subgroup of patients treated with elective PCIs due 
to UA, the rate of complications was low (6%) (being chro-
nic kidney disease, 22%, and major bleeding, 16% the most 
common complications of all). Also, only 1 patient died of 
retroperitoneal bleeding, meaning that this death was di-
rectly associated with the procedure. Studies comparing the 
invasive vs the conservative strategy in these patients conclu-
de that anginal symptoms, and quality of life22 do actually 
improve. Also, that there is a greater absolute reduction of 
the mortality rate.23

Regarding the stent that should be used to treat the coro-
nary lesions of elderly patients we can say that, as it happens 
with the other patients, the benefit of using drug-eluting 
stents is a lower rate of target vessel revascularization and 
fewer acute myocardial infarctions at the follow-up. Howe-
ver, there does not seem to be a significant impact regarding 
mortality and strokes.24

We should mention the prevention of complications in 
these patients since these complications have an impact on 
survival. With this goal in mind, over the last 5 years, we 
have been using the radial approach in all our patients (ex-
cept when this approach was unavailable). This approach 
reduced access site bleeding significantly to the point 
that patients treated with this technique never had major 
bleeding.
Our study limitations are those of an observational 
and retrospective study. That means that the possibili-

TABLA 2. Intervención coronaria percutánea.

Unstable angina NSTEMI STEMI Overall
LMCA 1 5.0% 2 8.0% 3 14.0% 6 10.0%
LAD 16 88.0% 18 75.0% 18 86.0% 52 83.0%
LCX 8 44.0% 12 50.0% 10 48.0% 30 48.0%
RCA 13 72.0% 16 67.0% 11 52.0% 40 63.0%
No. of vessels 1.95 (1-3) 1.91 (1-3) 1.90 (1-3) 1.89 (1-3)
No. of PCIs 1.32% (1-3) 1.21 (1-3) 1.43 (1-4) 1.29 (1-4)
No of stents 1.16% (0-3) 1.17 (0-3) 1.38 (0-3) 1.21 (0-3)
Bleeding > 3 16.0% 2 8.0% 2 10.0% 7 12.0%
AKI 4 22.0% 4 17.0% 7 33.0% 15 24.0%
Dialysis 1 5.0% 0 0.0% 0 0.0% 1 2.0%
Ischemic stroke post-PCI 0 0.0% 0 0.0% 0 0.0% 0 0.0%
Hemorrhagic stroke post-PCI 0 0.0% 0 0.0% 0 0.0% 0 0.0%
AMI post-PCI 1 5.0% 0 0.0% 2 10.0% 3 5.0%
In-hospital CV death at 30 days 1 5.0% 3 13.0% 7 33.0% 11 17.0%
1-year CV death 1 5.0% 4 16.0% 8 38.0% 13 20.0%
Elevated ASA levels 18 100.0% 23 96.0% 19 91.0% 61 97.0%
Elevatedclopi./ticlo. levels 18 100.0% 24 100.0% 20 95.0% 62 98.0%
Elevated statins levels 17 94.0% 24 100.0% 20 95.0% 61 97.0%
Elevated BB levels 17 94.0% 22 92.0% 20 95.0% 59 93.0%
Elevated ACEI/ARB levels 17 94.0% 23 96.0% 20 95.0% 60 95.0%
Elevated diuretics levels 13 72.0% 15 63.0% 18 86.0% 46 73.0%
Hospital stay, days 2.58 (0-15) 5.50 (1-20) 8.19 (2-41) 5.44 (0-41)

Abbreviations:ACEI, angiotensin-converting enzyme inhibitors; AKI, acute kidney injury; AMI, acute myocardial infarction; ARB, angiotensin receptor blockers; ASA, acetylsalicylic acid; BB, 
beta-blockers; Clopi., clopidogrel; CV death, cardiovascular death; LAD, left anterior descending coronary artery; LCX, left circumflex artery; LMCA, left main coronary artery; No., number; 
OAC, oral anticoagulation;PCI, percutaneous coronary intervention; RCA, right coronary artery; Ticlo., ticlopidine.
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ty of selection bias, as well as the possibility that con-
founding factors never actually went away still stands. 
However, we believe that due to the lack of data from 
large randomized clinical trials, observational studies 
like ours are relevant because they provide us with va-
luable evidence.

CONCLUSION

The acute coronary syndrome in the elderly population is a 
serious complication. However, it can be treated invasively 
with some acceptable risks. We believe chronological age 
should not be the main determining factor in the decision to 
use invasive treatment.

WHAT DOES THIS STUDY ADD?

# The growing number of elderly patients due to the increased 
life expectancy is associated with more of these patients en-
ding up in cath labs to solve their acute coronary syndromes.

# Due to their age, frailty, and common comorbidities 
these are high-risk patients to undergo percutaneous co-
ronary interventions.

# In our study we could confirm, and it is actually our bi-
ggest feat, the safety and effectiveness of the procedures 
performed in this age group.

# Currently, as far as we know, no national experiences 
have been published specifically addressing that group 
of patients we call the elderly.
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ABSTRACT
Aortic stenosis is the most common valvular heart disease in our region and in the 
Western countries. As a matter of fact, it is considered the third leadingcardiovascular 
diseaseonly behind arterial hypertension and coronary artery disease.
A retrospective observational study of our first cases on transcatheter aortic valve im-
plantation (TAVI) was conducted from September 2018 through March 2021. A total 
of 10 patients were included, 80% of whom were women (8 patients) with a mean 
age of 84 years and high surgical risk.
The primary endpoint was to assess all patients with severe symptomatic aortic ste-
nosis at high surgical risk treated with TAVI. Also, to report on the procedural com-
plications, and the mortality rates seen at the 30-day and 1-year follow-up. The se-
condary endpoints were rehospitalizations due to heart failure, valve restenosis, and 
symptom improvement using the NHYA scale.
No procedural complications were ever reported, and lack of mortality was seen at 
the 30-day or 1-year follow-up. Regarding patient readmission due to heart failure 
and valve restenosis, we should declare that any of the two events were reported. 
Symptom improvement in the NHYA scale functional class was maintained throu-
ghout the year.
TAVI is a safe and effective alternative for patients with severe symptomatic aortic ste-
nosis at high surgical risk for conventional surgical aortic valve replacement as we 
saw in our cohort of patients.

Keywords: TAVI, severe aortic stenosis, endovascular treatment.

RESUMEN
La estenosis aórtica es la enfermedad valvular más frecuente en nuestro medio y en 
países occidentales. Se la considera como la tercera enfermedad cardiovascular, en-
contrándose solamente por detrás de la hipertensión arterial y la enfermedad coro-
naria.
Se realiza un estudio observacional retrospectivo de nuestros primeros casos con res-
pecto al implante valvular percutáneo en posición aórtica (TAVI). Se incluyeron des-
de septiembre de 2018 hasta marzo de 2021 10 pacientes, de los cuales 8 (80%) eran 
mujeres (8 p), con un promedio de edad de 84 años y riesgo quirúrgico alto.
El objetivo primario fue valorar a todos los pacientes con estenosis aórtica severa sin-
tomática de alto riesgo quirúrgico en los que se realizó TAVI, en función de las compli-
caciones asociadas al procedimiento, mortalidad a los 30 días y al año. Como objeti-
vos secundarios se consideró la reinternación del paciente por insuficiencia cardíaca, 
reestenosis de la válvula y la mejoría sintomática del paciente utilizando la escala 
NYHA.
No hubo complicaciones asociadas al procedimiento; además, no se observó mortali-
dad a los 30 días y al año. Con respecto a la reinternación del paciente por insuficien-
cia cardíaca y reestenosis de la válvula, no se evidenciaron dichos eventos. La mejoría 
sintomática en su clase funcional se mantuvo a lo largo del año.
El TAVI es una alternativa segura y eficaz para aquellos pacientes con estenosis aórtica 
severa sintomática que tienen alto riesgo quirúrgico para la cirugía de reemplazo val-
vular convencional, como se demostró en nuestra cohorte de pacientes.

