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EDITORIAL

Prémio Professor Eduardo Esteves Pinto
Professor Eduardo Esteves Pinto Award

A Sociedade Portuguesa de Cirurgia Cardiotorá-
cica e Vascular (SPCCTV) decidiu instituir em 2019 o Pré-
mio Nacional "Professor Eduardo Esteves Pinto", destinado 
a galardoar o melhor trabalho apresentado no seu Con-
gresso Anual, dentro do âmbito da Cirurgia Torácica, esti-
mulando jovens investigadores portugueses a divulgarem 
os seus trabalhos.

O trabalho deve ser original e pode ser constituído 
por temas de investigação clínica ou laboratorial ou ainda 
apresentação de séries ou casos clínicos; o trabalho vence-
dor deverá obrigatoriamente ser publicado na Revista Por-
tuguesa de Cirurgia Cardiotorácica e Vascular.

A SPCCTV tem-se notabilizado ao longo dos anos 
pelo seu carácter inovador, alcançado através dos seus tra-
balhos de pesquisa e desenvolvimento, tendo conseguido 
numerosos êxitos de investigação. Esta iniciativa permitiu 
estimular os jovens investigadores, promovendo a divul-
gação dos seus trabalhos e fomentando o relacionamento 
entre as comunidades industriais, académica e da investi-
gação científica.

A história de vida do Professor Esteves Pinto é notá-
vel e um exemplo para todos nós! Pioneiro da Cirurgia 
Torácica em Portugal, foi um ilustre clínico e cirurgião com 
uma carreira académica brilhante, para além de enormes 
valores humanistas que deixaram enorme saudade.

Nesse sentido, convidámos dois cirurgiões que tive-
ram o privilégio de privar com o Professor Esteves Pinto, 
a contar-nos a sua vida e obra. A opinião foi unânime e 
consensual.

 

Miguel Guerra | Editor-in-Chefe

Miguel Guerra
Cardiothoracic Surgeon, CHVN Gaia/Espinho

Professor at Faculty of Medicine of Porto University
migueldavidguerra@yahoo.com
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professor,
mestre e amigo

A SPCCTV decidiu, e bem, atribuir um prémio para 
o melhor trabalho científico na área da cirurgia torácica.

O Cirurgião Torácico deve ser um humanista, sen-
sato, honesto, com ânsia de saber. Bem formado teorica-
mente e com uma técnica cirúrgica exemplar. Deve manter 
entusiasmo para uma preparação e actualização contínuas.

O Professor Doutor Eduardo Esteves Pinto reu-
niu estes atributos. Nascido em Viseu em 1909, fez a sua 
preparação liceal no Liceu Rodrigues de Freitas no Porto. 
Frequentou os preparatórios (FQN), na Faculdade de Ciên-
cias da Universidade do Porto em 1926 e ingressou na 
Faculdade de Medicina na mesma Universidade. Concluiu 
o curso de Medicina e Cirurgia em 1932 com Distinção. 
Nesse mesmo ano, após concurso de provas públicas foi 
nomeado 2º Assistente de cirurgia. Em 1938 prestou pro-
vas públicas para obtenção do grau académico de Dou-
tor, sendo reconduzido pelo Conselho Escolar no lugar de 
Assistente de Clínica Cirúrgica.

Em 1943 sofreu a doença que dizimou milhares de 
pessoas, a tuberculose. Mantendo o seu espírito combativo, 
não se deixou esmorecer. Internado na Estância Sanatorial 
do Caramulo, em paralelo com o seu tratamento, dedicou-
-se ao tratamento médico e cirúrgico da pneumotisiologia. 
Em 1945 e 1946 foi equiparado a bolseiro do Instituto de 
Alta Cultura na Estância Sanatorial do Caramulo.  Nesse 
período de tempo trabalhou com Manuel Tapia e com o 
cirurgião Luís Quintela, realizando mais de 3000 cirurgias, 
colapsoterapias, toracoplastias, pleuroscopias para corte 
de aderências, pneumotórax extrapleural, mioplastias por 
fístula brônquica, cirurgias sobre o nervo frénico, descor-
ticações pulmonares, resseções pulmonares, entre outros 
variados procedimentos.

Regressado definitivamente ao Porto em 1946 e 
recuperado da sua tuberculose, voltou às suas actividades 
clínicas e docentes. Não mais abandonou o seu interesse 
pela pneumotisiologia nas vertentes médica e cirúrgica.

Em 1949, após concurso de provas públicas, foi 
nomeado Professor Extraordinário do VII grupo de cirurgia 
da Faculdade de Medicina da Universidade do Porto.

Em 1951 ficou classificado em 1º lugar no concurso 
de provas públicas para cirurgião do Sanatório D. Manuel 
II tendo sido nomeado Diretor do novo Centro de Cirurgia 
Torácica da Zona Norte criado em 1953 no mesmo sanatório

Em 1955 foi encarregado pelo Conselho Escolar da 
Regência da cadeira de Pneumotisiologia criada nesse ano.

Com a evolução das resseções pulmonares em 
doentes com patologia pulmonar prévia, nomeadamente 
sequelas de tuberculose ou DPOC, as complicações pós-
-opertórias tornaram-se um problema. Sempre atento á 
evolução da medicina enviou colegas a centros de refe-
rência para implementar novas técnicas e combater esse 
novo desafio. Assim mandou o Dr. Carlos Ferreira para a 
Dinamarca para se familiarizar com as técnicas de entu-
bação endobrônquica, e o Dr. Alberto Leal para Paris para 
desenvolver as técnicas de cinesiterapia respiratória. Com 
esta estratégia reduziu significativamente as complicações 
do pós-operatório da cirurgia torácica.

Homem com uma sensibilidade humana superior á 
média, calmo, educado, pessoa de fácil trato. Era agradável 
conversar e conviver com o Prof. Esteves Pinto. Amante da 
leitura, possuía uma biblioteca particular invejável.

Era um homem possuidor de formação médica 
óptima, decisão clínica ponderada e perfeitamente ajus-
tada ao caso clínico no seu tempo.

Apresentava uma técnica cirúrgica precisa com res-
peito profundo das estruturas anatómicas. Realizava descri-
ções operatórias com caligrafia exemplar e com tal cuidado 
que a sua leitura mesmo passados todos estes anos nos dá 
conhecimento com pormenor de todos os passos cirúrgicos 
realizados.

Conhecedor profundo do ser humano, em todas as 
vertentes físicas e psicológicas, era um clínico de referência.

Tinha um gosto especial pelo ensino, professor que 
apoiava continuamente os alunos, ensinando-os a serem 
médicos, cirurgiões, e sobre tudo homens.

Pelo exposto, e pelo muito que ficou por dizer, consi-
dero que ter sido aluno, interno e amigo do Professor Dou-
tor Esteves Pinto foi uma sorte que me orgulho de ter vivido.

Hernâni Lencastre
Cirurgia Torácica

Hospital Lusíadas - Porto
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In Memoriam

Eduardo Esteves Pinto (1909-1989) nasceu em 
Viseu, frequentou o ensino secundário no Liceu Rodrigues 
de Freitas no Porto e foi um aluno brilhante do Curso de 
Medicina e Cirurgia da Faculdade de Medicina do Porto  
que veio a concluir com distinção em 31 de Outubro de 
1932.

Iniciou de imediato a sua actividade médica como 
Assistente do Serviço de Clínica Cirúrgica da Faculdade de 
Medicina do Porto e do Hospital de Santo António, então 
dirigido pelo Prof. Álvaro Teixeira Bastos de quem foi discí-
pulo dilecto, familiarizando-se com o estudo e tratamento 
cirúrgico de uma enorme variedade de patologias que à 
data integravam o amplo espectro da cirurgia geral.

Em 1943-44, por motivo de doença, esteve inter-
nado na Estância Sanatorial do Caramulo, uma ocorrência 
que viria a marcar decisivamente a sua orientação profissio-
nal. Na verdade, primeiro enquanto paciente e mais tarde, 

em 1945-46, como bolseiro do Instituto de Alta Cultura 
e Cirurgião Extraordinário da Estância, estudou Tisiologia 
sob a orientação de Manuel Tapia e aprendeu as técnicas 
de tratamento cirúrgico da tuberculose pulmonar com Luís 
Quintela, enveredando então de forma decisiva por esta 
área médico-cirúrgica que não mais abandonou. Neste 
sentido, viria a ser Director do Serviço de Cirurgia do Sana-
tório Rodrigues Semide, Cirurgião do Sanatório D. Manuel 
II e Director do Centro de Cirurgia Torácica do Norte do 
Instituto Nacional de Assistência aos  Tuberculosos. Mais 
tarde, já no Hospital de S. João, foi Director do Serviço 
de Pneumotisiologia, mais tarde transformado no Serviço 
de Cirurgia Torácica e Pneumologia, uma estrutura  com 
uma funcionalidade  médico-cirúrgica que, com décadas 
de antecedência, viria a prenunciar a estrutura hospita-
lar departamental hoje em voga. Foi aqui, já nos últimos 
anos da sua carreira, que com enorme generosidade viria 

Pedro Teixeira Bastos
Professor da Faculdade de 

Medicina do Porto
Cirurgia Cardiotorácica do CHU 

de São João, Porto

Eduardo Esteves Pinto
1909-1989
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a disponibilizar toda a capacidade instalada do serviço 
para que, sob a orientação de Manuel Rodrigues Gomes, 
pudesse ser iniciada a cirurgia cardíaca com o sucesso que 
hoje se reconhece.

Paralelamente à sua carreira hospitalar foi decor-
rendo na Faculdade de Medicina do Porto, com o mesmo 
empenho e brilhantismo, o seu percurso universitário. Dou-
torado em 1938, foi nomeado Professor Extraordinário de 
Cirurgia em 1949 e Professor Catedrático de Pneumologia 
em 1961.

Eduardo Esteves Pinto era, desde logo, um extraordi-
nário clínico, que superava com o seu saber e sensibilidade 
a escassez de meios complementares de diagnóstico então 
disponíveis. Cirurgião com uma enorme experiência, o seu 
curriculum vitae elaborado em 1961 contava já mais de 
2.800 intervenções cirúrgicas por si efectuadas, era possui-
dor de uma técnica operatória elegantíssima e de conheci-
mentos de fisiopatologia respiratória muito avançados para 
a época. Dotado de grande capacidade didática, explicava 
aos seus ajudantes com enorme detalhe e paciência todos 
os passos das intervenções cirúrgicas que realizava, que se 

constituíam assim em autênticas aulas teórico-práticas de 
valor incalculável. Foi, ainda, responsável por uma extensa 
e diversificada produção científica cuja consulta retrata com 
fidelidade o papel pioneiro que teve no desenvolvimento da 
Cirurgia Torácica no nosso País.

Finalmente, Eduardo Esteves Pinto era um Ser com 
qualidades humanas insuperáveis. Humanista, possuidor de 
uma sólida cultura clássica, cultivava a simpatia e a simplici-
dade que são apanágio daqueles que são verdadeiramente 
grandes. Cordial e transparente nas relações com os seus 
colaboradores, tinha o dom da amenidade que em cada 
doente criava um cativado e em cada operado constituía 
um amigo, aquele subtil dom de entendimento e capta-
ção anímica que é intraduzível e intransmissível, pessoal e 
muito próprio, com um enorme respeito por tudo quanto 
representasse sofrimento físico ou moral.

Não tenho por isso dúvidas que em todos aqueles 
que tiveram a honra e o privilégio de com ele trabalhar 
estiveram sempre presentes, ao longo da nossa longa vida 
profissional, de modo vincado e definitivo, a gratidão e a 
saudade de quem tanto nos ensinou.
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CARDIAC SURGERY

Takayasu’s Arteritis and Cardiac 
Surgery: an anaesthetic challenge

Ana Panzina1, Nuno Lareiro2, Fátima Lima1

1Department of Anaesthesiology, Vila Nova de Gaia/Espinho Hospital Center, Portugal
2Department of Anaesthesiology, Baixo Vouga Hospital Center, Portugal

*Contacto Autor: ana.panzina@gmail.com

Abstract
Takayasu’s arteritis (TA) is a rare inflammatory vascular disease, which causes a chronic progressive pan-endarteritis 

involving the aorta and its main branches, leading to persistent and uncontrolled hypertension and symptoms related to 
ischemia such as claudication, visual disturbances, stroke and transient ischemic attack. Limited information is available 
concerning anaesthetic management. We present the successful anaesthetic management of a 55 years old woman with 
TA scheduled for mitral valve replacement, tricuspid valve annuloplasty and coronary artery bypass grafting (CABG). The 
choice of anaesthetic technique took into consideration mainly the maintenance of blood pressure in the intraoperative 
and postoperative periods. According to our monitoring records, we can say that our choice enabled a safe and stable 
anaesthetic procedure. 

Introduction 

Atrioventricular septal defects (AVSD) are a group 
of commTakayasu’s arteritis (TA) is a rare inflammatory vas-
cular disease, with a specific preference for young Asian 
women.1,2 It is a chronic progressive pan-endarteritis invol-
ving the aorta and its main branches, leading to a varying 
degree of narrowing, occlusion, or dilatation.3,4 The invol-
vement of the principal arteries results in persistent and 
uncontrolled hypertension and symptoms related to ische-
mia such as claudication, visual disturbances, stroke and 
transient ischemic attack.5-7 There may also be difficulties 
in the monitoring of arterial blood pressure, blood pres-
sure difference > 30 mm Hg between arms, asymmetric 
pulses and diminished/absent pulses in upper extremi-
ties.6,7 TA is also known as aortic arch syndrome, pulseless 
disease, occlusive thromboaortopathy, young female arte-
ritis, idiopathic aortitis, reversed coarctation, and Marto-
rell syndrome.1,6 Clinical and pathological studies on TA 
resulted in the classification of four different types of arte-
rial lesions, depending on the vascular branches affected.8 
Diagnosis is confirmed by angiography showing stenosis 
and dilatation of the aorta and its branches.6 The aetiology 
of this disease has not been defined.9

The involvement of the vascular system results in 
multiorgan dysfunction. These multiorgan dysfunctions, 
associated with severe uncontrolled hypertension and 
stenosis of major blood vessels1, makes anaesthesia for 
patients with TA complicated. Furthermore, surgery on 
these patients are also a challenge. Surgical procedures 
for TA are recommended at a time of quiescent disease 

to avoid complications such as increased bleeding, friable 
tissue, increased risk of thrombosis and infection.9

Limited information is available concerning anaes-
thetic management. Previous descriptions of the anaesthe-
tic management of patients with this disease have been 
limited to isolated case reports in the anaesthetic litera-
ture, mostly in women undergoing cesarean delivery.3 

We present the successful anaesthetic manage-
ment of a 55 years old woman with TA scheduled for 
mitral valve replacement, tricuspid valve annuloplasty and 
coronary artery bypass grafting (CABG).

Case Report

Female patient, 55 years old, 50kg, proposed for 
complex cardiothoracic surgery. The patient was being stu-
died for suspected TA, presenting with occlusive throm-
boaortopathy of several thoracic and abdominal aortic 
vessels. Additionally, the patient was a heavy smoker and 
presented Chronic Obstructive Pulmonary Disease (COPD), 
dyslipidemia, osteoporosis and pancreatic atrophy. The 
patient was under treatment with lepicortinol, dipeptidyl 
peptidase iv inhibitor, furosemide, acetylsalicylic acid and 
salbutamol.

	 The pre-operative evaluation revealed mitral 
murmur grade IV/VI on cardiac auscultation and cardiac 
insufficiency class III New York Heart Association (NYHA). 
Pre-operative exams showed: severe rheumatic mitral 
valvulopathy; 40% stenosis on right carotid artery and 
50-70% on left carotid artery; 40% stenosis of Anterior 
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descending artery, 40-50% stenosis of circumflex artery, 
75% ostial stenosis of right coronary artery with 75% 
ostial stenosis; occlusion of the brachiocephalic trunk, 
occlusion of the left subclavian (figure 1), infra-renal aorta 
with diffuse atheromatous and right common iliac artery 
with 90% stenosis in the middle portion. The patient also 
revealed moderate obstructive ventilatory changes on spi-
rometry. No other relevant findings were discovered.

At the pre-induction period, the patient’s blood 
pressure differential between superior and inferior limbs 
was meaningful (45% to 70% higher in the inferior limbs).

It was decided to use the right femoral artery for 
the arterial catheterization for invasive arterial pressure 
monitoring, since superior limbs where not an option due 
to the marked blood pressure differential and left femoral 
artery could be a surgical option. Standard ASA (American 
Society of Anaesthesiologists) monitoring was used, alon-
gside with invasive arterial monitoring, central venous 
pressure monitoring, cerebral oximetry (INVOS®) and 
anaesthesia-depth monitoring (Bispectral index – BIS®).

The induction was achieved with fentanil, 0.2mg 
ev, midazolam ev 10mg, propofol 50mg and rocuro-
nium 50mg. The patient maintained hemodynamic sta-
bility during induction. Maintenance of anaesthesia was 
achieved with remifentanil and propofol perfusion during 
the extra-corporal circulation period and desflurane 
throughout the rest of the time. The surgical procedure 
involving mitral valve replacement, tricuspid valve annu-
loplasty and CABG was performed with cardioplegia and 
extra-corporal circulation (during 2 hours and 7 minutes). 
The hemodynamic, respiratory and renal function were 
adequately regulated throughout the surgery. The hydric 
balance was 1.586,18 ml and the urinary output was 5.4 
ml/kg/h with no need for diuretics.

There was the need for intravenous doses of nitro-
glycerine, norepinephrine and dobutamine, according to 
invasive arterial monitoring (figure 2) and cerebral oxime-
try values.

The patient required intravenous dobutamine at a 
dose of 0.4 mcg/kg/hour on the first day. The patient was 
extubated on the 1st postoperative day and stayed three 
days in the intensive care unit.

Despite no pre-operative renal disease and remai-
ning stable throughout the perioperative period, the 
patient revealed acute renal failure, needing hemofiltra-
tion until the fifth day post-op (PO). The patient was still 
in the hospital at the time the article was written, due 
to surgical complications, including mitral regurgitation 
and endocarditis. Nevertheless, the patient is progressing 
well. The patient continued her usual medical treatment 
and her clinical and angiographic studies maintained sta-
ble. During the perioperative period, the patient complied 
with the corticosteroid replacement protocol and re-star-
ted her usual dosage as soon as possible.

Discussion

We report the anaesthetic management of a 
patient with Takayasu arteritis.

Patients with Takayasu’s arteritis show a chronic 
progressive pan-endarteritis involving the aorta and its 
main branches. This patient suffered from severe hyper-
tension and organ ischemia.

The surgery should be deferred during the active 
phase of the disease to avoid complications. We cannot 
assure that the post-operative endocarditis and acute 
renal failure were not related to a less controlled disease 

Figure 1 Toracic CT showing occlusion of the left subclavian.
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than we concluded with preoperative assessment. Fur-
thermore, although we could not find in the literature 
any correlation between TA and an higher incidence of 
endocarditis, this patient had several risks factors for 
developing an infectious endocarditis, such as: mitral 
valve disease, arterial hypertension and corticoid the-
rapy.10

Surgery for TA has also a higher risk of bleeding 
and thrombosis associated with the surgical interventions 
if performed in an active phase. Additionally, surgical 
treatment is reported to be more challenging in these 
patients due to the diffuse nature of the disease and 
involvement of adjacent aortic walls. 

General anaesthesia may be associated with hyper-
tensive episodes that can lead to cerebral haemorrhage 
and infarction or cardiac dysfunction in a patient with 
TA. Cerebrovascular ischemia occurs in about one-third 
of the patients and hence maintenance of cerebral per-
fusion pressure is of greatest importance, not allowing 
the values of cerebral oximetry to be less than 50% or 
decrease more than 20% of the basal. Consequently, 
the anaesthetic management of these patients has the 
primary goal of maintaining adequate tissue perfusion 
and hemodynamic stability. Therefore, it is essential to 
keep a proper monitoring of arterial pressure and oxime-
try, including cerebral oximetry. Accurate blood pressure 
is always a cause for concern for the anaesthetist, even 
more, if the patient has TA. The choice of artery regarding 
invasive arterial lines is still controversial. In this case, the 
vessels of the lower limbs were not affected and, due to 
this fact and the possible need for surgical access to the 
left femoral artery, the femoral artery was chosen.

The choice of anaesthetic technique took into 
consideration all these characteristics, mainly the main-
tenance of blood pressure in the intraoperative and 
postoperative periods. Despite few complications on 
the post-operative period, nothing indicated their rela-
tionship with anesthetic technique. According to our 
monitoring records, we are able to say that our choice 
enabled a safe and stable anesthetic procedure.
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Abstract
Bioprosthetic valve thrombosis is a rare complication. Left atrial dilatation, atrial fibrillation, hypercoagulability and low 

cardiac output are known risk factors. We report the case of a patient undergoing a bioprosthetic mitral valve replacement who 
required postoperative circulatory support with extracorporeal membrane oxygenation and presented acute bioprosthetic valve 
thrombosis. Some aspects regarding pathogenesis, diagnosis and treatment are discussed.

Introduction

Acute bioprosthetic valve thrombosis in patients on 
venoarterial extracorporeal membrane oxygenation support 
(VA-ECMO) for postcardiotomy shock is an infrequent com-
plication described in bioprosthetic valves implanted in aor-
tic, mitral and pulmonic position.1 Pathogenesis has been 
related to insufficient anticoagulant treatment, reduced 
trans-prosthetic flow and blood stasis in heart chambers due 
to inappropriate ventricular emptying during systole.2 

We report the case of a patient undergoing a bio-
prosthetic mitral valve replacement who required postopera-
tive circulatory support with VA-ECMO and presented acute 
bioprosthetic valve thrombosis. 

Case Report

A woman was diagnosed with rectal carcinoma in 
2014, at the age of 55 years. After surgical resection, she 
received postoperative radiotherapy and chemotherapy. In 
2015, she presented with mitral valve endocarditis due to 
E. faecalis and underwent mitral valve replacement with 
a mechanical prosthesis. The postoperative course was 
favourable. In 2018, she was diagnosed with pulmonary 
adenocarcinoma. After surgical resection, postoperative 
chemotherapy was given. Six months later she was admit-
ted because of cardiogenic shock. Transesophageal echocar-
diogram (TEE) showed a prosthetic mitral valve thrombosis 
with a mean/maximum trans-prosthetic gradient of 30/44.8 

mmHg. Dilation and severe systolic dysfunction of the right 
ventricle were observed. 

The patient was referred for an emergent mitral 
intervention. The mechanical prosthesis was replaced by 
a bioprosthesis. A TEE performed at the end of the ope-
ration showed normal left ventricle and bioprosthesis but 
systolic dysfunction of the right ventricle. Weaning of car-
diopulmonary bypass required high doses of inotropic drugs 
and therefore a VA-ECMO with right subclavian artery and 
right femoral vein cannulation was implanted. The absence 
of clots and diffuse bleeding forced the administration of 
protamine, plasma, fibrinogen, platelets and recombinant 
factor VIIa, allowing sternal closure and transfer to the pos-
toperative care unit. 

Reoperation for bleeding was required twice, 24 and 
72 hours after the procedure. The VA-ECMO provided an 
output of 3.8-4.2 l/min. The TEE performed 48 h after valve 
replacement showed adequate emptying of the left ventricle 
during systole. Thickening of one of the bioprosthetic lea-
flets due to echodense material consistent with thrombus, 
conditioning an opening limitation were observed (figures 
1 and 2). Despite this finding, confirmed in subsequent TEE 
studies, it was decided not to anticoagulate the patient due 
to bleeding tendency and low platelet count.

The patient could be weaned from ECMO six days 
after valve replacement. Cardiac output and oxygenation 
were adequate but the echodense image on the biopros-
thetic leaflet persisted on TEE examination. The calculated 
mean/maximum trans-prosthetic gradient was 7/14 mmHg. 
The postoperative evolution was favourable and the patient 
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could be weaned from the mechanical ventilation 22 days 
after the intervention. A computed tomographic scan was 
performed due to increased bilirubin and confirmed the 
progression of tumor disease with metastatic involvement. 
It was decided to limit the therapeutic effort and the patient 
died 33 days after the intervention. In the necropsy study 
organized thrombus was observed on the ventricular surface 
of the bioprosthesis affecting the leaflets on the opposite 
side of the mitroaortic intervalvular fibrosa (figure 3). A thin 
layer of clot was identified on the atrial surface covering the 
prosthetic ring without affectation of the leaflets. 

Discussion

Acute thrombosis of bioprosthetic mitral valve 
in patients with post-cardiotomy shock assisted with a 

VA-ECMO is a complication that can be observed from 
24 hours of support with ECMO.1 Blood stasis and redu-
ced transvalvular flow are well known factors that explain 
thrombosis.2 In our case the prothrombotic state secon-
dary to advanced neoplastic disease as well as the use of 
hemoderivatives and VIIa recombinant factor could predis-
pose to this complication. Thrombus formation has been 
described on both the atrial and ventricular surface.2,5.
Thrombosed bioprostheses may behave as stenosis3,4 or 
insufficiency.2 

Suggested measures to prevent bioprosthetic 
thrombosis in patients under VA-ECMO include reducing 
blood stasis in the heart chambers, ensuring the ventri-
cle is properly emptied and providing an adequate trans-
mitral flow to avoid immobility of the bioprosthetic valve 
leaflets.2,3 The use of intra-aortic balloon pump balloon 
and intraventricular assist devices has been suggested.2,3 

Figure 1 Transesophageal echocardiography. (A) Thickening of one of the leaflets of the bioprosthesis (arrow) during systole. 
(B) The same view during diastole.

A B

Figure 2 Three-dimensional transesophageal echocardiography. Ssurgeon´s view. (A) Coaptation of the three leaflets during systole. (B) One of the 
bioprosthetic leaflets presents a reduced proper motion during diastole (arrow). 

A B
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A more intense anticoagulant treatment plays probably 
a secondary role,5 although in our case the absence of 
anticoagulant treatment may have been decisive since we 
always observed adequate left systolic function with cor-
rect emptying of the ventricle and opening of the aortic 
valve.

Regarding the treatment of bioprosthetic thrombo-
sis, the administration of fibrinolytic agents and anticoagu-
lants,3 percutaneous valvuloplasty3 and open surgery2,3,4,5 
have been proposed depending on the clinical situation 
and the patient's comorbidities. 

The case presented points out the need for a com-
prehensive TEE study since the beginning in all patients 
undergoing a prosthetic valve replacement who require 
postoperative ECMO support. 

Figure 3 Necropsy image. (A)  Left ventricular side of the bioprosthesis. The leaflets are layered with thrombus (arrow). Mitroaortic intervalvular fibrosa 
(*). (B) Atrial surface. The bioprosthetic ring is covered with a thin layer of clot (arrow). 
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Abstract
Objectives: Thymic cysts represent 1-3% of all tumors in the anterior mediastinum, but their knowledge is impor-

tant during the differential diagnosis of a mediastinal mass.
Methods: We describe the case of a 52 years old woman, totally asymptomatic, with an incidental diagnosis of 

a mediastinal mass at thoracic computed tomography evaluation.
Results: Thoracic magnetic resonance showed an heterogeneous mass with approximately 3,6 cm, at the ante-

rior mediastinum. For diagnostic clarification, surgical excision was performed. The histopathological exam revealed an 
epidermoid thymic cyst.

Conclusion: Surgical excision and histopathological evaluation allow definite diagnosis of this tumor, associated 
with a good prognosis.

Introduction 

Cysts represent 15-20% of all mediastinal masses. If 
we focus on the anterior mediastinum, thymic cysts repre-
sent 1-3% of all tumors.1,2 Epidermoid thymic cysts are 
very rare lesion, with only 4 cases described in the litera-
ture, worldwide. Despite their benign behavior and good 
prognosis, surgical excision is necessary to obtain a defini-
tive diagnosis and exclude malignancy. 

Materials and Methods

We describe the case of a 52 years old woman, 
totally asymptomatic, with an incidental diagnosis of 
a mediastinal mass at thoracic CT evaluation. For better 
understanding, she was evaluated with a magnetic reso-
nance, showing an heterogenous mass, with a diameter of 
3,56 cm, in relation to the left side of the ascending aorta 
(Figure 1).

Given these unspecific findings, we decided to per-
form surgery to obtain a definitive diagnostic. 

Intraoperatively, using a median sternotomy, we 
found an approximately spherical mass, with smooth walls, 
in the left side of the ascending aorta, without invasion of 
any of the adjacent structures. It was possible to remove it 
completely (Figure 2). There were no complications during 
the post-operative period and she was discharged home 
at the 4th post-operative day. The histopathological exam 
revealed an epidermoid thymic cyst (Figures 3 and 4).

Discussion

To the best of our knowledge, this is the 5th case 
of epidermoid thymic cyst described worldwide. The exact 
etiology of epidermoid thymic cyst remains unknown. It 
is thought to result from the migration of epidermic cells 
to the anterior mediastinum with subsequent prolifera-
tion.3 The clinic presentation, between 30 and 60 years 
old, ranges from totally asymptomatic to thoracic pain, 
dyspnea, and cough. In most cases, the diagnosis is made 
with complementary image exams asked for another 

Figure 1 Magnetic resonance showing anterior mediastinum mass 
with 35.6mm.
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reason. The imaging signs are unspecific. The differential 
diagnosis include malign tumors such as thymomas, tera-
tomas, lymphoma, sarcomas, neuroblastoma and benign 
lesions such as pericardial or bronchogenic cysts.3 Given 
its rarity, the epidermoid thymic is not frequently consi-
dered in the differential diagnosis of a mediastinal mass. 
Magnetic resonance is probably the most suggestive exam 
of epidermoid cyst.3 However, definitive diagnostic is only 
possible with the histological exam. It shows a cyst mass 

surrounded by thymic tissue. The epithelium is stratified 
paviment, with a high content of keratin. The presence of 
keratin makes it possible to differentiate these cysts from 
other types, including bronchogenic cysts.2 Surgery can be 
performed by video thoracoscopy, median sternotomy, as 
we did in our case, or by thoracotomy.

Conclusion

Despite its rarity, epidermoid thymic cyst should not 
be forgot during the differential diagnosis of a mediastinal 
mass. Surgical exclusion and histopathological evaluation 
allow definite diagnosis of this tumor, associated with a 
good prognosis.

References

1.	 Cray da Costa A, Rodrigues M, Colman J, Cordeiro da Costa 
G. Giant thymic cyst with atypical location: case report. Rev 
Bras Cir Cardiovasc 2013, 28( 3 ): 408-411.

2.	 Nalladaru Z, Mbahi M, Wessels A. Epidermoid Cyst—A Rare 
Mediastinal Mass. Indian J Surg. 2015; 77(Suppl 1): 19–20. 

3.	 Qureshi J, Pagano B, Mueller J, Schumacher L, Velosa C, 
Hartman M. Thymic Epidermoid Cyst: Clinical and Imaging 
Manifestations of This Rare Anterior Mediastinal Mass. Case 
Reports in Radiology 2016, 4.

Figure 2 Tumor with 4cm, approximately. 

Figure 3 HE x 100. Cyst coated with pavement epithelium and 
content of keratin (star).  

Figure 4 HEx40. Thymic tissue in the cystic wall (star). 
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Abstract
We report a rare case of an advanced stage thymoma with right superior pulmonary lobe, superior vena cava, innomi-

nate vein and pericardium invasion in a patient with Good’s syndrome. In a multidisciplinary discussion, surgical resection was 
deemed the best initial approach, since invaded structures could be safely managed.