Palabras clave: TAVI, estenosis aórtica severa, tratamiento endovascular.
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INTRODUCTION

Aortic stenosis is the most common valvular heart disease in 
our region and in the Western countries. As a matter of fact, 
it is considered the third leading cardiovascular disease only 
behind arterial hypertension and coronary artery disease.
The prevalence of this disease is nearly 25% of the popula-
tion > 65 years, and as high as 50% in patients > 80 years. (1) 
The estimated mortality rate due to severe aortic stenosis in 
symptomatic patients is > 45% at the 2-year follow-up and 
up to 80% at the 5-year follow-up. (2) In the United States, 

the mortality rate due to aortic stenosis is 45% of the overall 
valvular heart diseases reported with increased mortality ra-
tes over the last 3 decades.(3)

The first transcatheter aortic valve implantation (TAVI) was 
performed by French Dr. Alain Cribier back in April 2002(4) 
in Rouen, France. At the beginning it was indicated for pa-
tients with symptomatic severe aortic stenosis associated 
with their underlying conditions, which elevated these pa-
tients’ surgical risk complicating aortic valve replacement 
due to the high mortality rates reported.(6) In light of the 
successful data obtained by these studies, intermediate risk 
patients started to be included with similar results compa-
red to conventional treatment.(6) Over the last few years, se-
veral studied including low surgical risk patients have been 
conducted with similar results compared to surgical aortic 
valve replacement (SAVR).(7) 
The last iteration of the North American guidelines of 2020 
on this issue recommends valve implantation in asympto-
matic patients with severe aortic stenosis with LVEF < 50% 
and aged < 80 years. In these cases, the two options availa-
ble are valve implantation or valve replacement based on the 
patient’s past medical history (class I, level B). In sympto-
matic high-surgical risk patients with severe aortic stenosis, 
TAVI should be advised (Class I Level A).
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In the European guidelines on the management of valvular 
heart disease of 2017, TAVI is advised in patients ineligible 
for surgical aortic valve replacement according to the heart 
team assessment (class I, level B).
In their last iteration, the Argentine clinical practice gui-
delines on the management of valvular heart disease and 
the last update from the 2019 consensus on transcatheter 
aortic valve implantation by the Argentine College of In-
terventional Cardioangiologists (CACI), TAVI is indica-
ted for patients with symptomatic severe aortic stenosis 
considered ineligible for surgical treatment by the heart 
team. These are patients with possibilities of improving 
their quality of life and life expectancy in over a year despi-
te the presence of comorbidities (class I, level B). Also, it is 
indicated for patients of high surgical risk with symptoma-
tic severe aortic stenosis stratified based on the scores ob-
tained in the American Association for Thoracic Surgery 
risk-calculator, EuroSCORE or ArgenSCORE and consi-
dered eligible candidates to surgery, but in whom the heart 
team prefers to indicate this treatment based on a risk-be-
nefit ratio (class IIA, level B).
Over 50 000 implants were performed across the world over 
the first decade. In Argentina, the number of implants per-
formed in 2019 was 664 (according to data from the Ar-
gentine College of Interventional Cardioangiologists-CA-
CI-based on information disclosed from 150 different cen-
ters). In our center we have seen 10 cases 2 years after the 
creation of the unit.
This methodology confirmed a lower rate of major vascular 
complications (from 10% down to < 5%), (5) with an inciden-
ce rate of strokes between 2% and 3%. (5) However, althou-
gh the requirement for pacemaker implantation is greater 
compared to surgical treatment (> 10% (5)) the endovascular 
treatment prompts quick patient recoveries.

METHODOLOGY

This was a retrospective and observational study that 
included, consecutively, from September 2018 throu-
gh March 2021, patients with a diagnosis of symptoma-
tic severe aortic stenosis (10 patients). Mean age was 84 
years, a 100% of the patients had arterial hypertension 
(10 patients), 20% of them type 2 diabetes (2 patients), 
30% had been treated with a previous valvuloplasty (3 
patients), 20% with a previous biological aortic valve re-
placement (2 patients), 30% had heart failure (3 patients), 
10% hypertrophic cardiomyopathy (1 patient), and 50% 
had coronary artery disease (5 patients) with EURO Sco-
re II values of 13.7, STS values of 14.6, and ArgenScore 
values of 31.6.
Valve implantation was performed by our interventional 
cardiologists. A routine echocardiogram and coronary an-
giography (Philips Azurion Clarity 7) were performed. 
Also, the tomographic protocol for TAVI (cardiac and vas-
cular tomography) was followed using the Philips 128-chan-
nel CT scan for aortic disease and vascular access assess-
ments. All patients received a transthoracic echocardiogram 
before and after the procedure.
Different types of CoreValve Evolut and Evolut - R (Med-
tronic Minneapolis, United States) or Acurate Neo devices 
(Boston Scientific) were used. Both devices consist of a val-
ve built from a strong and flexible porcine pericardial tissue 
with a self-expandable nitinol frame. The diameter of the de-
vices used were: CoreValve Evolut (23 mm and 29 mm), Co-
reValve Evolut – R (23 mm, 26 mm, and 29 mm), and Acu-
rate Neo Device (medium size). All procedures were perfor-
med via transfemoral access.
In cases of “valve-in-valve” procedures, a CoreValve Evolut 
–R valve was implanted; in one patient with low origin of 
the coronary artery ostium it was decided to use the Acurate 
Neo Device Medium. There were no preferences regarding 
the type of valve used in the remaining cases.
One female patient had a past medical history of hypertro-
phic cardiomyopathy with alcohol septal ablation, and a 26 
mm septum. She had been treated with a previous valvulo-
plasty with improvement of the gradients and further valve 
implantation (CoreValve Evolut - R).

Figure 1. TAVI in patient with hypertrophic cardiomyopathy.The coronary 
computed tomography angiography shows the transcatheter aortic valve im-
plantation of a patient with hypertrophic cardiomyopathy.

Figure 2. Stent-graft repositioning.CoreValve system repositioning using two 
snares for peripheral access.
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The CoreValve Evolut and Evolut - R valves (Medtro-
nic) were implanted using two different delivery systems: 
the Medtronic Enveo R Delivery System, and the Medtro-
nic Enveo PRO Loading System. The Acurate Neo Device 
was implanted using the Acurate TF Tranfemoral Delivery 
System.

PROCEDURE
Procedures were performed at a PCI-capable center with hy-
brid cath labs. A total of 90% of the patients were already on 
aspirin therapy. After implantation all patients remained on 
dual antiplatelet therapy (aspirin, and clopidogrel), except 
for patients with an indication for anticoagulation (for ha-
ving a history of atrial fibrillation); these patients were trea-
ted with a single antiplatelet drug (clopidogrel) plus a vita-
min-K antagonist.
During the procedure the patients received unfractionated 
heparin (100 IU/kg). All procedures were performed using 
IV sedation (dexmedetomidine, midazolam, fentanyl, and 
ketamine).
All vascular accesses were used via transfemoral approach. 
Eventually, they were closed percutaneously in 70% of the 
patients (7) (Prostar XL and Proglide), and surgically in 
30% of the patients (3).
A true flow valvuloplasty perfusion catheter was used to pre-
dilate the aortic valve in 5 patients with severe calcification. 
The valve was implanted through fluoroscopy guidance and 
delivered using the appropriate technique. Immediate suc-
cess was confirmed with the injection of supra-aortic con-
trast. A total 3 patients were postdilated due to moderate 
paravalvular leak. The patient treated with a valve-in-valve 
procedure was postdilated as well. One of the cases showed 

severe paravalvular leak due to low valve implantation. In 
this patient it was decided to reposition the valve via two di-
fferent accesses (radial and femoral) using peripheral snares. 
A snare was used with the CoreValve Evolut device through 
retraction maneuvers and further implantation at aortic an-
nulus level. The new control angiography performed confir-
med the proper implantation of the valve, in this case, wi-
thout any traces of paravalvular leak.
The techniques used to implant the CoreValve Evolut, Evo-
lut – R, Acurate Neo Device valves are similar with diffe-
rent types of delivery systems. A 6-Fr introducer sheath was 
inserted through which a J-tip guidewire was advanced un-
til it reached the aortic root. A pigtail catheter was mounted 
on such guidewire at valve level. Afterwards, an AL2 coro-
nary guiding catheter was advanced, and the J-tip guidewire 
was removed. The guidewire was then exchanged for a strai-
ght guidewire with which the aortic valve effective orifice 
was crossed towards the left ventricle. It was then exchanged 
for a pigtail catheter and the pressures were measured. The 
catheter was advanced while mounted over the guidewire, 
which was later exchanged for a dedicated guidewire (Con-
fida). Afterwards, an aortic valve mounted on a self-expan-
dable stent was advanced through the guidewire and relea-

TABLE 1. Baseline characteristics of the patients.

Number of patients 10
Feminine sex 8 (80%)
Age 83.8 ± 3.73
Body mass index 29.2 ± 2.48
Arterial hypertension 10 (100%)
Type 2 diabetes 2 (20%)
Dyslipidemia 8 (80%)
Smoking habit 7 (70%)
Peripheral vascular disease 2 (20%)
Coronary artery disease 5 (50%)
Coronary angioplasty prior to valve im-
plantation

5 (50%)

Previous AMI 0
Previous MRS 1 (10%)
Heart failure 3 (30 %)
Chronic AF 2 (20%)
COPD 3 (30%)
Creatinine clearance levels 64.53 ± 16.6
Previous pacemaker 0
Previous valvuloplasty 3 (30%)
Previous SAVR 2 (20%)
Hypertrophic cardiomyopathy 1 (10%)
EuroScore II 13.7 ± 3.41
STS 14.6 ± 6.45
ArgScore 31.6 ± 8.5
LVEF 58%
Stroke/TIA 1 (10%)
Syncope 1 (10%)
Angina 6 (60%)
Dyspnea 9 (90%)
NYHA Functional class 3.3 ± 0.45

TABLE 2. Procedural results.

Variable
Successful valvuloplasty 5
Successful valve implantation 10
Type of valve implanted

CoreValve device 8
23 mm
26 mm
29 mm

2
3
2

Acurate Neo Device 2
Medium size 2

Delivery system
Medtronic Enveo R Delivery 4
ACURATE TF Delivery 2
Medtronic Enveo PRO Delivery 4

Access route
Transapical 0
Transfemoral 10
Right femoral access 7
Left femoral access 3

Cardiac pacing with PM 7
Surgical closure 3
Complications 1
Covered stent 1
Percutaneous puncture 7

Prostar XL 2
PROGLIDE 5

Predilatation during the procedure (True Flow) 6
Postdilatation 4
Aortic regurgitation > Grade 1 2
Paravalvular leak > Mild 3
Paravalvular leak >Mild postdilatation 1
Valve embolization 0
Valve-in-valve 2
Coronary obstruction 0
Myocardial infarction 0
Ventricular perforation 0
Permanent pacemaker 0
Transient ischemic attack 0
Procedure-related death 0
Hospital stay, days 5
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sed at aortic valve annulus level simultaneously with tran-
sient pacemaker cardiac pacing (7 patients).

ENDPOINTS
To assess all patients of high surgical risk with symptomatic 
severe aortic stenosis treated with TAVI based on the com-
plications associated with the procedure (stroke, definitive 
pacemaker, and major bleeding), as well as the 30-day and 
1-year mortality rates.
The study secondary endpoints were patient rehospitaliza-
tions due to heart failure, valve restenosis, and symptom im-
provement using the NHYA Functional Classification.

 STATISTICAL ANALYSIS
All clinical, demographic, and technical data were co-
llected and became part of a database at the unit. All data 
were analyzed statistically using a software available on the 
market (Statistica R, version 8.0). All data were expres-
sed as mean ± standard deviation or as percentage, when 
appropriate.

RESULTS

From September 2018 through March 2021 a total of 10 
patients were included. A total of 80% were women (8 pa-
tients) with a mean age of 84 ± 3.7 years, 100% had arte-
rial hypertension (10 patients), 20% had type 2 diabetes (2 
patients), 20% had peripheral vascular disease (2 patients), 
30% had been treated with a previous valvuloplasty (3 pa-
tients), 20% with aortic valve replacement (2 patients), 
50% had coronary artery disease treated with angioplas-
ty prior to valve implantation (5 patients), 30% had heart 
failure (3 patients) with the following surgical risk scores: 
EURO Score = 13.7 ± 3.41, STS = 14.6 ± 6.45, and Ar-
genScore. (See table 1).
Valve implantation was performed in 100% of the patients 
(10 patients). All of them were performed via transfemoral 
access. A total of 30% of the patients received the CoreValve 
Evolut device (3 patients), 50% received the CoreValve Evo-
lut – R, and 20% the Acurate Neo Medium device (2 pa-
tients). Percutaneous closure with the Proglide SMC System 
was used in the last 5 patients. (See table 2).
The first percutaneous closure procedure became complica-
ted due to incomplete closure (the Prostar XL was used) at 
suture level confirming the presence of leak that required 
endovascular repair with a covered stent.
The mean hospital stay was 5 days, but it could have been 
shorter because one of the patients had fractured his hip prior 
to stent-graft implantation. The hip fracture was already on 
the surgical plan and a decision was made to perform the valve 
implantation first and then proceed to replace the hip.

Clinical follow-up was performed 1 month after the proce-
dure (with further controls), and the ECG control was per-
formed, on average, 3 months after the procedure.
The procedural complications were stroke (incidence rate: 
0%), major bleeding requiring transfusions (incidence rate: 
0%), and acute kidney injury requiring dialysis (incidence 
rate: 0%). As part of the implantation procedure, all patients 
received a preventive transient pacemaker, but none of them 
a definitive pacemaker.
The postoperative 30-day and 1-year mortality rates were 
0% and 0%, respectively. Also, 2 non-cardiac deaths were re-
ported after 1 year that were associated with COVID-19.
The rates of rehospitalizations due to heart failure and val-
ve restenosis were 0% and 0%, respectively (peak gradient, 
22.7, AVA 1.1, LVEF, 52%) while symptom improvement 
based on the NYHA Functional Class dropped from 3.3 to 
1.1, and was maintained throughout the year.