The tumor was fully resected and included partial resection of the superior pulmonary lobe, superior vena cava and 
innominate vein. The encircled right phrenic nerve was dissected from the tumor and preserved. The superior vena cava and 
innominate vein were reconstructed using autologous pericardium patch. Immunoglobulin replacement and radiotherapy were 
initiated afterwards. No signs of relapse at 6 months follow-up. In such advanced cases, aggressive surgical intervention should 
be considered as first line of treatment, as long as full resection can be anticipated, since complete resection is the leading 
factor for long-term prognosis.

Introduction 

The association of thymoma (the most common 
tumor of the anterior mediastinum in the adult) with an 
immunodeficiency state, known as Good’s syndrome, is 
rare. The cause and pathogenesis remains unknown and 
the initial presentation of this often-asymptomatic syn-
drome can result from local progression and compression 
by the tumor and/or recurrent bacterial infection due to 
higher susceptibility. One of the most consistent immu-
nological abnormalities is hypogammaglobulinaemia.1

Complete surgical resection of the tumor is the basis 
of the treatment and the most important aspect related 
to long-term prognosis. As in other advanced tumors, the 
strategy dependents of resectability.2 When not possible, 
multidisciplinary approach with induction chemotherapy 
is an option, as an attempt to achieve complete or par-
tial resection. Although new protocols, in selected groups, 
have shown favorable results,3 in general, neoadjuvant the-
rapy is associated with lower response rates, higher surgi-
cal complexity and worse prognosis.4,5 

Here we report a case of a patient with Good Syn-
drome and Masaoka stage III thymoma treated initially 
with a radical resection followed by radiotherapy.

  Case report

A 39-year-old woman with no relevant medical his-
tory was admitted with urinary symptoms, diarrhea, fever, 
and facial and upper limb swelling. Urinary and gastroin-
testinal bacterial infections were diagnosed. Laboratory 
tests revealed a hypogammaglobulinemia and the Chest 
X-ray identified a mediastinal mass, posteriorly characte-
rized by CT scan as a massive anterior mediastinum tumor 
(7.9x6.7x6.2cm), compressing the superior vena cava 
(SVC) and innominate vein (IV) (Fig. 1A and 1B). A video-
-assisted surgical biopsy was performed and a B1Thymoma 
was diagnosed. The presence of hypogammaglobuline-
mia, infections and thymoma suggested the diagnose of 
Good´s syndrome.

Chest MRI (Fig. 1C and 1D) revealed possible inva-
sion of the IV and pericardium (Masaoka stage III), but no 
signs of SVC or ascending aorta involvement. In multidis-
ciplinary discussion, the decision was to perform surgical 
resection as first line and best treatment option. After 
median sternotomy, intraoperatively, an anterior mediasti-
nal mass was found surrounding the right phrenic nerve 
and invading the superior pulmonary lobe, the proximal 
SVC, the IV and the underlying pericardium (the ascending 
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aorta was not invaded). The right phrenic nerve was dissec-
ted from the tumor and preserved. The superior pulmonary 
lobe was partial resected with a mechanical surgical stapler 
(Fig 1E). The SVC and IV were partialy resected and recons-
tructed using autologous pericardium patch (Fig 1F) with 
partial clamping and without extracorporeal circulation. A 
complete macroscopic resection was achieved. The post 
operatory was uneventful.

Pathologic examination confirmed invasion of the 
lung and veins and focally positive surgical margins - pT3N0 
/ Masaoka III. Immunoglobulin replacement and radiothe-
rapy were initiated. At 6 months follow-up, the patient was 
clinically well and there were no signs of metabolic active 
disease in the mediastinum (PET-CT with FDG).

 

Discussion

The treatment of patients with Good’s syndrome is 
not yet well established and the principles of management 
of thymoma are usually applied. Usually, removal of the thy-
moma does not reverse the immunological abnormalities 
and immunoglobulin replacement is required.1

Regarding the thymoma itself, for early stages 
(Masaoka I and II) surgical resection is enough, while for 
more advanced stages (III and IV) induction chemotherapy 
and/or radiotherapy may be required to decrease the tumor 

size and achieve resectability. In addition, the approach and 
extension of the resection depends on the involved struc-
tures and usually vascular involvement is not a contraindi-
cation.6,7

In the presented case, preoperative neoadjuvant 
treatment was not performed because it would delay the 
surgical resection without significant advantage, since the 
suspected invaded structures could safely be addressed.  Des-
pite intraoperatively the invasion was greater than suggested 
by the TC/MRI scans, complete resection was achieved.

While the invasion of the lung and pericardium was 
fairly straightforward to manage (with a broad lung and 
pericardium resection) the right phrenic nerve preservation 
was challenging. Resection of the nerve would mean paraly-
sis of the homolateral diaphragm, and consequent associa-
ted comorbidity, so all efforts were done to preserve it. In the 
end it was possible because the nerve was enveloped and 
not invaded by the tumor. The resection and repair of the 
SVC and the IV was possible with partial clamping, avoiding 
extracorporeal circulation and its known side effects.8 An 
autologous pericardium patch from an area distant to the 
tumor was used to decrease the risk of relapse. Arguably, a 
vein xenograft or synthetic patch could also be used. 

Despite being a challenging procedure, the surgery 
proved to be a good first step in the treatment, as shown by 
the pathologic exam and the 6-month follow-up evaluation.

In conclusion, this case shows that in patients with 

Figure 1 Invasive thymoma in a patient with Good Syndrome. CT imagens showing the location and size of the tumor (A and B). MRI imagens showing 
the compression and invasion of the superior vena cava (C) and pericardium (D). Resected tumor (E, white arrow) with the invaded lung portion 
(E, black arrow). Venous repair with pericardium (F, black arrow) and preserved phrenic nerve (F, white arrow).

A C

B D

E
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Good’s syndrome, as in other patients with thymoma, the 
thymoma management is the critical step in the treatment. 
If possible, radical surgical resection should be initial step, 
even in the face of a complex procedure involving vascular 
reconstruction. Immunoglobulin replacement is required.

Editor comment

I congratulate the authors on a job well done, as 
resectable thymomas should be approached primarily by 
surgery. However, a hypothesis for induction chemotherapy 
might have been considered, as the expected good res-
ponse of a borderline resectable B1 thymoma to a cysplatin 
based regimen would have made their job easier, increasing 
the probability of a R0 resection, and is a good choice for 
downstaging in stage III/IV thymomas. Long term follow-up 
is of utmost importance as B1 Thymomas are slow growing 
tumors, and local recurences should be surgically managed 
whenever possible.1

Cristina Rodrigues
Associated Thoracic Surgery Editor

1.	 Girard N, Ruffini E, et al. Thymic epithelial tumours: ESMO Cli-
nical Practice Guidelines for diagnosis, treatment and follow-
-up. Annals of Oncology. 2015. 26(Supplement5): v40–v55.
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Resumo
Objetivo: Determinar se a transferência inter-hospitalar afecta adversamente a sobrevida de doentes com rutura de 

aneurisma da aorta abdominal (rAAA), submetidos a cirurgia convencional.
Métodos: Efetuamos uma análise retrospetiva dos rAAA tratados sequencialmente por cirurgia convencional, num 

centro de referenciação terciária, no período compreendido entre janeiro 2008 e dezembro de 2014. Os casos foram divididos 
entre os que se apresentram diretamente neste centro e os que foram alvo de transferência. Analisou-se a mortalidade às 
24 horas, a mortalidade aos 30 dias e, como outcomes secundários, incluíram-se o tempo de chegada ao bloco operatório, 
duração de internamento na unidade de cuidados intensivos (UCI) e o tempo de internamento total. 

Resultados: Neste período, um total de 78 casos (88% do género masculino) foram submetidos a cirurgia convencio-
nal por rAAA, 69% (54 casos) transferidos de outra instituição. Ambos os grupos mostraram semelhanças nas características 
demográficas, bem como no perfil de comorbilidades e estadio de estabilidade hemodinâmica. A mortalidade global foi de 
51% aos 30 dias. O tempo de chegada ao bloco operatório do grupo transferido foi 2 vezes superior (mediana 7,9 vs. 3,9 
horas, p < 0,05). Apesar da diferença para início da prestração de cuidados cirúrgicos específicos, a mortalidade às 24 horas 
e aos 30 dias não diferiu entre entre o grupo transferido e o direto (26% e 50% vs. 29% e 58%, p < 0,05) respectivamente. O 
tempo de internamento na UCI (mediana, 12 vs. 4 dias, p = 0,04) e a duração total de internamento (mediana 11 vs. 4 dias, 
p = 0,04) foram substancialmente maiores para o grupo transferido. 

Conclusões: O resultado da transferência inter-hospitalar, nesta série de doentes, resultou numa duplicação do tempo 
de admissão no bloco operatório Contudo, não se verificou qualquer desvantagem em relação à sobrevida entre os grupos. A 
duração da hospitalização e consumo de recursos foi maior no grupo transferido. Estes resultados podem dever-se à possível 
seleção de doentes transferidos (clinicamente estáveis) que conseguem tolerar o atraso na instituição do tratamento cirúrgico, 
decorrente da transferência.

Abstract
The Impact of Patient Transfer After Rupture of an Abdominal Aortic Aneurysm 

Objective: determine whether patient transfer adversely affects the survival of ruptured abdominal aortic aneurysm 
(rAAA) patients after conventional surgery.

Methods: We performed a retrospective review of all patients undergoing attempted repair of an rAAA at a tertiary 
center, over January 2008 and December 2014. Patients were divided into those presenting directly to our center and those 
transferred from another hospital. The main outcome variable was 24-hour or 30-day mortality, with secondary variables inclu-
ding time to surgical treatment, length of intensive care unit stay and total length hospitalization. 

Results: 78 patients (88% men) underwent attempted open repair of an rAAA during this period, 69% (54 cases) 
were transferred from another institution. Both groups were similar in terms of demographic characteristics, comorbidities and 
hemodynamic stability. The overall mortality rate was 51% at 30 days. Transferred patients took twice as long as direct patients 
to get to the operating room (median 7,9 vs. 3,9 horas, p < 0,05), Although the difference for surgery treatment, there was 
no difference in 24-hour and 30-day mortality between the transferred group and direct group (26% e 50% vs. 29% e 58%, 
p < 0,05). Mean intensive care unit stay (median, 12 vs. 4 dias, p = 0,04) and total hospitalization (median 11 vs. 4 dias, p = 
0,04) were substantially superior in the transferred group. 
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Introdução

A rutura do aneurisma da aorta abdominal (rAAA) 
é muitas vezes uma condição letal, com uma mortalidade 
global estimada de 80%-90%.1 A mortalidade aos 30 dias 
após cirurgia convencional é estimada em 50%2,3, embora 
estudos de registos nacionais sugiram que a mortalidade 
tem diminuído na última década.4 

O Centro Hospitalar e Universitário de Coimbra 
(CHUC) encontra-se na região centro de Portugal, onde 
serve como centro de referenciação regional, uma popula-
ção de 1,4 milhões de residentes distribuídos pelos distri-
tos de Aveiro, Castelo Branco, Coimbra e Leiria. Existe um 
segundo centro hospitalar, na região interior centro, com 
a especialidade de Angiologia e Cirurgia Vascular (Centro 
Hospitalar Tondela Viseu), que serve os distritos de Viseu e 
Guarda, em funcionamento desde 2006. Adicionalmente 
estes últimos 2 distritos fizeram parte da área de influência 
do CHUC quando o serviço Angiologia e Cirurgia Vascular 
de Viseu não esteve em exercício de funções de urgência 
(acréscimo de 450.000 habitantes).5

Uma abordagem possível para melhorar as taxas de 
sobrevivência do aneurisma roto é a agilização do diagnós-
tico apropriado e instituição precoce do tratamento defini-
tivo (cirurgia). A regionalização da cirurgia do aneurisma 
poderá ser vantajosa na diminuição da mortalidade, ao per-
mitir um maior volume de casos por cirurgião/hospital. No 
entanto, a centralização requer um transporte que poderá 
estar associado ao atraso na instituição do tratamento 
definitivo de situações de risco de vida, onde o tempo é 
vital. A rutura do aneurisma da aorta é o paradigma desta 
questão. O objetivo do presente estudo retrospectivo 
prevê determinar se a transferência, com o seu inevitável 
atraso na iniciação da cirurgia, acarreta uma diminuição da 
sobrevida, em comparação com doentes não transferidos 
(admissão direta).

MÉTODOS

Identificaram-se os casos submetidos a cirurgia de 
rAAA no CHUC durante o período de 7 anos compreendido 
entre janeiro de 2008 a dezembro de 2014. Incluíram-se 
todos os casos de aneurisma em rotura documentado por 
estudo imagiológico ou durante a cirurgia. Foram excluídos 
da análise os óbitos ocorridos previamente à admissão no 
bloco operatório (BO), tratados por técnica endovascular, 
os aneurismas de localização torácica ou toraco-abdomi-
nal e os associados a fístula aorto-entérica. Excluíram-se 
os casos corrigidos por cirurgia endovascular por ausência 

da disponibilidade imediata deste recurso na admissão do 
doente, durante o período completo do estudo, pelo que 
a inclusão destes casos constituiria um enviesamento das 
variáveis a estudar. A variável de desfecho primário foi a 
mortalidade peri-operatória (24 horas e aos 30 dias). Os 
outcomes secundários avaliados incluíram o tempo de 
internamento na unidade de cuidados intensivos (UCI) e de 
internamento global. Retrospetivamente realizou-se uma 
análise do processo clínico dos casos e colheita de dados. 
Os casos foram distribuídos em dois grupos: 1) aqueles 
que se apresentaram diretamente no nosso hospital (grupo 
direto) e 2) aqueles transferidos de outra instituição (grupo 
transferido).

Definiu-se como tempo de diagnóstico o tempo em 
horas que medeia entre a entrada num serviço de urgência 
e a primeira referência no processo do doente a aneurisma 
roto, (exame de imagem ou texto escrito).

O tempo de transporte foi definido como aquele 
decorrido entre a alta do hospital referenciador (início defi-
nido com o pedido de transporte para transferência) e a 
entrada no SU do centro CHUC. O tempo de chegada ao 
bloco operatório definiu-se como o tempo decorrido entre 
a entrada no primeiro SU e chegada ao bloco operatório.

Toda a análise estatística foi realizada utilizando o 
software estatístico SPSS versão 23 (SPSS, Inc, Chicago, 
Illinois). Comparamos variáveis categóricas pré-operatórias 
entre os usando X2 e teste exato de Fisher. As médias e 
medianas das variáveis contínuas foram comparadas 
usando o teste de Mann Whitney. Mortalidade global e às 
24 horas foram avaliadas por meio de tabelas de sobre-
vivência Kaplan-Meier, e o teste de log-rank foi utilizado 
quando os grupos foram comparados. O significado esta-
tístico foi definido como p < 0,05.

RESULTADOS

Neste período de 7 anos, um total de 78 casos 
foi submetido a cirurgia convencional por rAAA no cen-
tro hospitalar: 88% dos casos do género masculino com 
uma média de idades de 73 ± 9 anos de idade. A mortali-
dade global foi de 51% aos 30 dias. 69% (54 casos) foram 
transferências de outra instituição (no total 8 instituições). 
O principal distrito de referenciação foi o de Aveiro com 
41% (22 casos) das transferências, seguido de Leiria com 
20% (11 casos), Castelo Branco 19% (10), Coimbra (Hos-
pital Figueira da Foz e Covões) 9% (5 casos), Viseu 7% (4) 
e Guarda 4% (2). Os restantes 24 (31%) casos apresen-
taram-se diretamente no SU dos CHUC. 40% dos casos 
transferidos realizaram angioTC na instituição de origem. 