DISCUSSION

Our heart team has been performing transcatheter aortic 
valve implantation procedures since this procedure became 
available and, therefore, have been gaining experience and 
acquiring a learning curve without major complications.
Procedures were assisted by a proctor based on the valve 
implanted.
Based on the results obtained, TAVI proved to be a safe an 
effective procedure in our center for patients with sympto-
matic severe aortic stenosis at high risk of cardiovascular 
surgery based on risk scores that predict a theoretically high 
mortality rate for patients who would be eligible for cardio-
vascular surgery like the EUROScore (13.7), the STS (14.6), 
and the ArgenScore (31.6). The actual mortality rate asso-
ciated with TAVI in our unit was 0%.
All former studies (6) that assessed this procedure in hi-
gh-risk patients were conducted in a non-pandemic setting. 
Because this study was conducted during the pandemic we 
should see whether this variable impacts or not such results.

CONCLUSIONS

Transcatheter aortic valve replacement is a safe and effective 
alternative to surgical aortic valve replacement for patients of 
high surgical risk with symptomatic severe aortic stenosis. (5)

In our cohort of patients, none of the usual complications 
associated with the procedure were reported. As a matter of 
fact, the 30-day and 1-year mortality rates were 0 %.
With the data obtained from these conclusions, the techno-
logical advances made, and the scientific studies conducted 
on this regard, in these patients, risk stratification should 
help us determine the adequacy and ultimate indication of 
the endovascular strategy. Over 50 000 implants were per-
formed over the first decade worldwide. In Argentina, in our 
center, we have seen 10 cases 2 years after the creation of the 
unit.
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TABLE 3. Survival, symptoms, and echocardiographic findings.

Baseline
Post-

operative
First 

echocardiogram
Survival 10 10 10
Symptoms (NYHA) 3.3±0.45 1.3 ± 0.4 1.1 ± 0.31
Echocardiography      
AVA (cm2) 0.68±0.12 1.5 ± 0.14 1.1 ± 0.1
Peak gradient (mmHg) 76.12 22 ± 5.5 22.71 ± 12.88
Medium gradient (mmHg) 40.88±13.14 12 14.5 ± 7.08
LVEF (%) 58±8.82 58.75 ± 9.9 52.6 ± 10.1
Degree of aortic regurgitation 0.7±0.64 1 ± 0.75 0.78 ± 0.79
Degree of mitral regurgitation 0.7±0.8 1 ± 0.75 0.9 ± 0.6
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Clinical case

Intravascular lithotripsy in heavily calcified iliac lesions. 
First peripheral case in Argentina

Litotricia intravascular en lesiones ilíacas severamente calcificadas. 
Primer caso periférico en Argentina

Ana Paula Mollón1, Ignacio Luis Paganini1, Raúl Alberto Llano1, Francisco Peralta Bazán1, Guillermo Lacour2

ABSTRACT
Severe vascular calcification is a predictor of worst outcomes in endovascular treat-
ment. The complications can be potentially serious. Intravascular lithotripsy is a new 
option to modify the plaque with low risk of distal embolization. 
This is the case of a 71-year-old manwith critical limb ischemia in his left leg. He pre-
sented with a severely calcified sub-occlusion of the left iliac arterythat was treated 
with a peripheral intravascular lithotripsy device. A total of 10 cycles were completed 
in that segment. Finally, we successfully performed a drug-coated balloon angioplas-
ty from the ostium of the common iliac artery. 

Keywords: vascular calcification, lithotripsy, shockwave, peripheral disease.

RESUMEN
La calcificación severa vascular es un predictor de malos resultados en el tratamiento en-
dovascular y de complicaciones potencialmente graves. La litotricia intravascular es una 
nueva opción para la modificación de la placa, con bajo riesgo de embolización distal.
Se comunica el caso de un paciente de 71 años con diagnóstico de isquemia crítica de 
miembro inferior izquierdo. Presentaba lesión subocluida severamente calcificada en ar-
teria ilíaca izquierda, que se trató con el dispositivo de litotricia intravascular periférica, se 
completaron los 10 ciclos en dicho segmento. Finalmente se implantó un balón liberador 
de fármacos desde el ostium de la arteria ilíaca primitiva, con resultado exitoso.

Palabras clave: calcificación vascular, litotricia, ondas de choque, enfermedad periférica.
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INTRODUCTION

The prevalence of severe vascular calcification increases with 
age, atherosclerosis, diabetes mellitus, and chronic kidney di-
sease. (1) It is predictor of poor results because it complicates 
blood vessel dilatation, increases the use of stents, and the rate 
of restenosis. (2) Coronary calcium is a very common thing 
in iliac arteries and increases the rate of complications in en-
dovascular treatments that can be potentially serious like rup-
tured arteries. (3) Intravascular lithotripsy (Shockwave Medi-
cal, Fremont, United States) is a new alternative for blood ves-
sel because preparation it modifies intimal and medial calcifi-
cation with a low risk of distal embolization. (1) We describe 
the very first case ever performed in Argentina of lithotripsy 
for the peripheral endovascular treatment of a patient with se-
vere calcification of the iliac arteries.

CASE PRESENTATION

This is the case of a 71-year-old man who was a former heavy 
smoker with arterial hypertension, dyslipidemia, diabetes, and 
chronic kidney disease. The patient’s past medical history in-
cluded coronary artery disease surgically revascularized, and an 
abdominal aortic aneurysm (AAA) of 3.9 cm in diameter that 
remained under strict follow-up. Intermittent claudication of 
left lower limb after walking for 300 meters treated with daily 
exercise, cilostazol, atorvastatin, clopidogrel, lercardipine, losar-
tan, and aspirin. During the confinement, the patient’s symp-
toms became worse until he developed critical limb ischemia.

The angiography of both the abdominal aorta and the lower 
limbs revealed the presence of a sub-occluded heavily cal-
cified lesion in the proximal third of the left common iliac 
artery, severe stenoses in the distal segment and the exter-
nal iliac artery with severe calcification and occlusion of the 
hypogastric artery (Figure 1).
A coronary computed tomography angiography (CCTA) was 
used to study the diameters of the abdominal aortic aneu-
rysm and the iliac axis. The study of both diameters confir-
med the diagnosis. The maximum load of calcium was used 
in the most proximal segment of the left common iliac artery 
with almost total compromise of the entire lumen. (Figure 2).
In view of worsening of symptoms, concomitant conditions, and 
the patient’s anatomy the heart team decided to use an endovas-
cular approach with intravascular lithotripsy (IVL) followed by 
and angioplasty with a paclitaxel-drug-coated balloon (DCB).
The IVL device (Shockwave Medical, Fremont, United Sta-
tes) consists of a balloon that inflates at low pressures (4 to 6 
atmospheres) and uses high-speed pulsatile sonic pressure wa-
ves that run through the vessel wall and modify coronary cal-
cium. The peripheral catheter generates cycles of 30 pulses at 
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Figure 1.Digital subtraction arteriography. A) anteroposterior projectionB)
right oblique projection. The arrows are indicative of heavily calcified lesions.