Conclusions: Transfer of patients with RAAA in this series results in a doubling of the time interval between initial 
patient presentation and arrival in the operating room. This, however, did not result in any disadvantage in the survival rate 
between the groups. The total length and resources consumption were higher in the transfer group. These results may be 
attributed to a pre-selection of patients (clinically stable) who are able to tolerate such a delay in surgical treatment, secondary 
to transfer. 
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Não houve diferenças no tempo de diagnóstico da rotura 
entre o grupo transferido e o não transferido (média 3h48 
vs 3h09, p = 0,12). O tempo médio de transporte foi de 
1h32 ± 2h01 horas. Analisaram-se diversas variáveis com 
o intuito de comparar os grupos em relação à presença de 
comorbilidades e o grau de estabilidade hemodinâmica, à 
admissão no nosso centro. A comparação não revelou dife-
renças significativa entre grupos (tabela1).

O tempo de chegada ao bloco do grupo transferido 
foi 2 vezes superior que o do grupo que se apresentam 
diretamente no nosso serviço de urgência (7,9 vs. 3,9 h, p 
< 0,05). Apesar da diferença para início da prestração de 
cuidados cirúrgicos específicos, a mortalidade às 24 horas 
não diferiu entre o grupo transferido e o direto (26% vs. 

29%, p < 0,05), assim como a mortalidade aos 30 dias 
(50% vs. 58%, p <0,05). O tempo mediano de interna-
mento na UCI (12 vs. 4 dias, p = 0,04) e a duração total de 
internamento (11 vs. 4 dias, p = 0,04) foram substancial-
mente maiores para o grupo transferido, tabela 2.

DISCUSSÃO

A mortalidade global observada foi de 51% nesta 
coorte de doentes. Os doentes transferidos viram o seu 
tempo médio de espera para assistência cirúrgica duplicar 
relativamente aos não transferidos. A taxa de mortalidade 
precoce não diferiu quando comparamos casos transferidos 

Tabela 1 Comparação das variáveis entre os dois grupos à admissão. 

CARACTERÍSTICAS Transferido
 n = 54

Direto
n =24 p

Idade (anos) média ± DP 73 ± 9 76 ± 10 ns

Masculino, n (%) 47 (87) 22 (91) ns

PAS (mmHg) média ± DP, 97 ± 33 97 ± 40 ns

FC (bpm) média ± DP, bpm 89 ± 26 80 ± 19 ns

Index choque > 1, n (%) 23 (42) 11 (45) ns

 Hemoglobina (g/dL), 
       média ± DP
       < 11, n (%)

9,4 ± 2,5
38 (70)

12 ± 2,4
21 (88)

ns
ns

GAS
      média ± DP
       > 85, n (%)

92 ± 16
29 (61)

91 ± 15
16 (70)

ns
ns

Caso 8 M 45 Braquial

INR > 1.5, n (%) 20 (37) 4 (16) ns

K+ (mg/dL), média ± DP 4,5 ± 0,8 4,5 ± 0,5 ns

eTFG (mg/dL/min), média ± DP 55 ± 24 58 ± 26 ns

DP, desvio padrão. eTGF, taxa de filtração glomerular estimada. FC, frequência cardíaca. GAS. Glasgow aneurysm score. PAS, pressão arterial sistólica.

Tabela 2 Comparação dos outcomes secundários entre os dois grupos 

CARACTERÍSTICAS Transferido
 n = 54

Direto
n =24 p

Tempo de transporte, mediana ± DP 1h32 ± 2h01 -- --

Tempo de diagnóstico (horas), média ± DP 3h49 ± 3h30 3h08 ± 4h00 0.12

Mortalidade 30 dias, n (%) 27 (50) 14 (58) 0.08

Mortalidade às 24 horas, n (%) 14 (26) 7 (29) ns

Tempo 1ro SU – BO (horas), mediana ± (Qrt 25-75) 7,9 ± (4,4-10,7) 3,9  (1,3-5,25) 0.01

Tempo UCI (dias), mediana ± (Qrt 25-75) 12 ± 15 (5-20) 5 ± (2-15) 0.04

Internamento (dias), mediana ± (Qrt 25-75) 11 ± 20 (1-21) 4 ± 15 (1-18) 0.04

BO, bloco operatório. DP, desvio padrão. ns, não significativo. SU, serviço de urgência. Qrt, quartil. Serviço de urgência. UCI, unidade de cuidados intensivos.
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com os casos sem transferência associada, corroborando 
os estudos presentes na literatura.6-9 De facto, analisando 
perfil de comorbilidades e estadio de estabilidade hemo-
dinâmica pré-operatória, os grupos apresentam caracterís-
ticas semelhantes (índice de choque, Glasgow Aneurysm 
Score). A estabilidade clínica e hemodinâmica por aqueles 
apresentada, poderá estar relacionada com algumas variá-
veis, não analisadas no presente estudo, tais como o tipo 
de rotura, reserva fisiológica bem como cuidados médicos a 
que foram sujeitos até à chegada a este centro. Estes fato-
res poderão, em maior ou menor grau, ter conferido uma 
selecção de doentes capazes de tolerar o atraso na iniciação 
da cirurgia decorrente da transferência. Os doentes trans-
feridos associaram-se a cuidados intensivos mais prolonga-
dos, maior estadia hospitalar e mais custos associados. Os 
mecanismos subjacentes não estão esclarecidos, mas este 
resultado poderá ser explicado por um período de choque 
cardiovascular mais prolongado e subsequente disfunção 
de órgão secundário ou complicações sequelares como a 
colite isquémica ou a isquémia das extremidades inferiores.9

Dados pormenorizados sobre o óbito por rAAA 
que acontecem previamente ao tratamento definitivo são 
escassos, estimando-se que 6% morrem no SU e que 1 em 
cada 6 transferidos morrem antes da chegada ao hospital 
de destino ou antes de cirurgia correctiva.10 No estudo de 
Leicester,8 56 rAAA que não foram submetidos a cirurgia, 
o tempo médio entre a admissão e o óbito foi de 10h45, 
12,5% dos quais faleceram nas primeiras 2 horas. Aten-
dendo que o tempo de transporte mediano na nossa série 
foi de 1h32, estes dados parecem apoiar a noção que o 
atraso no tratamento devido à transferência pode não afe-
tar negativamente a sobrevivência nesta coorte de doentes. 
Idealmente o tempo de transporte deverá ser efectuado 
em 60-90 minutos,10 devendo existir protocolos específicos 
para a eficiência do processo de transporte. 

Apesar de o atraso no início da cirurgia ser uma des-
vantagem, há benefícios para uma política de regionalização 
no tratamento do rAAA. Existe uma relação direta compro-
vada entre volume institucional de aneurismas da aorta ope-
rados, eletivos e urgentes, e mortalidade relacionada.11-12 Tal 
relação também é verificada a nível individual do cirurgião, 
em que o aumento da experiência com aneurismas rotos, 
resulta numa melhor sobrevida do doente. Durante os 7 
anos de duração do estudo, as 54 transferências provenien-
tes de um dos 8 hospitais referenciadores resultaram num 
índice médio de 0,96 casos/hospital/ano. Mesmo que estas 
instituições apresentassem recursos e aptidões cirúrgicas 
adequados, é irrealista expectar que tal exposição de casos 
pudesse culminar em resultados de sobrevivência compará-
veis aos de centros de maior casuística.

Centros de referenciação de rAAA com alto volume 
de casos, com recursos humanos devidamente capacita-
dos de aptidão técnica cirúrgica clássica e endovascular, 
bem como os avanços nos cuidados intensivos anestésicos 
e pós-operatórios, têm maximizado a sobrevivência após 

cirurgia. Uma análise das tendências nacionais nos Estados 
Unidos confirma que o EVAR está a ser usado com fre-
quência crescente no rAAA, com uma redução da morta-
lidade associada.13,14 Os resultados são superiores quando 
o EVAR para um aneurisma roto é realizado em centros de 
alto volume.14 O tratamento rAAA por EVAR poderá estar 
associado a melhores resultados na sobrevida a curto prazo 
embora não esteja claro se isso é devido a natureza menos 
invasiva desta técnica ou uma pré-selecção dos pacien-
tes mais estáveis que à partida toleraram os atraso que é 
muitas vezes necessário para o planeamento endovascu-
lar. Apesar de os dados apresentados em diversos estudos 
não serem consensuais quanto à significância do impacto 
que o rEVAR tem na mortalidade precoce quando com-
parado com a cirurgia clássica,15-19 as principais linhas de 
orientação publicadas sobre a transferência deste tipo de 
patologia sugerem que a transferência seja feita para um 
centro vascular com capacidade endovascular, caso o hos-
pital de origem não esteja capacitado de providenciar um 
tratamento cirúrgico definitivo.10 

O presente estudo tem diversas limitações. Trata-
-se de um estudo com colheita retrospectiva de dados e 
com uma amostra limitada de doentes. A mortalidade aos 
30 dias ocorreu em 50% dos elementos do grupo transfe-
rido comparativamente com 58% dos elementos do grupo 
direto, com p = 0.08, podendo existir um significado esta-
tístico com o aumento dos casos. Não foram considerados 
os óbitos que ocorreram fora do nosso centro de urgên-
cia assim como não foram aqueles que faleceram antes da 
admissão no bloco operatório. Para se discutir as vantagens 
e desvantagens da centralização da cirurgia do rAAA deve-
ria ser contabilizada a mortalidade dos doentes que fale-
ceram devido ao atraso na chegada ao bloco operatório e 
nos quais havia intenção de tratar, mas que não chegaram 
a ser operados por uma agravamento clínico secundário ao 
tempo de transferência. 

CONCLUSÕES

A mortalidade após rAAA permanece alta mas tem 
sido um pouco diminuída pela centralização dos cuidados 
em centros de alto volume. No entanto essa mesma cen-
tralização em centros de referência resulta no atraso da 
instituição do ato cirúrgico. O presente estudo revela que 
a transferência resulta numa duplicação do intervalo de 
tempo entre a apresentação inicial e a chegada ao bloco 
operatório. Contudo, não se verificou qualquer desvanta-
gem em relação a sobrevivência dos casos operados quando 
o grupo é comparado com casos que chegam diretamente 
ao centro de referenciação. A duração da hospitalização e 
consumo de recursos é maior no grupo transferido. Estes 
resultados podem ser atribuídos à seleção de doentes 
transferidos (clinicamente estáveis) que conseguem tolerar 
a transferência e sobrevida do rAAA.
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Introdução

O aneurisma da aorta abdominal (AAA) é uma 
dilatação da aorta abdominal com um diâmetro igual ou 
superior a 3 cm.1,2 Aproximadamente 80% de todos os 
aneurismas da aorta ocorrem entre as artérias renais e a 
bifurcação aórtica.1,2 A prevalência de AAA é de cerca de 
4% a 9% nos homens e de 1% nas mulheres.1-3 Os fatores 
de risco para o desenvolvimento de AAA são tabagismo, 
sexo masculino, idade avançada, raça caucasiana, história 
familiar e presença de doença arterial periférica oclusiva ou 
aneurismática noutros leitos vasculares.1,2

A maioria das AAAs são assintomáticos e muitas 
vezes são diagnosticados incidentalmente por métodos 
de imagem.3 Todavia, a rotura de um AAA está associada 
a elevada mortalidade, que ronda os 80-90%.3 Portanto, 
o tratamento profilático está indicado quando o risco de 

rotura excede os riscos associados à intervenção cirúrgica. 
O risco de rotura aumenta com o diâmetro do AAA e com 
a taxa de crescimento do mesmo.2 A taxa média de cresci-
mento reportado de AAA varia entre 0,2 mm a 0,3 cm por 
ano.2 Aneurismas maiores estão associados a taxas de cres-
cimento mais elevadas.2 O tabagismo também se associa a 
uma expansão mais rápida, pelo que a cessação tabágica é 
recomendada para reduzir o risco de crescimento de AAA.1,2

As recomendações atuais indicam que um AAA deve 
ser corrigido quando atinge um diâmetro igual ou superior 
a 5,5 cm nos homens e a 5 cm nas mulheres, que se asso-
cia a um risco de rotura de 1-11% ao ano.2 Vários estudos 
comprovaram que a vigilância imagiológica é segura para 
diâmetros inferiores.2 Outras indicações são uma taxa de 
crescimento superior a 1 cm/ano e o desenvolvimento de 
sintomas relacionados com o aneurisma (dor abdominal, 
compressão de estruturas vizinhas, embolização distal).1,2

Aplicação de endo-âncoras para 
tratamento de endoleak 

Sandrina Figueiredo Braga, João Correia Simões, Celso Carrilho, Joana Ferreira, Amílcar Mesquita

Serviço de Angiologia e Cirurgia Vascular, Hospital da Senhora da Oliveira, Guimarães, Portugal
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Resumo
Os autores descrevem um caso clínico de corecção de endoleak tipo 1A após EVAR com recurso a endo-âncoras. Trata-

-se de uma doente de sexo feminino, de 85 anos, com antecedentes de hipertensão, dislipidemia, insuficiência renal crónica 
e múltiplas intervenções abdominais (apendicectomia, colecistectomia clássica e histerectomia). A doente foi observada em 
consulta externa por AAA com 7,5 cm, colo de 14 mm, angulado. Submetida a EVAR com colocação de endoprótese Medtro-
nic® Endurant II sem intercorrências de relevo. Decorrido um mês após o procedimento a angiotomografia computorizada 
(ATC) abdomino-pélvica revelou endoleak tipo 1A. Programada a correção do endoleak, que consistiu em stenting da artéria 
renal esquerda (a mais baixa), colocação de cuff aórtico proximal e de 9 endo-âncoras (Sistema APTUS®), com resultado final 
satisfatório. A ATC de controlo após a reintervenção mostrou permeabilidade das artérias renais e da endoprótese, exclusão 
aneurismática e ausência de endoleaks.

Abstract
Endoanchor implantation for treatment of endoleak 

The authors describe a clinical case of correction of a type 1A endoleak after EVAR using endo-anchors. An 85-year 
old female was referred due to an abdominal aortic aneurysm. The patient´s previous medical history included hypertension, 
dyslipidemia, renal insufficiency and multiple abdominal surgeries (appendicectomy, classic cholecystectomy and hysterectomy). 
The aneurysm had 7.5 cm diameter with an angulated short 14 mm neck extension. She underwent an uneventful EVAR with 
placement of a Medtronic® Endurant II stentgraft. One month after the procedure the abdominal computed tomographic 
angiography (CTA) revealed a type 1A endoleak. Correction of endoleak consisted of left renal artery stenting (the lowest one), 
placement of a proximal aortic cuff and 9 endo-anchors (APTUS® System) with satisfactory end result. The control CTA after 
re-intervention showed patency of the renal arteries and the stentgraft, aneurysm exclusion and absence of endoleaks.
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Atualmente existem duas opções de tratamento 
de AAA: a cirurgia aberta convencional e a correcção 
endovascular – EVAR (endovascular aneurysm repair).1-3 A 
cirurgia convencional obriga a laparotomia extensa, clam-
pagem aórtica prolongada, mortalidade entre 3-9%, tem-
pos de internamento mais prolongados e maior taxa de 
complicações pós-operatórias, nomeadamente cardíacas, 
renais e pulmonares.1-3 O EVAR foi descrito pela primeira 
vez em 1991 por Volodos e Parodi e, desde então, tem-se 
assumido como a modalidade de eleição no tratamento 
dos AAA.3,4 Um estudo retrospectivo realizado nos EUA 
constatou que 84,5% dos AAA foram tratados por EVAR 
entre 2003 e 2007 naquele país.5 As vantagens do EVAR 
face à cirurgia aberta incluem: redução do tempo opera-
tório, abdicação de anestesia geral, menor agressão cirúr-
gica, menor dor pós-operatória, tempo de internamento 
hospitalar reduzido, menor necessidade cuidados intensi-
vos, redução da perda hemática e redução da mortalidade 
operatória (1-2%).1,2 Apesar dos avanços tecnológicos 
durante os últimos 20 anos, o EVAR ainda não pode ser 
oferecido a todos os doentes sobretudo por limitações 
de ordem anatómica - cerca de 27% dos AAA são consi-
derado anatomicamente inadequados para EVAR com as 
endopróteses actuais.2,3,4 Além disso, o EVAR associa-se a 
várias complicações tais como endoleaks, com crescimento 
e rotura após tratamento, migração da prótese, fratura de 
stents e oclusão de ramo.2,3 As complicações obrigam a 
reintervenções frequentes, a maioria endovascular, mas 
em alguns casos pode ser necessária uma conversão com 
cirurgia aberta.3 

Caso clínico

Doente de sexo feminino, 85 anos, antecedentes de 
hipertensão arterial, dislipidemia, doença renal crónica e 
múltiplas intervenções abdominais (apendicectomia, cole-
cistectomia clássica e histerectomia). Observada em con-
sulta externa por AAA infrarrenal com 7,5 cm, colo de 14 
mm de comprimento, 25 mm de diâmetro, angulado (68º), 
artéria renal esquerda mais baixa que a direita (Figura 1). 
Submetida a EVAR com colocação de endoprótese Medtro-
nic® Endurant II: corpo principal ETBF3216C166EE intro-
duzido pela artéria femoral comum direita, extensão ilíaca 
direita ETLW1620C82EE e esquerda ETLW1616C124EE, com 
exposição cirúrgica de ambas as artérias femorais comuns. 
Landing zones distais nas artérias ilíacas comuns. O proce-
dimento ocorreu sem intercorrências e a doente teve alta ao 
4º dia, sem complicações. 