Mollón AP et al. | Intravascular lithotripsy  229

a rate of 1 pulse per second with a maximum of 10 cycles. (1) 
A homolateral retrograde puncture was performed in the 
left common femoral artery to insert a 7-Fr introducer shea-
th (Terumo, Tokyo, Japan). The most critical lesion was cros-
sed at proximal level using a 4-Fr vertebral hydrophilic cathe-
ter (Terumo, Tokyo, Japan) and a 0.035 in Magic guidewire 
(Boston Scientifics, Santa Clara, United States). Afterwards, 
a 4.0 mm x 80 mm 0.035 in peripheral balloon was advanced 
(Passeo 35 Biotronik, Berlin, Germany) that was dilated at 4 
atmospheres to allow the passage of the lithotripsy balloon.
Then, the guidewire was exchanged on the balloon for a pe-
ripheral V14 0.014 in x 300 cm floppy guidewire (Boston 

Scientifics, Santa Clara, United States) on which the 7.0 mm 
x 60 mm IVL device (Shockwave Medical, Fremont, United 
States) was advanced. The first 30-pulse cycle at 4 atm was 
performed from the ostium of the common iliac artery (Fi-
gure 3). When the cycle ended, the balloon was inflated at 6 
atm for 20 seconds to achieve greater luminal gain. Another 
8 cycles were completed in this lesion plus 2 cycles at the le-
vel of the ostium of the external iliac artery on another calci-
fied lesion. Then, the IVL catheter was exchanged for an 8.0 
mm x 80 mm balloon (PowerFlex Cordis Corporation) that 
was dilated at the level of the ostium of the common iliac 
artery until it reached the proximal segment of the external 
iliac artery at 8 atm for 60 seconds. Afterwards, an angio-
plasty was performed using an 8.0 mm x 80 mm DCB (IN.
Pact Medtronic, Santa Rosa, United States) from the os-
tium of the common iliac artery with positive results. (Figu-
re 4). The patient’s clinical course improved, and he remai-

Figure 3. Shockwave balloon during the first cycle at left common iliac artery 
level. The arrow shows the notch from the most severe circumferential calcifica-
tion area at common iliac artery level that eventually resolved after the 8th cycle.

Figure 2. Coronary computed tomography angiography without contrast in axial projections. A)Eccentric sub-occlusive lesion at left common iliac artery proxi-
mal level with coronary calcium compromising almost the entire lumen. B)Eccentric severe lesion at left common iliac artery distal level.

Figure 4. Final successful result of the left iliac artery with a 20% residual le-
sion at proximal level.
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ned asymptomatic. A control CCTA was performed at the 
1-month follow-up that confirmed the modification of the 
heavily calcified lesion followed by luminal gain at left com-
mon iliac artery level. (Figure 5)

DISCUSSION

Severe calcification of the iliac arteries increases the rate of 
distal embolization and lesions to the blood vessel. (4) Due 
to the complexity of the lesions at left iliac artery level fo-
llowing the risk of calcified emboli and considering that our 
patient has an AAA that, in the near future, may require the 
implantation of a bifurcated stent-graft at infrarenal abdo-
minal aortic level, it was decided to use an adjuvant therapy 
(IVL) to treat coronary calcium with a low risk of compli-
cations. Also, this therapeutic approach minimizes the need 
for stenting, which may be limiting regarding the aortic en-
dovascular treatment since it complicates the passage of the 
stent-graft through the iliac artery. Circumferential calcifi-
cation and lumen compromise in the most critical lesion (Fi-
gure 2) would often require high-pressure inflations with 
the corresponding risk of dissection due to barotrauma. In 
this case, treatment with IVL fractured coronary calcium, 
facilitated proper dilatation, and effective luminal gain as 
former studies have already described (5). Also, it facilitated 
treatment with an 8.0 mm in diameter DCB with good an-
giographic results.
Severe calcification is associated with a decreased long-term 
patency of endovascular treatment; (6) in the iliac territory 
stent implantation is the most widely used strategy and can 
even generate suboptimal expansion (3, 7). Intimal calcifi-
cation is a common trait of atherosclerosis while medial cal-
cification is more common in patients with kidney failure, 

diabetes mellitus, and old age (1, 6). Our patient’s past me-
dical history puts him at risk in both locations. Several tools 
have become available like atherotomes, specific balloons 
(noncompliant, scoring, cutting) to modify the calcium pla-
que, allow optimal dilatation, and improve the vessel elas-
ticity. However, these techniques have been associated with 
a higher risk of complications and only allow treating cal-
cium at tunica intimal level. (2) The IVL uses pulsatile so-
nic waves that fracture the vascular calcium located both at 
the tunica intima and the intima media layers. (3) The en-
dovascular management of complex lesions for the mana-
gement of vascular disease has a high incidence rate of res-
tenosis compared to the management of simple lesions (8). 
That is why the availability of new tools can improve the re-
sults. Given the low rate of complications reported, especia-
lly emboli, compared to atherotomes (7), and the impossibi-
lity of using distal filters via retrograde access we decided to 
choose this method as our best option. The fracture of this 
volume of calcium facilitates proper dilatation, an effective 
luminal gain, and a lower risk of barotrauma as reported in 
the medical literature. (5) The easiness of use since it is a ba-
lloon-mediate therapy that requires no filters allowed us to 
treat the patient efficiently with good results and without 
complications.
The main limitation here is that it is a case report of a new 
therapy of intravascular treatment for heavily calcified le-
sions in the peripheral territory. Similar therapies need to be 
compared such as atherectomy in its different versions befo-
re assessing the results obtained.
The use of IVL was easy, safe, and effective for the mana-
gement of lesions with severe calcification and could redu-
ce the need for stenting in the peripheral arterial territory of 
the lower limbs.
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Figure 5. Coronary computed tomography angiography without contrast in axial projections A and B after treatment. A) After lithotripsy and angioplasty, and at left com-
mon iliac artery proximal level, the modification of the calcified lesion becomes evident.B) Luminal gain at left common iliac artery distal level after lithotripsy and angioplasty. 



Clinical case

Off label applications of mimetic stent in distal iliac and 
common femoral flexion area

Uso off label de stent mimético en zona de flexión ilíaca distal y femoral 
común

Dionisio G1, Puerta L2, Valverde T2, Terragno A2, Villarruel F3, Castro J3

ABSTRACT
Peripheral vascular disease of the lower limbs is a serious problem regarding morbi-
dity and mortality. Endovascular treatment has been gainingpopularity placing and, 
currently, it is the number one therapeutic option in most cases. Despiteof this, obs-
tructions an occlusions affecting flexion zones are still challenging. Stents have been 
developed to specifically treat the femoropopliteal flexion zone. However, the transi-
tion between the distal external iliac artery and the common femoral artery (CFA) sti-
ll raises questions. We present two cases in which the use of mimetic stents inside 
the CFA became a feasible alternative for the resolution of an underlying condition.

Keywords: peripheral vascular disease, flexion zone, mimetic stent.

RESUMEN
La enfermedad vascular periférica de miembros inferiores constituye una problemá-
tica de alto impacto en términos de morbimortalidad. El tratamiento endovascular 
ha cobrado un protagonismo que lo ubica como la primera opción terapéutica en la 
mayoría de los casos. Pese a ello, las obstrucciones y oclusiones que afectan zonas de 
flexión siguen representando un desafío. Han sido desarrollados stents para el trata-
miento de la zona de flexión femoropoplítea. Sin embargo, el tratamiento de la tran-
sición entre la arteria ilíaca externa distal y la arteria femoral común (IFC) plantea in-
terrogantes. En esta oportunidad presentamos dos casos en los que el uso de stents 
miméticos en la IFC resultaron una alternativa viable para la resolución de la patolo-
gía subyacente.

Palabras clave: enfermedad vascular periférica, zona de flexión, stent mimético.
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INTRODUCTION

Peripheral vascular disease of the lower limbs is a serious 
problem regarding morbidity and mortality. Its incidence 
rate goes up with age and affects 4% of the people over 40, 
and almost 20% of those over 65. Its prevalence among dia-
betics is around 27% and it is more common among males 
and African American individuals (1-2). In the United Sta-
tes, it affects over 1 million people to the point that it has 
come to reduce the patients’ survival rate and increase disa-
bility and healthcare costs (3) The 1-year mortality rate is be-
tween 15% and 40% (exceeding 50% at 5 years) especially in 
critically ill patients (4).
Endovascular treatment is now very popular placing and has 
become the first therapeutic option in most cases. However, 
the obstructions and occlusions that affect flexion zones are 
still challenging. The use of drug-coated balloons is a feasi-
ble alternative. However, when angiographic findings or the 
technique used require stent implantation, we face another 
problem: how the material used behaves compared to exter-
nal compression.
Several medical manufacturers have developed flexion-and-
torsion resistant devices, especially for the management of 
the distal superficial femoral and popliteal arteries. (5). 

However, the transition zone between the distal external 
iliac artery and the common femoral artery (CFA) still po-
ses some questions.
As it passes through the femoral triangle and the common 
femoral artery adductor canal, it is exposed to external com-
pression due to flexion (6-8). For this, also for the usual pre-
sence of coronary calcium, and for its association with the 
deep femoral artery, management—that should be surgi-
cal—should also be planned carefully.
In these cases, some authors recommend the use of atherec-
tomy associated with a balloon and/or stent angioplasty (9). 
However, previous experiences suggest using external com-
pression-resistant stents as a feasible therapeutic alternative 
(10).
We present two clinically and angiographically complex ca-
ses performed on the CFA zone.
The WIfI score (Wound, Ischemia, Foot infection) was 
used on both cases for the clinical and prognostic assess-
ment of the diseased patients. With this score it is possible 
to assess the risk of amputation at the 1-year follow-up, as 
well as any possible benefits following revascularization in a 
patient with solved local and system infection. (11)

CASE #1

This is the case of a 76-year-old man. The patient is a former 
smoker and a diabetic. He presented with right lower limb 
critical ischemia. The patient also showed trophic lesions 
and ulcers with compromised subcutaneous cellular tis-
sue, pain at rest, and an infection that required hospitaliza-
tion and IV antibiotic therapy for its resolution (WIfI sco-
re = 232). The angiography performed revealed the presen-
ce of a serious restenosis of a self-expandable conventional 
stent implanted on the CFA zone. The angiographic image 
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suggested the fracture of the stent. Multiple percutaneous 
transluminal angioplasties (PTAs) with stents had been per-
formed that prevented vascular access: PTAs with self-ex-
pandable stents from the left common iliac artery towards 
the distal abdominal aorta running through the ostium of 
the right common iliac artery, PTA with stents in both ex-
ternal iliac and common femoral arteries.
It was decided to treat the in-stent restenosis and eventual 
fracture of the stent located at CFA and proximal superficial 
femoral artery level. The left radial access was used for an-
giographic control. Using one hydrophilic guidewire, a 5-Fr 
multipurpose catheter was advanced behind the stent cros-
sing the ostium of the right iliac artery. Right popliteal re-
trograde access was used for treatment purposes. The popli-
teal artery was punctured using ultrasound guidance while 
the patient remained in the frog-legged position. Eventua-
lly, a 6-Fr radial introducer sheath was inserted. One Com-
mand 18 guidewire was advanced (Abboth, Abboth Park, 
Illinois, United States) with progressive arterial lumen 
gain. Successive dilatations were performed using the Ster-
ling conventional balloon (Boston Scientifics, Massachuse-
tts, United States) until reaching the appropriate luminal 
diameter for the uneventful implantation of a torsion-resis-

tant mimetic stent (Supera, Abboth, Abboth Park, Illinois, 
United States). Prolonged manual hemostasis of the popli-
teal puncture followed with compression bandage of the ra-
dial puncture.

CASE #2

This is the case of a 67-year-old woman, heavy smoker and 
with dyslipidemia. She had left lower limb critical ischemia. 
Also, she presented with trophic lesions, no ulcers or subcu-
taneous cellular tissue compromise, critical ischemia with 
claudication after walking < 50 meters with an ankle-bra-
chial index of 0.3, and left hallux infection controlled with 
oral antibiotic therapy (WIfI score = 131). An angiography 
performed revealed the occlusion of the left iliac artery from 
its origin with compromise of the CFA zone. Right femo-
ral access was used for angiographic control and left humeral 
access to administer treatment. A 6-Fr carotid artery intro-
ducer sheath was inserted via humeral access at aortic bifur-
cation level. The occlusion was crossed with a Command 18 
guidewire using the endoluminal technique. Afterwards, an 
angioplasty was performed using a 6 mm x 150 mm balloon 
from the ostium towards the common femoral artery fo-

Figure 1. A: angiography from the left radial multipurpose catheter. Severe in-stent restenosis at CFA zone level. B: angioplasty with balloon via right popliteal ac-
cess. C: SUPERA stent implantation via right popliteal access into the CFA zone. D:finaloutcome.

Figure 2. A:angiography performed via right femoral access showing the ostial occlusion of the iliac artery recanalizing into the middle portion of the common 
femoral artery. B:a carotid sheath at left iliac artery level with crossing of the occlusion is seen here. Balloon angioplasty. C: SUPERA stent implantation into the CFA 
zone, and EPIC stent implantation into the common iliac artery.
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llowed by a 7 mm x 80 mm Sterling balloon. A 6.5 mm x 100 
mm Supera stent was successfully implanted followed by a 
self-expandable conventional 8.0 mm x 80 mm stent (EPIC, 
Boston Scientifics, Massachusetts, United States). Hemosta-
sis was performed manually.
In both cases, clinical assessment occurred after 30 days, 6 
months, and 1 year. Due to the absence of symptoms and the 
improvement of trophic lesions, new additional examina-
tions were not required.

DISCUSSION

Both cases were technically challenging. In the first case, the 
therapeutic target was treating a conventional stent implan-
ted in the common femoral artery that seemed fracture and 
with severe in-stent restenosis. Additionally, the presence of 
several devices prevented the use of conventional access. On 
the other hand, ultrasound-guided punctures, and popliteal 
access both have a learning curve.
In the second case, the lack of a proper ipsilateral femoral ac-
cess, and of a proximal branch of the left common iliac ar-
tery that would allow treatment using the crossover techni-
que, as well as the extensive occlusion reported were the least 
favorable aspects of this case.