Decorrido um mês após o procedimento, recorreu 
ao serviço de urgência por traumatismo lombar, com fra-
tura de três apófises transversas lombares direitas (L1-L3). 
Realizou angiotomografia computorizada (ATC) abdomino-
-pélvica que revelou endoleak tipo 1A antero-lateral direito 
(Figura 2).

Programada a correção do endoleak que consistiu 
em stenting da artéria renal esquerda (stent expansível por 
balão 6*18 mm Abbott® Herculink Elite), colocação de cuff 

aórtico proximal (Medtronic Endurant II – ETCF3232C49EE) 
e de 9 endo-âncoras (Sistema APTUS®), com resultado final 
satisfatório (Figura 3). Este foi o primeiro caso de implan-
tação de endo-âncoras realizado em Portugal. Durante o 
internamento verificou-se agravamento transitório da fun-
ção renal, apesar de profilaxia da nefropatia de contraste, 
com recuperação para os valores de base e ao 6º dia de pós-
-operatório, altura em que teve alta sem queixas. A ATC de 
controlo um mês após a reintervenção mostrou permeabili-
dade das artérias renais e da endoprótese, exclusão aneuris-
mática e ausência de endoleaks (Figura 4). Neste momento, 
apresenta três anos de seguimento, sem outras intercorrên-
cias e sem sintomatologia relacionada com o aneurisma.

Figura 1 ATC inicial demonstrando AAA com 7,5 cm de diâmetro, 
colo angulado, em cortes horizontal e sagital.

A

B
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Discussão

A anatomia do colo continua a ser o “Calcanhar 
de Aquiles” do EVAR.3,4,6 Define-se colo hostil quando o 
ângulo é >60º, comprimento <10 mm, diâmetro >28 
mm, com trombo ou cálcio ocupando mais de 180º ou 
superior a 1 cm e cónico (diâmetro aumenta mais do que 
10% no primeiro centímetro de colo).3,4,7 A presença de 
colo hostil é o motivo mais frequente de complicações 
pós-EVAR, nomeadamente de endoleaks tipo IA e migra-
ção e associa-se a maior mortalidade.3,4 

Os endoleaks tipo 1A ocorrem em cerca de 3,3-
21% dos EVAR´s e 75% permanecem mesmo após tra-
tamento.7,8 Os endoleaks tipo I são sempre considerados 
clinicamente significativos por causa da coluna contínua 

de pressão entre a aorta e da endoprótese, o aumento da 
pressurização do saco aneurismático e o resultante risco 
contínuo de rotura do aneurisma.7,8 As guidelines inter-
nacionais recomendam que todos os esforços devem ser 
feitos para resolver estes endoleaks.2 Os endoleaks tipo 
1A podem ser tratados através de angioplastia com balão, 
colocação de stents expansíveis por balão tipo Palmaz®, 
de cuffs, embolização com coils, cola ou Onyx® ou conver-
são para cirurgia aberta2,7,8 O tratamento destes endoleaks 
representa frequentemente um desafio pela dificuldade 
de estender proximalmente a zona de selagem sem com-
promisso renal ou mesentérico, o que obrigaria a técnicas 
de chimney, próteses ramificadas ou fenestradas, com 
complexidade, riscos e custos acrescidos. Um colo dema-
siado largo inviabiliza a utilização de balões ou stents.4,7 
Os stents Palmaz®, com grande força radial, aumentam 
a pressão no colo e podem levar à sua degenerescência 
aneurismática.4 A embolização obriga à definição clara do 
local do endoleak.4,8 A conversão para cirurgia aberta, por 
outro lado, está associada a uma alta taxa de mortalidade 
de até 20 a 40%.7

Há alguns estudos que reportam casos de desapa-
recimento espontâneo de endoleaks tipo I após tentativa 
de tratamento malsucedida, em doentes selecionados e 

Figura 2 ATC 1 mês pós EVAR demonstrando endoleak 1A antero-
lateral direito.

Figura 3 Correção de endoleak: A) stent renal esquerdo; B) cuff 
aórtico; C) e D) endo-âncoras sistema APTUS.

A B

C D

Figura 4 ATC pós tratamento sem endoleak.
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com vigilância imagiológica apertada, mas com uma taxa 
de recorrência muito elevada.7-9

Recentemente foi desenvolvido um sistema de fixa-
ção proximal adicional capaz de evitar e/ou resolver as com-
plicações associadas ao colo, que é o Sistema APTUS, que 
consiste na colocação de endo-âncoras.4,7,10,11 As primeiras 
experiências com esta tecnologia sugerem altas taxas de 
sucesso técnico e clínico e resultados promissores.7 As indi-
cações para colocação de endo-âncoras são a profilaxia (na 
presença de colo hostil) e tratamento de endoleaks tipo 1A 
e migração.4,7,10

O Sistema Aptus Heli-FX EndoAnchor está aprovado 
pela FDA desde 2011 nos EUA.4

Cada endo-âncora tem 4,5 mm de comprimento e 
3 mm de diâmetro e são implantadas em série em torno da 
circunferência da endoprótese dentro do colo aórtico, pro-
ximalmente, num processo de duas etapas que permite a 
retração e reposicionamento antes da implantação final.4,10 
Ao implantar pequenas âncoras helicoidais de aposição da 
endoprótese à parede da aorta, estas fornecem um grau 
de selagem sobreponível ao de uma sutura manual.4 Um 
estudo in vitro documentou um aumento da força necessá-
ria para deslocar uma endoprótese de tubos de silicone e de 
aortas de cadáveres humanos quando as endo-âncoras são 
aplicadas.12 Os estudos efetuados permitem concluir que a 
colocação de 6 endo-âncoras é capaz de mimetizar a força 
tensil de uma linha de sutura manual.4,10

Neste momento, há já mais de 4 mil doentes trata-
dos e 23 mil endo-âncoras implantadas, o que deu origem 
a diversas publicações nos últimos anos.4,7,10-12 Os resulta-
dos clínicos da aplicação do sistema APTUS foram avaliados 
no estudo ANCHOR (Aneurysm Treatment Using the Heli-
-FX EndoAnchor System Global Registry).4,10,11 Trata-se de 
um estudo prospectivo, multicêntrico do uso do sistema 
APTUS no mundo real em doentes submetidos a EVAR ou 
com endoleak tipo 1A e/ou migração pós-EVAR.4,10,11 Os 
doentes ilegíveis para o estudo apresentavam aneurismas 
da aorta abdominal infrarrenal assintomáticos, sintomáti-
cos ou em rotura, com acesso iliofemoral adequado para 
acomodar uma bainha 16F e uma esperança média de 
vida de 1 ano ou mais.4 As endopróteses comercialmente 
disponíveis que foram submetidas a testes bem sucedidos 
de biocompatibilidade com as endo-âncoras incluíram a 
Zenith Cook®, Excluder Gore®, AneuRx, Talent e Endurant 
Medtronic®.4

A população do estudo foi dividida em dois grupos: 
um braço primário, com doentes submetidos ao implante 
de endo-âncoras durante um procedimento de EVAR inicial; 
e um braço de revisão, com doentes que tiveram colocação 
de endo-âncoras diferida do EVAR inicial, por endoleak tipo 
IA, migração ou ambos.4,10 O braço primário incluiu doentes 
tratados profilaticamente com o sistema APTUS por ana-
tomia desfavorável do colo.4,10 As taxas de sucesso foram 
maiores no braço primário (96,6%).4 Nos doentes tratados 
por endoleak tipo 1A o sucesso clínico foi de 87.5% e por 
migração foi de 100%.4 Durante seguimento médio de 9,3 
± 4,7 meses, 94,4% dos doentes permaneceram livres de 
re-intervenções.10

O caso clínico configura um exemplo de EVAR rea-
lizado na presença de colo hostil, uma vez que para uma 
angulação de 68º o comprimento era de apenas 14 mm, 
numa doente com risco proibitivo para cirurgia convencio-
nal. O aparecimento do endoleak tipo IA foi interpretado 
como uma adaptação da endoprótese à tortuosidade do 
colo, de modo que para ficar justa-renal esquerda, foi per-
dido colo à direita, o que justifica o aparecimento do endo-
leak antero-lateral direito. Questiona-se se o traumatismo 
lombar que a doente sofreu, suficientemente violento para 
provocar a fratura de três apófises transversas lombares 
direitas de L1, L2 e L3 (na localização do colo), poderá ter 
contribuído para migração distal da endoprótese e conse-
quente aparecimento do eendoleak ipsilateral à fratura. Um 
endoleak tipo IA numa doente com AAA de 7,5 cm obriga a 
conjugar todos os esforços para tratamento, dado o elevado 
risco de rotura. Excluímos a opção de colocação de stent Pal-
maz pela angulação do colo e pela necessidade de aumentar 
a zona de selagem proximal, uma vez que foi perdido colo à 
direita. Este último fator exclui também a opção de emboli-
zação. O aumento da zona de selagem proximal poderia ser 
conseguido com um cuff; todavia, este poderia ter a mesma 
tendência para acompanhar o ângulo do colo e não conse-
guir corrigir o endoleak. A hipótese de chimney para a arté-
ria renal direita também foi colocada, mas excluída quer pela 
possível dificuldade de cateterizar a artéria renal direita, uma 
vez que foi usada uma endoprótese com fixação supra-renal, 
quer porque ganharíamos apenas 16 mm de colo, o que 
não seria suficiente para selar a goteira entre o cuff e o stent 
coberto. A decisão foi então colocar um stent para proteger 
a renal esquerda e permitir colocar o cuff tão proximal à 
renal direita quanto possível e colocar as endo-âncoras para 
garantir a fixação do cuff e a correção do endoleak. A opção 
de tratamento foi bem sucedida quer técnica quer clinica-
mente, uma vez que a ATC de controlo ao mês comprovou a 
correção do endoleak.

 
Conclusão

O colo aórtico proximal continua a ser um dos desa-
fios remanescentes do EVAR. A utilização de endo-âncoras 
pode ser um complemento útil para EVAR no tratamento de 
complicações pós-operatórias que possam surgir durante 
ou após a colocação de uma endoprótese e para a profilaxia 
em doentes colo aórtico hostil.4

A demonstração do benefício clínico após o uso pro-
filático e terapêutico de endo-âncoras vai aumentar a ele-
gibilidade para EVAR, englobando os colos com anatomia 
mais complexa.10 Observando a durabilidade da correção de 
aneurisma por cirurgia aberta, as endo-âncoras foram con-
cebidas para imitar uma anastomose cirúrgica, prevenindo 
complicações tardias de selagem proximal ou tratando 
essas complicações, reduzindo as re-intervenções.4,10,11 
Desta forma, a aplicação de endo-âncoras permite melhorar 
a durabilidade do procedimento e, a longo prazo, aumentar 
os períodos de vigilância imagiológica, aproximando-os do 
que está preconizado com a cirurgia convencional.4,10
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CC01-27087
OUTCOMES OF AORTIC VALVE 
SURGERY IN NON-STENOTIC 
VALVES: MECHANICAL 
REPLACEMENT VERSUS REPAIR

Rui J. Cerqueira (Portugal)1,2; Jéni Quintal (Portugal)1; Soraia 
Moreira (Portugal)1,2; Francisca Saraiva (Portugal)1; Ana 
Filipa Ferreira (Portugal)1; Raquel Moreira (Portugal)1; Renata 
Raimundo (Portugal)1; Mário J. Amorim (Portugal)1,2; Jorge 
Almeida (Portugal)1,2; Paulo Pinho (Portugal)2; André P. 
Lourenço (Portugal)1,3; Adelino F. Leite-Moreira (Portugal)1,2
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2- Department of Cardiothoracic Surgery, Centro Hospitalar 
Universitário São João; 

3- Department of Anesthesiology, Centro Hospitalar Universitá-
rio São João 

Background: Considering selected patients and the exper-
tise of the surgical team, aortic valve repair (REPAIR) has been 
recognized as an alternative to aortic valve replacement.
Aim: To compare mid-term survival, need of reoperation 
and hemodynamic results after mechanical replacement 
(MECH) or REPAIR in non-stenotic aortic valve disease.
Methods: Retrospective single-center cohort study inclu-
ding consecutive patients younger than 70 years-old, with 
non-stenotic aortic valve disease, who underwent 1st aor-
tic valve surgery with MECH or REPAIR (2 experienced sur-
geons), during a 6-year period. Concomitant procedures 
were not excluded. First follow-up echocardiogram was 
performed within 3 months after surgery (median). Mean 
follow-up time was 4 years, maximum 7. According to the 
data distribution appropriate statistical tests to compare 
independent samples were used. Mid-term survival and 
need of reoperation were studied through Kaplan-Meier 
curves and Cox regression.
Results: MECH was performed in 94 (56.6%) and REPAIR 

in 72 patients. Individuals in MECH group were older 
and presented higher NYHA functional class than REPAIR 
group (51±11 vs 47±13 years, p=0.048; 30 vs 4%, 
p<0.001). MECH group presented higher prevalence of 
rheumatic etiology (17 vs 3%, p<0.001). Although aortic 
root intervention was more frequent in MECH group (41 
vs 17%, p<0.001), there were no differences in cardio-
pulmonary bypass and cross clamping aortic times (166 vs 
148 minutes, p=0.16; and 121 vs 108 minutes, p=0.15 
in MECH and REPAIR group, respectively). Left ventricle 
mass regression was similar (18 vs 21%, p=0.450, in 
MECH and REPAIR group, respectively). Mid-term survival 
(REPAIR cumulative survival 97% and MECH 93%, Log-
-Rank test p=0.752) and reoperation rates were similar 
between the two groups. REPAIR procedure failed in 3 
patients: 2 months (new aortic regurgitation, AR), 7 mon-
ths (infective endocarditis, IE) and 4 years (AR). MECH 
failed in 2 patients: 6 months (IE) and 2 months after 
surgery (prosthesis thrombosis).
Conclusion: Aortic valve repair seems to be safe and 
effective in this single-center study showing similar results 
comparing with mechanical aortic valve replacement. We 
should reinforce the need of judiciously select patients for 
this complex surgical technique and the specialized trai-
ning of the surgical team. Further studies are needed to 
provide reliable recommendations on this theme.

CC02-27091
LONG-TERM OUTCOMES OF 
ROSS OPERATION: A SINGLE-
CENTRE EXPERIENCE

André Antunes (Portugal)1,2; David Prieto (Portugal)1,2; Gonçalo 
Coutinho (Portugal)1,2; Manuel Antunes (Portugal)3; Pedro 
Antunes (Portugal)1,2

1 - Cardiothoracic Surgery Centre, University Hospital, Coimbra; 
2 - Faculty of Medicine, University of Coimbra; 
3 - Emeritus Professor, Faculty of Medicine, University of 

Coimbra

Introduction: The Ross operation is an excellent surgical 
option for children and selected young adults, regardless 
of aortic pathology type. 
Objective: We aimed to evaluate the long-term outcomes 
of patients with aortic valve disease who underwent to a 
Ross Operation at our institution.
Methods: A retrospective study was performed evalua-
ting all consecutive 45 patients who underwent to a Ross 
Operation from January 1994 to December 2009.  
Results: The mean age was 17 years (1-38 years) and 
64% were male. The etiology was congenital anomaly in 
19 patients (42%), infective endocarditis in 10 patients 
(22%) and degenerative or rheumatic pathology in 9 
patients (20%). Seven patients were previously submmited 
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to an aortic valve repair. The mean hospital stay was 12 
days (7-48 days). There was no intra-operative mortality, 
neither 30-day mortality. The mean follow-up was 15 
years. Currently, 41 patients (91%) were in NYHA class I. 
Thirty-five patients (76%) have no autograft regurgitation 
or mild autograft regurgitation, 5 patients (11%) have 
moderate autograft regurgitation and 2 patients have 
ascending aorta dilatation. Four patients (9%) needed 
reoperation, 3 due severe autograft regurgitation and 1 
due severe pulmonary homograft stenosis.  One patient 
died eleven years after surgery due infective endocarditis. 
There was no thromboembolic complications.
Conclusion: The Ross operation can be performed in chil-
dren and young adults with good long-term results. The 
potential of late autograft regurgitation, ascending aortic 
dilatation or pulmonary homograft stenosis or regurgi-
tation warrants anual follow-up. This surgical solution is 
especially attractive for children and young adults with 
active lifestyles who wish to avoid the burden of lifelong 
anticoagulation, in some cases of infective endocarditis, 
and in some situations with medical and sanitary poor 
conditions.

CC03-27094
HYBRID AORTIC ARCH 
SURGERY TO CREATE A 
LANDING ZONE IN THE 
ASCENDING AORTA

António Cruz Tomás (Portugal)1; Álvaro Laranjeira Santos 
(Portugal)1; Jorge Pinheiro Santos (Portugal)1; Daniela Varela-
Afonso (Portugal)1; José Fragata (Portugal)1

1- Hospital de Santa Marta

Introduction: Thoracic Endovascular Aortic Repair 
(TEVAR) has enabled the treatment of aortic pathology 
that previously could only be addressed with open sur-
gery, with higher morbidity and mortality. However, 
the existence of a favorable landing zone (Lz), without 
compromising the patency of the supra-aortic vessels is 
mandatory. This meant that initially, Lz 2 of the Ishimaru 
classification was the most proximal technically feasible 
Lz in the endovascular treatment of thoracic aortic patho-
logy.
Objective: Review all patients in our Department who 
underwent TEVAR following hybrid surgery in order to 
create a more proximal Lz. 
Material and Methods: From November 2007 to Octo-
ber 2019, 80 TEVARs were performed at our Department 
to 72 patients. Of these, 15 required a hybrid strategy 
in order to achieve treatment - 9 by replacement of the 
ascending aorta and debranching of supra-aortic ves-
sels under cardiopulmonary bypass (CPB) and 6 with 

debranching of supra-aortic vessels and re-routing to 
the ascending aorta (partial clamping, without CPB). All 
patients underwent their first postoperative computed 
tomography angiography (CTA) within 30 days of surgery 
and follow-up consisted of presential appointments and 
annual imaging control. Statistical analysis was perfor-
med with SPSS™ 25 (©IBM).
Results: The average age of the patients was 65.5 (11.5) 
years, with 73.3% being male (n=11). The average follow-
-up was 54.7 (46.2) months. The most common indica-
tion was thoracic aortic aneurysm (66.7%), followed by 
chronic type B aortic dissection (20.0%), penetrating aor-
tic ulcer (6.7%) and reintervention due to endoleak (EL, 
6.7%). Surgery was urgent in one patient. There was no 
in-hospital mortality. The average ICU stay and length of 
stay was 1.3 ± 0.8 days and 9.8 (10.3) days, respecti-
vely. Morbidity consisted of: cerebellar infarction (n=1), 
central retinal artery occlusion (n=1) and femoral access 
complication (n=1). Survival at 1- and 5- years was 84.6% 
and 65.8%, respectively. Throughout follow-up, no EL 
was detected in 66.7% (n=10) of patients. The incidence 
of early EL was 26.7% (n=4), of which half (n=2) had 
spontaneous resolution. Late EL rate was 13.3% (n=2). 
Endovascular reintervention was required in only one 
patient due to the increasing size of the EL, and a good 
surgical result was obtained afterwards.
Conclusion: TEVAR in the context of hybrid surgery is 
associated with low morbidity and mortality, with a rela-
tively low incidence of EL and good survival. The hybrid 
strategy is a good alternative in high risk patients for clas-
sical surgery, allowing its treatment in a phased approach.

SALA A - Friday, November 22th, 5:00 p.m.

ORAL COMMUNICATIONS

CC04-26033
CAN WE PREDICT THE 
OCCURRENCE OF 
POSTOPERATIVE ATRIAL 
FIBRILLATION AFTER CARDIAC 
SURGERY?

Jorge Pinheiro Santos (Portugal)1; Pedro Coelho (Portugal)1; 
Marta Alves (Portugal)2; Ana Luisa Papoila (Portugal)2; John 
Groarke (United States of America)3,4; José Fragata (Portugal)1,2

1 - Hospital de Santa Marta, CHULC; 
2 - Universidade Nova de Lisboa; 
3 - Harvard Medical School; 
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Introduction: Postoperative atrial fibrillation (PoAF) is the 
most common rhythm complication after cardiac surgery. 
It occurs up to 20-40% of patients depending on surgical 
procedure. PoAF duplicates the risk of stroke in the first 
operative year, increases short and long-term mortality, 
prolongs hospital stay and increases costs.
Aim: create a risk model using perioperative variables for 
the development of early PoAF after cardiac surgery.
Materials and Methods: We performed a retrospective 
cohort study based on prospectively collected data from 
elective adult patients operated on the Cardiothoracic 
Surgery Department between January 2008 and Decem-
ber 2017 (7371 patients). We divided the patients into 5 
groups: total sample (4060), aortic valve surgery (1324), 
CABG (2020), mitral valve surgery (211) and CABG and 
aortic valve surgery (348). We performed univariate logis-
tic regression using clinical variables of the STS Score and 
EuroSCORE I as predictors and PoAF as the outcome. We 
used generalized additive regression models. For the model 
construction we used multivariate logistic regression and 
controlled for traditional risk factors for development of AF. 
We compared clinical outcomes between patients with or 
without PoAF using t-test and Pearson χ2 test.

Results: We created 5 models using perioperative varia-
bles for prediction of PoAF. The models show variable pre-
dictive capacities, using different variables: global sample 
with AUC 67.5%, aortic valve model with AUC 62.5%, 
CABG model with AUC 62.9% and CABG and aortic valve 
model with AUC 67.5%. The mitral valve model, with 
the highest discriminative power – AUC 74%, includes 
hypertension, smoking, EuroSCORE I and extracorporeal 
circulation time as variables. All the models show good 
discriminative capacities. Patients with PoAF had higher 
mortality during the first postoperative year (8.40% vs. 
4.68%, p<0.001), and a longer stay in the intensive care 
unit (3.0 ± 3.8 vs. 2.0 ± 2.2, p<0.001) and in the hos-
pital (9.5 ± 6.8 vs. 7.6 ± 6.6, p<0.001). Incidence of 
stroke was not significantly higher in patients with PoAF 
(1.42% vs. 0.98%, p=0.309). Acute kidney injury (7.67% 
vs. 2.75%, p<0.001) and prolonged ventilation time 
(10.80% vs. 3.73%, p<0.001) were more frequent in 
patients with PoAF.
Conclusion: It is possible to create a model with a good 
predictive capacity for mitral valve surgery. PoAF is stron-
gly associated increased morbidity and mortality and pro-
longed ICU and hospital stays.
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CC05-27074
CORONARY ARTERY 
BYPASS SURGERY WITH 
HYPOTHERMIC VENTRICULAR 
FIBRILLATION WITHOUT 
AORTIC OCCLUSION: A 
CONTEMPORARY STUDY ON 
THE EARLY RESULTS AND 
LONG-TERM SURVIVAL

Carlos Branco (Portugal)1,2; Filipe Soares (Portugal)1,2; Pedro 
Correia (Portugal)1,2; André Antunes (Portugal)1,2; Gonçalo 
Freitas Coutinho (Portugal)1,2; David Prieto (Portugal)1,2; Manuel 
J Antunes (Portugal)2,3; Pedro E Antunes (Portugal)1,2

1 - Cardiothoracic Surgery - University Hospital, Coimbra; 
2 - Faculty of Medicine, University of Coimbra; 
3 - Emeritus Professor, Faculty of Medicine, University of 

Coimbra

Purpose: There is little information in the recent literature 
on the results of patients undergoing coronary artery bypass 
grafting (CABG) surgery with hypothermic ventricular fibri-
llation without aortic occlusion. We analyzed the early 
results and the long-term survival in a contemporary series 
of patients submitted to CABG surgery performed under 
this technique. 
Methods: Patients were identified and the preoperative, 
operative, and postoperative data retrieved from our insti-
tutional prospective CABG registry. From this database, the 
records of 4,912 consecutive patients submitted to isola-
ted CABG with hypothermic ventricular fibrillation without 
aortic occlusion from January 2000 to December 2013 
were retrieved for analysis Mean age was 63.2±9.5 years, 
13%(638) were women, 29.9%(1467) diabetic, 10.3%(508) 
had peripheral vascular disease, 8.8%(431) had cerebrovas-
cular disease and 50.4%(2,475) had previous acute myo-
cardial infarction (AMI). Three-vessel disease was present in 
76.3%(3,747) of the cases and 8.5%(414) had left ventricle 
ejection fraction <40%. Patient survival was calculated by 
actuarial analysis according to the Kaplan–Meier method.
Results: The mean cardiopulmonary bypass time was 
53.6±16.7min. The mean number of grafts per patient was 
2.7±0.7 (arterial: 1.2±0.5). The left internal thoracic artery 
(ITA) was used in 99.6%(4,893) of patients and both ITAs in 
21.8%(1071). The in-hospital and thirty-day mortality rate 
was 0.5%(24) and 0.6%(27), respectively. Inotropic sup-
port was required in 6.1%(299) and mechanical support in 
0.6%(31), and 1.5%(74) were re-explored for bleeding and 
0.6%(31) for sternal complications (mediastinitis, 0.3%). 
Acute kidney injury occurred in 962 patients (19.7%). The 
incidence rates of stroke/transient ischemic attack and AMI 
were 2.4 and 1.5%, respectively. The mean hospital stay was 

7.0±4.4 days. Follow-up was 36,498 patient-years (median 
7.8 years), and complete for 95.9% of patients. Late survival 
rates at 1, 5, and 10 years were 97.1±0.2, 92.2±0.4 and 
80.1±0.7%, respectively.
Conclusions: In this contemporary series, we demons-
trate that hypothermic ventricular fibrillation without aortic 
occlusion afford good early and long-term survival results in 
patients undergoing isolated CABG. This method is simple 
and expeditious and remains a very useful alternative tech-
nique of myocardial protection, which should be known to 
every surgeon who performs coronary surgery.

CC06-27099
SURGICAL MYECTOMY FOR 
HYPERTROFIC OBSTRUCTIVE 
CARDIOMYOPATHY: A SINGLE-
CENTRE EXPERIENCE

André Antunes (Portugal)1,2; David Prieto (Portugal)1,2; Gonçalo 
Coutinho (Portugal)1,2; Manuel Antunes (Portugal)3; Pedro 
Antunes (Portugal)1,2

1 - Cardiothoracic Surgery Centre, University Hospital, Coimbra;
2 - Faculty of Medicine, University of Coimbra; 
3 - Emeritus Professor, Faculty of Medicine, University of 

Coimbra

Introduction: Septal myectomy is the gold standard treat-
ment for hypertrophic obstructive cardiomyopathy. This 
study aimed to evaluate the results from patients with 
hypertrophic obstructive cardiomyopathy who underwent 
to septal myectomy at our institution.
Methods: A retrospective study was performed evalua-
ting all consecutive 15 patients with hypertrophic obstruc-
tive cardiomyopathy who underwent septal myectomy at 
our institution from January 2000 to October 2019. All 
patients were submmited to septal myectomy by transaor-
tic approach. Were excluded all patients with concomitant 
aortic valve repair or replacement.
Results: The mean age was 54 years (19-76) and 66.6% 
were male. Most of the patients were in NYHA class III/
IV preoperatively (86.6%). There were no need to mitral 
subvalvular apparatus procedures. The mean ICU stay was 
2 days (1-4) and the mean in-hospital stay was 6 days. Six 
patients (40%) needed inotropic support. There was no 
intra-operative mortality neither in-hospital mortality. The 
mean resting left ventricular outflow tract gradients redu-
ced from 81.5+/-24.4 mmHg preoperatively to 19.8+/-8.9 
mmHg at discharge. There were 2 patients with conduc-
tion disorders and 1 needed pacemaker implantation. 
There were no iatrogenic ventricular septal defects.  Four-
teen patients (93.3%) attended the most recent follow-up 
assessments, and all were categorised as NYHA class I or 
II. The mean long-term survival rate after septal myectomy 
was 95.7%.
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Conclusion: At our centre, septal myectomy is associated 
with low operative and early mortality rates, a low risk of 
early adverse events, and good clinical and haemodynamic 
outcomes.

CC07-26035
DAVID V PROCEDURE: A 
SINGLE CENTER EXPERIENCE

Jorge Pinheiro Santos (Portugal)1; Rui Rodrigues (Portugal)1; 
Álvaro Laranjeira Santos (Portugal)1; José Fragata (Portugal)1

1 - Hospital de Santa Marta, CHULC

Introduction: In 1988, Tyrone David introduced a proce-
dure for replacement of the aortic root sparing the aortic 
valve and reimplanting the coronary ostia. The entire root 
and annulus are enclosed in graft material, preventing dila-
tion over time. Patients benefit from the long-term dura-
bility associated with preservation of the native valve and 
freedom from anticoagulation. Different series from around 
the world show that the results of the David operation have 
been excellent.
Aim: To study the outcomes of patients submitted to the 
David V procedure in our center.
Materials and Methods: We studied patients from 
January 2013 to December of 2018 that were admitted to 
our service to be submitted to David procedure. We sear-
ched medical records for sociodemographic data, echocar-
diogram and computed tomography data.
Results: During this period 19 patients were submitted 
to the David procedure in our service. 79% were male and 
mean age was 41.9 ± 20.1 years. Median NYHA class at 
diagnosis was 2 (1;2). 42.1% of patients were hypertense 
and 31.6% of patients had a conjunctive tissue disease 
(Marfan syndrome (n=5) and Loeys-Dietz syndrome (n=1)). 
3 patients had previous operations. Mean EuroSCORE II was 
2.9 ± 1.6. 63.2% of patients had moderate to severe aortic 
regurgitation, mean diameter of Valsalva sinuses was 52.7 
± 7.0 mm and ascending aorta diameter was 40.5 ± 12.0 
mm. In the postoperative period, the most common com-
plications were definitive pacemaker implantation (10.5%) 
and atrial fibrillation (10.5%), mean thoracic drainage was 
733.5 ± 235.3 mL. During follow-up, 95% of patients had 
minimal or mild aortic regurgitation. One patient had to 
be reoperated due to endocarditis with pseudoaneurysm of 
the aortic root.
Conclusion: David procedure, despite its inherent comple-
xity, shows good results and is reproductible.