The endovascular treatment of the areas exposed to external 
compression requires a tremendous effort from us. This ana-
tomical location often requires new procedures. The often in-
creased load of calcium in such territory requires assessing the 
possibility of using atherectomy followed by an angioplasty 
with a conventional balloon or a drug-eluting stent. This stra-
tegy includes the benefit of not having to implant a stent (9). 
However, the possibility of suboptimal results or dissection 
with flow compromise can also lead to stent implantation.
The use of flexion-and-torsion resistant stents has been stu-
died extensively in the femoropopliteal territory; however, 
this has not been the case with the CFA zone. In our own 
experience, the use of torsion-and-compression resistant mi-
metic stents should be considered a valid alternative in pa-
tients with a compromised transition zone between the dis-
tal external iliac artery and the common femoral artery, thus 
avoiding more aggressive therapeutic procedures.
The clinical characteristics of patients with peripheral vas-
cular disease often leads to using minimally invasive strate-
gies. This is not only a challenge per se, but also an opportu-
nity. In the future, the long-term follow-up of patients trea-
ted in unusual territories, and the development of further 
studies on this topic will define the utility of these procedu-
res in the overall population.
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Dear friends and colleagues,

It is with great joy that I write these lines to you all in this new issue of our journal.
I would like to take this opportunity to summarize the highlights and activities achieved by our Board of Directors 
over the last 2 different and difficult years compared to other years we have had in the past.
We have been able to accomplish all the goals set by the industry, students, partners, and colleagues both foreign and 
domestic thanks to the capacity of adaptation of our staff and all of you to the new virtual platforms, and to the capa-
city of CACI to respond to all these demands successfully.
Both the career of specialist, as well as the course for technicians and nurses have been completed with great attendan-
ce, and with the participation of speakers from all over the world.
The first INNOVATION course organized by Innova CACI, and ICI was an absolute success, and was crowned with 
a great session as part of the SOLACI Congress held in Buenos Aires, Argentina in 2021.
This SOLACI-CACI Congress was held in Buenos Aires, Argentina in 2021 with record audience and partnerships 
with friend societies and renowned colleagues from all over the world.
We have fulfilled our commitments with our friend societies both in Argentina (SAC and FAC), Latin America (SO-
LACI), and across the world (PCR, TCT, and CIT).
We signed a cooperation agreement with the National Institute of Industrial Technology (INTI), continued our part-
nership with ANMAT and held a third successful meeting, virtual this time, with top ANMAT representatives.
The four annual issues of our journal RACI (published by CACI) were translated into English language bringing the 
journal a little closer to our long-awaited indexation goal in international databases.
Also, we have been able to reach society thanks to the work done with the press that has made us visible across the 
country’s top newspapers and tabloids, on both public and cable TV platforms, as well as on the radio during 2020 
and 2021. This media exposure has allowed us to introduce our medical specialty to society, and the things we do, ma-
king the population aware of the need to seek constant cardiovascular medical attention.
Also, we held several webinars on different topics with a huge number of attendees not only from our country, but also 
from Latin American (Uruguay, and Chile) friend societies, as well as from the already mentioned SOLACI.
The RADAC 2 registry was presented in the SAC Congress as an excellent sample of the work done with CACI 
registries.
Also, we signed a cooperation agreement with the Argentine Society of Anesthesiology (ASA) to build a strong part-
nership to claim resources for future social works, prepays, and executive acts.
In December of this year, we will be holding the first scientific in-person event of 2021 as part of our annual CACI 
Congress.
The election for CACI Vice-president will be in the agenda for our next Board of Directors that will be held virtually 
in 2022-2023. This election has the approval of the National Congress with the idea that our CEOs will acquire more 
representativeness and our partners more participation.
All these and many more things we have been able to accomplish thanks to the support from everybody who works at 
CACI, yourselves, partners, colleagues, and friends.
I wish to invite you all, as members of CACI, to commit yourselves to an active participation to propel our specialty to 
new heights, not only scientifically, but also on the economic, and collegiate level.
Finally, on behalf of the 2020-2021 Board of Directors I have had the honor of presiding, I wish to thank you all for 
the confidence and support received during these last 2 difficult years. As always, we’ll be extending our support to the 
colleagues who will be representing us in the coming years.
Sincerely,

Diego Grinfeld
President of CACI 2020 – 2021 

Letter from the President
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Reglamento de Publicaciones de la Revista Argentina de Cardioangiología 
Intervencionista

The Revista Argentina de Cardioangiología Intervencionista 
(RACI) is a quarterly journal published by the Argentinian 
College of Interventional Cardiologists (CACI). Its goal is 
to spread scientific and educational material on this medical 
specialty. Distribution is nation wide and open-access and is 
targeted at interventional cardiologists, clinical and pedia-
tric cardiologists, radiologists, neurologists, operators, and 
other specialists. The publication is both digital (www.caci.
org.ar) and in print.
The editorial principles of the journal are based on the Re-
commendations for the Conduct, Reporting, Editing, and 
Publication of Scholarly Work in Medical Journals and 
have been written by the International Committee of Me-
dical Journal Editors - ICMJE in its most recent iteration 
available online at www.icmje.org.
For editorial reasons starting with issue #2, volume 9, year 
2018 the graphic elements of the journal (figures, tables, 
and pictures) will be published in two colors only (blue and 
black). Readers who wish the full-color edition will need to 
pay an additional US$200.
The articles submitted to the journal shall be originals. The 
Editorial Committee will study the papers submitted and 
confirm whether they follow the Publication Guidelines es-
tablished by the journal. The Director, and/or Associate Di-
rectors will be responsible for submitting these papers for the 
external blind peer review process. This means that the au-
thors do not know the reviewers’ name and the reviewers do 
not know the name of other reviewers. This policy establi-
shed by RACI follows the same criteria implemented by the 
Review and Editorial Committee of the Journal of the Ame-
rican College of Cardiology (JACC), the highest impact fac-
tor cardiology journal. The Editorial Committee will make 
the final publication decision in accordance with the conclu-
sions drawn by blind peer reviewers. Similarly, the Editorial 
Committee can introduce grammar related editorial changes 
according to the publication needs of the journal always af-
ter obtaining prior consent from the authors. Review articles 
and editorials will be subject to the same review process. Edi-
torials are often required by the Editorial Committee as well.
After the first review, the articles can be accepted in the same 
form they were initially submitted; minor reviews are those 
pertaining to articles with significant contributions that sti-
ll have some minor limitations that need to be corrected or 
proof read before its eventual publication; major reviews are 
those pertaining to articles that are unfit for publication as 
originally submitted to the journal. In any case, the Editorial 
Committee can consider new submissions called de novo sub-
missions as long as the article is modified substantially; the re-
jection of the article occurs when both the reviewers and the 

Editorial Committee deem the article unfit for publication in 
the RACI journal.
In special cases of diagnostic and/or treatment consensus 
achieved by CACI and related scientific societies combined, 
such consensus will be supervised by the latter and being the 
Editorial Committee fully aware. Only then this consensus 
can be published exceptionally by the official journals of both 
societies simultaneously.

INSTRUCTIONS TO AUTHORS AND GUIDE-
LINES FOR MANUSCRIPT SUBMISSION

All authors and members from the Editorial Committee shall de-
clare any conflicts of interest associated with the publications

Each article shall be presented with a first page that should in-
clude: (a) title (both informative and precise); (b) the comple-
te names of the authors and centers involved in the writing of 
the manuscript; (c) a short version of the title for the runner 
head; (d) the total amount of words contained in the paper 
excluding the references; (e) the name and full address, fax, 
and e-mail address of the corresponding author. The second 
page will include the abstract in Spanish and English with 3-6 
keywords at the end of both abstracts with terms from the In-
dex Medicus term list (Medical Subject Headings - MeSH). 
The third page will carry the content of the manuscript (see 
Preparation of the manuscript) including a new page per sec-
tion. All pages will be numbered from the title page.
The paper (text, tables, and figures) will be submitted elec-
tronically to the following e-mail address revista@caci.org.ar 
with a note signed by all authors (see model in website)with 
the name of the section the manuscript belongs to, and a clear 
statement that the contents of the manuscript have never been 
published before.
Those appearing as authors of the article need to have contri-
buted to the study or writing of the manuscript and will be 
liable for the content published.
A maximum of eight (8) authors shall be allowed in each pa-
per and they must follow the authorship standards established 
by the IMCJE. Each manuscript received is examined by the 
Editorial Committee and one or two external reviewers. Af-
terwards, the lead author will be notified on the acceptance 
(with or without corrections and changes) or rejection of the 
manuscript. After the article has been approved for publication, 
RACI has the copyright for its total or partial reproduction.