CC08-27069
COMBINED AORTIC 
VALVE AND CORONARY 
REVASCULARIZATION 
SURGERY IN OCTOGENARIAN 
PATIENTS

André Soeiro (Portugal)1; Gonçalo F. Coutinho (Portugal)1; 
Carlos Branco (Portugal)1; João Cardoso (Portugal)1; Pedro E. 
Antunes (Portugal)1

1 - Centro Hospitalar da Universidade de Coimbra - Serviço de 
Cirurgia Cardiotorácica e Transplantação de Órgãos Torácicos

Introduction: Aortic valve disease is the most common 
indication for heart surgery, particularly in older patients. In 
those patients, it is frequent the association with coronary 
disease. We aim at evaluate the population of octogena-
rian patients who have undergone concomitant aortic valve 
replacement surgery (AVR) and coronary revascularization 
(CABG) in our department.
Methods: From Oct/2010 to Dec/2018, 106 patients with 
age ≥80 years were, consecutively, submitted to conco-
mitant AVR-CABG. Patients with other valvular procedures 
were excluded. Mean follow-up was 4,5±2,5 years and 
follow-up was completed in 100% of the patients. The 
study population was compared to the general population 
(age and gender-matched, 1-sample log-rank test).
Results: Mean age of the patients was 82±1,7 years [range 
80-88], 65,1% were male, 26,4% were diabetic and 86,8% 
had chronic kidney disease. Ten per cent of patients had 
history of stroke and 6,6% had chronic obstructive lung 
disease, 37,7% were in NYHA class III-IV and 19,8% were 
class III-IV of CSS. Mean Euroscore II was 5,36±3,5% [range 
1,73-16,54]. Left internal mammary artery graft was used in 
64,2% of the patients and 72,6% had severe aortic steno-
sis. Half the patients had postoperative acute kidney injury, 
28,3% had supraventricular dysrhythmia and 2,83% had 
postoperative disabling stroke. Thirty-day mortality was 
1,89%. Survival at 1st and 5th years was 91,5% and 73,6%, 
respectively. The incidence of major adverse cardio and 
cerebrovascular events (MACCEs) 5 years was 33.1%. When 
compared to general population the surgery did not restore 
the life-expectancy in this group of patients (p=0.005).
Discussion/Conclusion: Our data suggests that combi-
ned AVR+CABG can be performed safely and with a very 
low postoperative mortality in octogenarians. The incidence 
of MACCEs at 5 years was also low. Although survival at 
5 years was good, when compared to age and gender-
-matched Portuguese general population, surgery did not 
restore the expected life-expectancy.
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CC09-26052
HEARTMATE 3- SEEMS TO BE 
A GOOD THERAPY IN LOW 
INTERMACS PROFILE PATIENTS

Vítor Mendes (Switzerland)1; Cândido Cerca (Switzerland)1; 
François Verdy (Switzerland)1; Anna Nowacka (Switzerland)1; 
Matthias Kirsch (Switzerland)1

1 - Centre Hospitalier et Universitaire du Vaudois- Lausanne 

Introduction: Mechanical circulatory support with Heart-
mate 3 has become a mainstay option for the expanding 
population of patients with advanced stage heart failure.
In addition to increasing survival, the majority of Heartmate 
3 patients experience substantial improvement in functional 
status.
Objectives: Evaluate safety and results in a three years 
Heartmate 3 implantation Program.
Methods: This study included 30 patients with chronic end-
-stage heart failure, who received Heartmate 3 device. We 
did a review of the demographic, clinical and surgical data, 
and we analysed the adverse events during mechanical cir-
culatory support and the overall survival using the Kaplan-
-Meier method.
Results: Heartmate 3 was implanted in 27 male patients (90 
%) with 56±12.7 years old and a body surface 2.0±0.24 
m2. The baseline hemodynamic data showed left ventricular 
ejection fraction of 20.7±6.1 %, corresponding to 2.2±0.39 
l/ min/ m2 of cardiac index.
Ischemic cardiomyopathy was the most common aetiology in 
this chronic heart failure population (n=20; 67 %); 94% were 
INTERMACS I-IV according to the pré-implant clinical Profile.
The implantation of Heartmate 3 was performed under car-
diopulmonary bypass (74± 22.8 min); aortic cross clamping 
was needed in two patients (29±33.1 min) for a concomi-
tant procedure (aortic valve replacement).
Adverse event rates included right ventricular dysfunction 
requiring temporary mechanical support (20%); bleeding 
requiring surgical review (30%); gastrointestinal bleeding 
(13.3%); specific VAD infection (30%); ischemic stroke 
(13.3%); Haemorrhagic stroke (post-traumatic) (3.3%) and 
renal dysfunction requiring dialysis (6.7%).
During the follow-up, 12 patients (40%) were transplanted 
and 3 died (10%).  Using the Kaplan Meier method, we cal-
culated an overall survival rate of 88.7±6.2 %, stable from 
12 months after implantation.
Discussion and conclusion: Previously reported outcomes 
and adverse event rates at 12 months are maintained at 3 
years. The survival rate of 88 % at 3 years with Heartmate 3 
support mostly exceeds that from other recent trails. During 
the three years of follow-up, results show, as expected, an 
acceptable survival with low adverse event rates, which pro-
ves the efficacy of this therapy in patients with INTERMACS 
profiles lower than 4.

CC10-26057
CORONARY ARTERY BYPASS 
GRAFTING IN PATIENTS 
WITH ADVANCED LEFT 
VENTRICULAR DYSFUNCTION: 
ELECTIVE VS URGENT 
PROCEDURES

Tiago Pinto Silva (Portugal)1; Carolina Rodrigues (Portugal)1; 
Manuela Silva (Portugal)1; Pedro Coelho (Portugal)1; José 
Fragata (Portugal)1

1 - Centro Hospitalar Lisboa Central - Hospital Santa Marta, 
Cardiothoracic Department

Introduction: The prevalence of patients with severe left 
ventricle dysfunction (LVD) being submitted to coronary 
artery bypass grafting (CABG) is increasing. Preoperative 
LVD is an established risk factor for early and late morta-
lity after revascularization. The purpose of this study was 
to assess the impact of LVD on clinical outcomes, 1-year 
mortality and rate of complications. 
Methods: Retrospective analysis of 87 patients who 
underwent revascularization either by on-pump or off-
-pump CABG, between January 2011 and November 2017. 
All patients had poor left ventricle function (LVF) defined by 
ejection fraction <30%.
Results: The patients’ average age was 65,4±11,8 years 
and 89% of them were male. About 71,3% had prior myo-
cardium infarction and 58,6% were on NYHA III/IV. The 
median logistic EuroSCORE was 12,5%. In our study, 45 
patients were submitted to conventional CABG (51,7%) and 
42 patients had off-pump CABG (48,3%). Two groups were 
analysed: 69 (79,3%) were elective patients and 18 (20,7%) 
patients were submitted to an urgent/emergent procedure, 
3 of them emergent. The most common cardiac complica-
tions on both groups were the need for inotropic support 
longer than 48 hours (30,4% vs 77,8%), need of intra-
-aortic balloon pump (21,7% vs 77,8%) and a new onset 
of atrial fibrillation (21,7% vs 44,4%). The mean ICU stay 
was 2,71±2,7 vs 7,4±7,9 days and the total length of stay 
11,1±7,3 vs 13±13,5 days. In-hospital mortality (30 days) 
was 8,7% vs 27,8%, one-year mortality 20,9% vs 41,2% 
and three-year mortality 40,4% vs 50%.
Conclusions: Patients with poor LVF who underwent CABG 
have a higher surgical risk. Those submitted to urgent/emer-
gent procedures had a worse postoperative course compa-
red to elective ones. In our study, overall one-year survival 
was 72,5% (80,6% vs 58,8%).
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CC11-27080
EARLY AND MIDTERM 
OUTCOMES FOLLOWING 
AORTIC VALVE REPLACEMENT 
WITH MECHANICAL VERSUS 
BIOPROSTHETIC VALVES IN 
PATIENTS AGED 50 TO 70 
YEARS

Rafael Rocha (Portugal)1; Rui J. Cerqueira (Portugal)1,2; Francisca 
Saraiva (Portugal)1; Soraia Moreira (Portugal)1,2; Jorge Almeida 
(Portugal)1,2; Mário J. Amorim (Portugal)1,2; Paulo Pinho 
(Portugal)1,2; André Lourenço (Portugal)1,3; Adelino Leite-
Moreira (Portugal)1,2

1 - Cardiovascular R&D Unit, Department of Surgery and Physio-
logy, Faculty of Medicine, University of Porto; 

2 - Department of Cardiothoracic Surgery, Centro Hospitalar 
Universitário São João; 

3 - Department of Anesthesiology, Centro Hospitalar Universitá-
rio São João

Introduction: The choice of the best prosthetic valve for 
each patient is a recurring and controversial question in car-
diac surgery, especially in the 50-70 year old age-group, in 
which European and American guidelines differ.
Objectives: To compare 7-year survival and freedom from 
reoperation, as well as early clinical and haemodynamic 
outcomes, after surgical aortic valve replacement (SAVR) 
with mechanical or bioprosthetic valves in patients aged 
50-70 years.
Methods: We performed a single-center retrospective 
cohort study including all adults aged 50-70 years who 
underwent SAVR in 2012 with a mechanical or Freedom 
Solo®, Trifecta® or Perimount® bioprosthetic valves. Pre-, 
Peri- and Post-operative data, including EuroScoreII, follow-
-up echocardiogram performed at 3 (2-5) months and need 
of reoperation were obtained from patient and national 
records. Median follow-up was 7 years. Univariable analyses 
were performed using Kaplan-Meier curves and Log-Rank 
tests for survival and freedom from reoperation analyses. A 
Logistic Regression and a Cox Regression, both adjusted for 
EuroScoreII, were done to estimate the effect of prosthesis 
type on hospital mortality and late mortality, respectively. 
Results: Of a total of 193 patients, 76 (39.4%) received 
mechanical valves and 117 (60.6%) received bioprosthetic 
valves. The former were significantly younger (59.5 [62-68] 
vs 66 years [55-63], p<0.001), and had a higher preva-
lence of Atrial Fibrillation (AF) (32% vs 13.8%), p=0,003). 
Furthermore, they were more likely to undergo concurrent 
interventions on other valves (31.6% vs 12%, p=0.001), 
but less likely to undergo simultaneous CABG (19.7% vs 
33.3%, p=0.04). The median EuroScoreII was higher in the 
mechanical group (2.52% vs 1.95%, p=0.06), as was early 

mortality (2.6% vs 7.9%). After adjusting for EuroScoreII, 
we did not find a significant difference in early mortality 
(OR=2.32 [0.515-10.496], p=0.272) or in 7-year survival 
(HR=0.427 [0.157-1.162], p=0.096). Freedom from reope-
ration at 7 years was higher in the mechanical group (100% 
vs 95.5%, Log-Rank=0.076). Regarding haemodynamic 
performance at follow-up echocardiogram, there were no 
differences in mean transprosthesis gradient (14.15mmHg 
in the Mechanical group vs 13 mmHg in the Bioprosthe-
sis group, p=0.115) or severe Patient-Prosthesis Mismatch 
(4.6% vs 5.1%, p=0.888). However, reverse remodelling 
was not as pronounced (-14% vs -21%, p=0.036).
Conclusion: Mechanical and bioprosthetic aortic valves 
prostheses were comparable in terms of mid-term survival 
and early haemodynamic performance, in the 50-70 age 
group. Further prospective and larger studies are needed 
to provide evidence-based recommendations on this topic.

Friday, November 22th, 6:00 p.m.

SHORT COMMUNICATIONS

CC12-26041
PREOPERATIVE HEMOGLOBIN 
LEVELS AND TRANSFUSION 
RATES AFTER PBM 
IMPLEMENTATION IN 
CARDIAC SURGERY

Diana Castro Paupério (Portugal)1; João Pedro Monteiro 
(Portugal)1; Sara Costa (Portugal)1; Inês Morais (Portugal)1; 
Henrique Coelho (Portugal)1; Helena Gomes (Portugal)1; Nelson 
Paulo (Portugal)1; Diana Fonte Boa (Portugal)1; Manuela Vieira 
(Portugal)1

1 - Centro Hospitalar de Vila Nova de Gaia/Espinho EPE 

Background: Anemia can contribute negatively to a 
patient's morbidity and mortality. Patient Blood Manage-
ment (PBM) is a patient-centered transdisciplinary approach 
designed to maintain the patient's blood mass and is asso-
ciated with better patient outcomes, reduced transfusion 
rates, and costs. This study assesses the impact of the imple-
mentation of a PBM Program in cardiac surgery on hemo-
globin levels on the day of surgery and the transfusion rate 
of red blood cells. 
Methods: Between February of 2018 and January 2019, 
we designed a PBM program suitable for patients submitted 
to elective cardiac surgery in our institution. Seven different 
medical specialties, including primary care physicians, were 
involved, and we also needed to include informatics, nutri-
tion, and nurses in the project. After the implementation 
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of a three pillars PBM approach regarding preoperative, 
intraoperative and postoperative periods we analyzed cli-
nical, analytical and transfusion data of patients enrolled 
in the first five months of our PBM program and compared 
them with patients submitted to surgery before the imple-
mentation of PBM. 
Results: Between 17.01.2019 and 17.06.2019 255 
patients were submitted to elective cardiac surgery. A com-
prehensive PBM approach was possible in 75 patients. Preo-
perative anemia and iron deficiency were found in 38,7% 
of patients, and they were treated with IV iron (34,5%), 
IV iron and erythropoietin (55,2%), folic acid (6,9%) and 
vitamin B12 (3,5%). In this group of patients, hemoglobin 
distribution in the preassessment anesthesia consultation is 
statistically different from hemoglobin distribution on the 
day of surgery (Fig. 1). Cardiac bypass was necessary for 
76 % of the patients. Tranexamic acid was used in 65% of 
patients. The transfusion rate of red blood cells in the PBM 
group was 21,7% in contrast with transfusion rates above 
35% seen before PBM implementation. Restrictive transfu-
sion thresholds were not fully adopted, and they had the 
potential to reduce the transfusion rate to 6,5%. Length of 
stay in ICU and ward was significantly lower in patients not 
submitted to transfusion of RBC. 
Conclusions: Patient Blood Management implementation 
addressing all three pillars were associated with higher 
preoperative hemoglobin levels and a significant reduction 
in the transfusion of RBC with the potential of a more subs-
tantial decrease by adopting restrictive transfusional stra-
tegies.

A distribuição da hemoglobina na consulta é estatistica-
mente diferente da distribuição da hemoglobina pré-opera-
tória (p-value do Wilcoxon test = 0.003).

CC13-27096
PENETRATING ULCER 
DISTAL TO ENDOVASCULAR 
PROSTHESIS: A NEW ENTITY?