SECTIONS (See Preparation of the manuscript)

Original articles
These are scientific or educational papers of original basic or 



236 Revista Argentina de Cardioangiología Intervencionista 2021;12(4):235-236

clinical studies. Requisites: a) general text, up to 5000 words 
including references; b) abstract, up to 250 words; c) ta-
bles + figures, up to 8; d) authors, up to 10.

Brief communications
The studies published under this section follow the same 
criteria established for original articles, but do not have 
enough patients to be considered as such.

Review articles
These are articles on relevant issues on the specialty re-
quested by the Editorial Committee to renown authors 
(whether foreign or domestic). They can be written by 
different types of doctors (no more than 3 different au-
thors). Requisites: the same ones established for the pu-
blication of original articles.

Continuing medical education
These are articles on the rational and protocolized ma-
nagement of the different circumstances that can occur 
in the routine clinical practice. They are reviewed and 
agreed previously with subject matter experts and in-
clude a f low charton the diagnostic and therapeutic ma-
nagement of the disease. The following requisites have 
been established by the Editorial Committee. Requisi-
tes: a) general text, up to 2500 words excluding the re-
ferences; b) abstract, up to 150 words; c) tables + figu-
res,up to 6; d) references, up to 20; e) authors, up to 4.

Clinical case
This is the description of a clinical case of unusual cha-
racteristics with its diagnostic and therapeutic mana-
gement, and final resolution. It needs to include a brief 
reference search. Requisites: a) general text, up 1200 
words; b) abstract, up to 100 words; c) tables + figures, 
up to 4; d) references, up to 10; e) authors, up to 5.

How did I approach it?
Under the title “How did I approach it?” the authors will be 
presenting a challenging case and a description of their ma-
nagement. The title needs to be included at the beginning 
of the text, for instance, “How did I treat an aneurysm in 
the left anterior descending coronary artery?” Then the au-
thors’ names, last names, specialties, and working centers 
should be included as well. Corresponding author, address, 
and e-mailwill be included as well. All authors need to de-
clare their conflicts of interest. If they do not have any they 
need to say so. Text, figures, and references will follow the 
same criteria established for the clinical case.

Interventional cardiology images
The publication of images describing exceptional cases 
that the Editorial Committee and external reviewers 
consider significant for the journal will be accepted for 
publication. They will need to be followed by an expla-
natory text and a brief summary of the clinical history. 
Requisites: a) general text, up to 300 words; b) 2 origi-
nal figures only; c) references, up to 3; d) authors, up 
to 5.

Research protocols
The publication of research protocols—preferably mul-
ticenter—will be accepted and published by the journal 

as special articles as long as these protocols do not inclu-
de the study partial or total results.

Editorials
They are analyses and/or comments on relevant issues on 
the specialty or general cardiology field in relation with 
our specialty and always upon request by the Editorial 
Committee to a subject matter expert. Similarly, com-
ments on issues unrelated to an article in particular can 
be requested by the Editorial Committee. Requisites: a) 
general text, up to 2000 words; b) references, up to 40.

Letters to the editor
This is an opinion on an article published in the last is-
sue of the journal that requires the arbitrage of the mem-
bers of the Editorial Committee. Requisites: a) text, up 
to 250 words; b) one table and/or figure can be publi-
shed; c) references, up to 5. Only letters submitted wi-
thin a month following the print edition of the issue of 
the journal where the original article was published will 
be accepted.

PREPARATION OF THE MANUSCRIPT

The article will be written in Spanish language using a 
Microsoft® Word text processor and saved under the *.doc 
file extension. The size of the page will be A4 or letter 
with double-spacing, 25 mm margins, fully justified text, 
and 12-point Times New Roman or Arial font. Pages will 
be numbered consecutively starting with the cover. The 
manuscript (original article) needs to follow the so-called 
IMRAD structure: Introduction, Material and method, 
Results, and Discussion (see the ICMJE Publication Gui-
delines). Also, it will include Title, Abstract, Conflicts of 
Interest, and References. At the end of each original arti-
cle, before the references, it should be done as a Table of 
the relevant points of the work that will be called Sum-
mary of Highlights. In 4 or 5 sentences authors should 
introduce the purpose of the study presented. The pre-
vious data published and the additional information pro-
vided by authors in their work, highlighting major con-
tributions and final statements. At the end of referen-
ces a acknowledgements for others people involved in the 
study together with a supplementary appendix when ne-
cessary should be added.
The metric system will be the standard system of mea-
surement used with comas to write the decimals. All cli-
nical, hematologic, and chemical parameters will be ex-
pressed in units of measure from the metric system and/
or IU. Only common abbreviations will be used except 
for the title and the abstract. The first time these abbre-
viations are used they will be preceded by the whole term 
except for the use of standard units of measure.
Tables must be presented in individual sheets and they 
need to be numbered consecutively with Arabic numbers 
(0, 1, 2, etc.) according to the order in which they were 
quoted in the text with a short title for each and every 
one of them. All of the non-standardized abbreviations 
of the table need to be explained and developed. Expla-
natory notes will be placed at the foot of the table using 
the following symbols in this sequence: *, †, ‡, §, ¶, **, ††, 
‡‡, etc.
Figures need to be submitted in TIFF, PSD or JPEG for-
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mat and each figure will be submitted in a separate file with 
a resolution of 300 dpi in its final format. Each of them will 
be numbered consecutively together with the explanatory 
legend in a separate file. The normal size of the photogra-
phs will be 127 mm x 173 mm. Titles and detailed expla-
nations will be included in the text of the legend, not the 
illustration.
References will be numbered consecutively with Ara-
bic numbers between brackets. All of the authors will 
be included if they are six of them or fewer; if there are 
more authors involved, the third one will be followed by 
the expression «, et al.». The titles of the journals will 
be shortened based on the style used in Index Medicus. 
These are a few examples: 

1.  Registro de Procedimientos Diagnósticos y Tera-
péuticos efectuados durante el período 2006-2007. Colegio 
Argentino de Cardioangiólogos Intervencionistas (CACI). 
Disponible en http://www.caci.org.ar/addons/3/158.pdf. 
consultado el 01/01/2009.(Página Web.)
2.  Magid DJ, Wang Y, McNamara RL, et al. Relationship be-

tween time of day, day of week, timeliness of reperfusion, and 
in-hospital mortality for patients with acute ST-segment ele-
vation myocardial infarction. JAMA 2005;294:803-812. 
(Revistas en inglés.)

3.  Aros F, Cuñat J, Marrugat J, et al. Tratamiento del infar-
to agudo de miocardio en España en el año 2000. El estudio 
PRIAMHO II. Rev Esp Cardiol 2003;62:1165-1173. (Re-
vistas en español).
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