António Cruz Tomás (Portugal)1; Álvaro Laranjeira Santos 
(Portugal)1; Jorge Pinheiro Santos (Portugal)1; Daniela Varela-
Afonso (Portugal)1; José Fragata (Portugal)1

1 - Hospital de Santa Marta

Introduction: The treatment of complex pathology of the 
thoracic aorta has become widespread in recent years, due 
to the multiple strategies available that provide good results 
combined with low morbidity and mortality. For a good 
surgical outcome, both in Frozen Elephant Trunk (FET) and 
Thoracic Endovascular Aortic Repair (TEVAR) surgery, preo-
perative study is crucial in assessing both the proximal and 
distal landing zone (Lz) to choose the most adequate site 
for the prosthesis deployment and thus to avoid potential 
complications.
Objective: Review all patients undergoing FET and/or 
TEVAR surgery at our Department and identify those in 
which during their follow-up new lesions were identified 
distally to the treated segment.
Material and Methods: From November 2007 to October 
2019, 80 TEVAR and 54 FET were performed to 126 patients 
at our Department. All patients underwent their first posto-
perative computed tomography angiography (CTA) within 
30 days of surgery and follow-up consisted of presential or 
telephone appointments and annual imaging control.
Results: During this period, 2 patients (1.6%) developed 
a new penetrating ulcer immediately distal to the treated 
segment. In the first patient this occurred distally to the 
endovascular component of the FET at 24 months pos-
toperatively (Figure 1). On the second patient, who was 
submitted to a FET + TEVAR, it occurred at 6 months pos-
toperatively (Figure 2). Both patients were successfully trea-
ted with a new TEVAR that completely excluded the lesion. 
There was no in-hospital mortality. The only complication 
recorded was a femoral access complication in one patient. 
Throughout the remaining follow-up, no EL nor new distal 
lesions were detected in these patients.
Conclusion: Hybrid and endovascular surgery are procedu-
res that require rigorous clinical and imaging follow-up for 
early detection of de novo lesions, which, although rare, are 
potentially fatal. Preoperative study and planning should 
take into account the angulation of the aorta immediately 
after the distal Lz, where blood flow directed towards to 
this angle may exert greater pressure on the vessel wall and 
induce a new injury.
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ARTERY REPAIR: A SINGLE-
CENTRE EXPERIENCE
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Introduction: An anomalous left coronary artery from pul-
monary artery (ALCAPA) is a very rare congenital anomaly 
with an incidence of 1 in 300 000 live births, which corres-
ponds to 0.25-0.5% of all congenital heart disease.
Methods: A retrospective study was performed evaluating 
all consecutive patients who underwent surgical repair of 
ALCAPA at our institution. All preoperative and postopera-
tive echocardiographic reports were reviewed, focusing on 
the recovery of left ventricular (LV) and mitral valve (MV) 
function.
Results: The study included 5 patients with median age 
at repair around 12 years (8 months to 48 years). Three 
were infantile-type of ALCAPA with moderate depression 
of LV function and moderate to severe MV regurgitation 
submitted to coronary transfer, and two were adult-type of 
ALCAPA with mild depression of LV function and mild MV 
regurgitation treated by closure of ALCAPA and CABG with 
LIMA to LAD. There were no concomitante MV repair. There 
were no 30-day mortality neither late mortality. The mean 
ejection fraction of LV improved from 41% to 61%, with the 
most remarkable change taking place in the first year, and, 
in all cases, MV function improved significantly. The mean 
hospital-stay was 5 days and the mean follow-up was 5.2 
years.
Conclusions: Following ALCAPA repair, LV function signifi-
cantly improved, regardless of age at the time of repair. In 
addition, preoperative functional MV regurgitation decrea-
sed over time, without concomitant mitral valve surgery.

CC15-26046
POSTOPERATIVE STROKE IN 
CARDIAC SURGERY

Manuela Silva (Portugal)1; Carolina Rodrigues (Portugal)1; 
Tiago Silva (Portugal)1; Rui Cerejo (Portugal)1; Pedro Coelho 
(Portugal)1; Nuno Banazol (Portugal)1; Luís Miranda (Portugal)1; 
José Fragata (Portugal)1

1 - Hospital Santa Marta, Centro Hospitalar Lisboa Central

Introduction: Neurological adverse events following car-
diac surgery are some of the most worrisome complications, 
with increased morbidity and mortality. Stroke negatively 
impacts recovery, quality of life and costs. 
Objectives: We aim to study our center cohort of patients 
with neurological complications and analyse outcomes. 
Methods: Single center, retrospective study of 4153 adult 
patients who underwent aortic valve replacement (AVR), 
coronary artery bypass grafting (CABG) and combined pro-
cedures (AVR + CABG), between January 2008 and March 
2017. Two groups (STROKE vs. NO STROKE) were compared. 
Results: Overall incidence of stroke was 1,66% (n=69). AVR 
was performed in 1613 patients, 2160 patients underwent 
CABG and 380 had AVR+CABG, with stroke rate of 1,92%, 
1,34% and 2,37%, respectively. The two groups, STROKE 
(n=69) and NO STROKE (n=4084), had similar baseline 
characteristics, except for older age (>70 years), higher inci-
dence of arterial hypertension, diabetes, atrial fibrillation 
and cerebrovascular disease in STROKE group (p<0,05). 
Neurological adverse events were associated with renal dys-
function, prolonged invasive mechanical ventilation (>24 
hours), need for inotropic support over 48 hours, periopera-
tive myocardial infarction, intra-aortic balloon pump, cardiac 
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arrest, postoperative atrial fibrillation and need for tempo-
rary or definitive pacemaker (p<0,05). Overall in-hospital 
mortality was 2,31%; STROKE group had significantly higher 
in-hospital mortality (18,84% vs. 2,03% p<0,05).
Conclusions: Postoperative stroke in cardiac surgery is a 
devastating complication. Overall incidence in our study was 
similar to other series published in the literature. A higher 
morbidity and a significant higher in-hospital mortality were 
associated with stroke.

CC16-26040
WHICH FACTORS CAN 
INFLUENCE QUALITY OF LIFE 
IN THE FIRST POSTOPERATIVE 
YEAR AFTER CARDIAC 
SURGERY?

Jorge Pinheiro Santos (Portugal)1; Pedro Coelho (Portugal)1; José 
Fragata (Portugal)1

1 - Hospital de Santa Marta, CHULC

Introduction: Due to improvements in cardiac surgery and 
decreasing mortality, not only survival but also quality of 
life after surgery has become a main endpoint in cardiac 
surgery. 
Aim: evaluate the quality of life after cardiac surgery during 
the first postoperative year in elective patients.
Methods: Retrospective study with data from patients ope-
rated between January 2011 and December 2017, elective 
and those operated on the same-admission after diagnosis. 
Patients were divided patients into groups depending on 
surgical procedure. 
Data was collected on demographics, comorbidities, diag-
nosis, procedure and complications. SF-36 Health Survey 
was used to evaluate quality of life and calculated the sco-
res for each of the 8 health domains and psychometrically-
-based physical component summary (PCS) and mental 
component summary (MCS) scores.
We performed Kolmogorov–Smirnov test, Friedman ANOVA 
and multiple comparison and Mann–Whitney U test and 
multiple linear regression.
Results: In this period, 3577 patients were operated in our 
department: 2258 elective and 1319 operated on the same-
-admission after diagnosis. Elective patients were divided 
into 5 groups: valvular surgery (n=1125), CABG (n=629), 
CABG and valvular surgery (n=155), aortic procedures 
(n=98) and miscellaneous procedures (n=251). Overall 
mortality was 3.5%.
Elective patients showed significant improvement in all 8 
quality of life dimensions 3 months after surgery. At 1 year, 
all dimensions, except for mental health, also improved sig-
nificantly. Postoperative PCS and MCS at 3 and 12 months 

were significantly influenced by preoperative PCS (p<0.001) 
and MCS (p<0.001). Patients with higher EuroSCORE I, 
older and with longer length of stay had significantly worse 
PCS at 3 (p<0.001) and 12 months (p<0.001) postope-
ratively. Female patients had significantly worse MCS at 3 
(p=0.01) and 12 months (p=0.004). There was no signi-
ficant difference in quality of life in patients submitted to 
different procedures.
Elective patients had better PCS at 1 year when compared 
with patients operated on the same-admission after diag-
nosis [57.1 (55.3, 58.1) vs. 56.9 (55.0, 58.1), p = 0.013]. 
PCS and MCS at 3 months were similar. 
Conclusion: QoL improves during the postoperative period 
in all patients. Worse physical and mental preoperative state 
and complications are associated with worse quality of life. 
Elective patients have better quality of life after cardiac sur-
gery, when compared to previously admitted patients.

CC17-27070
CONTRIBUTION OF THE 
TRANSCRANIAL DOPPLER 
IN THE PREVENTION OF 
MICROEMBOLISM DURING 
CARDIOPULMUNARY BYPASS

Hélder Santos (Portugal)1; Marina Silva (Portugal)2; Catarina 
Lopes (Portugal)3
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2 - Hospital Distrital da Figueira da Foz; 
3 - Cirurgia Cardiotoracica do Centro Hospitalar e Universitário 

de Coimbra

Introduction: Despite the technology evolution and the 
various safety systems, the production and passage of 
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microemboli remains the cause of post-CPB neuropsycho-
logical lesions.
Objectives: Detection of the passage of microemboli during 
CPB and what to do to minimize their occurrence.
Materials and Methods: The study was conducted in patients 
with cardiac pathology using open heart surgery. A trans-
cranial Doppler was used for continuous and simultaneous 
monitoring of the middle cerebral arteries (right and left) 
during cardiac surgery using two transducers (2 MHz) and 
supported by cranial fixation system. We  recorded the sta-
ges of surgery where the most microemboli occurred, and 
tried to understand the reason for their passage.
Results: Microembolism passage was detected in the 
following phases: anesthetic induction, aortic and ventri-
cular cannulation, bypass onset, aortic clamping, aortic 
unclamping, onset of ventricular contraction.
Conclusions: Despite all available mechanisms, much can 
be done to prevent microembolization. With these results 
we intend to sensitize the professionals involved by alerting 
to the importance of using bubble filters,
greater care in cannulation and purging techniques, com-
plete filling of the heart, aspiration of the cardiac cavities at 
the beginning of contraction, and during the exit of bypass, 
rise and fall of flow slowly. We believe that small procedures 
and greater attention to intraoperative maneuvers minimize 
potential neuro-cognitive damage.

CC18-26051
SURGICAL CORRECTION OF 
AORTIC COARCTATION IN 
NEONATES AND INFANTS: A 
SINGLE CENTER ANALYSIS OF 
THE LAST 20 YEARS

Carolina Rodrigues (Portugal)1; Rui Cerejo (Portugal)1; Manuela 
Silva (Portugal)1; Rui Rodrigues (Portugal)1; Conceição Trigo 
(Portugal)1; José Fragata (Portugal)1

1 - Hospital de Santa Marta

Objectives: The goal of this study was to review the results 
of surgical correction of aortic coarctation in neonates and 
infants, taking into consideration that there is still contro-
versy concerning the ideal surgical repair technique.
Methods: This is a retrospective single center study. Our 
entire series of 82 children under the age of 12 months 
undergoing repair between January 1998 and December 
2018 was reviewed. 
Results: Regarding age of operation, 62%(n=51) were 
neonates and 38%(n=31) were infants (ages between 29 
days and 1 year). Fifty three percent of patients (n=44) had 
a simple coarctation and 47%(n=38) had complex coarc-
tation with additional intracardiac anomalies, namely, ven-
tricular septal defect (n=22), Shone’s syndrome (n=11), 

aortic arch hypoplasia (n=6), aortic valve stenosis (n=6) 
and great arteries transposition (n=4). Forty two percent 
(n=42) were repaired with a subclavian flap operation, 
28%(n=23) with resection and end-to-end anastomosis, 
10%(n=8) with extended end-to-end anastomosis and 
11%(n=9) with other repair techniques (e.g. patch and 
reversed flap). Mean time of follow-up is 73 months. Peri-
-operative mortality (30 days) was 4,8% (n = 4) while ove-
rall mortality was 9,7% (n =8). Sixteen patients needed 
reintervention because of recoarctation, 13 were treated 
with balloon dilatation, while 3 had to be reoperated. Rate 
of reintervention because or recoarctation was 12% (n=5) 
with subclavian flap and 35%(n=8) with end-to-end anas-
tomosis.
Conclusions: Perioperative mortality occurred in 4 patients, 
all with complex coarctation.  Reoperation for recoarcta-
tion occurred in 16 patients (19%). Rate of reintervention 
because or recoarctation was higher with end-to-end anas-
tomosis technique.

CC19-26049
TEN YEARS OF EXTENDED 
MYECTOMY FOR 
THE TREATMENT OF 
HYPERTROPHIC OBSTRUCTIVE 
CARDIOMYOPATHY – DOES SEX 
MATTER?

José Máximo (Portugal)1,2; Armando Abreu (Portugal)1,2; Paulo 
Pinho (Portugal)1,2; Jorge Casanova (Portugal)1,2

1 - Serviço de Cirurgia Cardiotorácica, Centro Hospitalar e Uni-
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2 - Serviço de Cirurgia e Fisiologia, Faculdade de Medicina da 
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Introduction: Hypertrophic obstructive cardiomyopathy 
(HOCM) is a hereditary condition affecting the heart and 
surgery plays a major role in its treatment. Gender diffe-
rences in clinical presentation and treatment outcomes are 
currently in debate. Our aim is to describe the population 
of HOCM patients in whom extended myectomy was per-
formed in our tertiary care facility, between 2009 and 2019, 
and characterize sex differences before and after surgical 
treatment.
Methods: The data was collected from the clinical records 
(n = 33), in all patients with a main operative diagnosis 
of HOCM in the last 10 years. Pre-operative demographics, 
clinical and diagnostic work-up information, intraopera-
tive variables and post-operative outcomes were collected. 
Statistical analysis was performed using the SPSS software 
(v24.0).
Results: No intraoperative deaths were registered; hospi-
tal mortality was 3% (one patient died due to arrhythmia) 
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and three deaths occurred during a median follow up time 
of 4.5 years (two cardiac and one respiratory in nature). 
Median time until hospital discharge was 8 days. From the 
33 patients included in the analysis, 14 were male and 19 
females. Female patients are older (p=0.05) and more symp-
tomatic (greater proportion of patients in New York Heart 
Association [NYHA] functional classes III or IV; p=0.003) 
than male patients at the time of surgery; their pre-opera-
tive study showed higher left atrium dimension (p=0.002) 
and interventricular septum thickness (p=0.028) to body 
surface ratio and a higher incidence of atrial fibrillation 
(p=0.027). During surgery, although extracorporeal circula-
tion and aortic cross-clamp times did not differ significantly, 
females required more blood transfusions (p=0.046). After 
surgery, interventricular septum and left ventricle outflow 
tract gradient reductions are similar between genders, but 
transition to lower NYHA classes is significant for females 
(p=0.003), but not for male patients. Although survival 
curves seem to diverge, this was not statistically significant.
Conclusions: Female patients seem to be in worse clinical 
condition upon presentation to surgery and show markers 
of more advanced disease. Nevertheless, after surgery, fema-
les presented greater functional improvement. We need to 
focus on a more comprehensive approach in patient preo-
perative study and increase the sensitivity for disease diag-
nosis in earlier stages in the female population.

CC20-27064
NIGHTMARES IN SAPHENOUS 
HARVEST VEINS IN CARDIAC 
SURGERY

Elisa López (Portugal)1; Viviana Gonçalves (Portugal)1

1 - Centro Hospitalar Universitário São João

Introduction: In coronary artery bypass grafting (CABG) 
the saphenous harvest vein continues to be used frequently, 
even with all scientific development. Today, the most impor-
tant matter is the patient, and improving his recovery is the 
aim of the team and for that we need to offer the best skills 
with the best techniques. For the saphenous harvest vein, 
we perform two techniques: open and minimal incisions.
Aim: Improve the recovery of the patient with the best tech-
nique of saphenous harvest vein without complications.
Method: We realise that the open technique, that could 
be easier, brings more post-operation complications. In the 
other side, we have the minimal incisions, which technique 
we perform too, and the healing results are better than the 
results of the open technique.
Results / Discussion: Infection of saphanectomy is the 
most usual complication and, with that, the length of stay 
will be extended, spend more hours in treatments, antibio-
tics, decreasing the quality of life of the patients and them 

families, with big economic and social impact. Not long 
time ago, complications of saphanectomy could become a 
disaster, even ending in amputations. These complications 
are more often in the open technique, because the surface 
for healing is bigger than the minimal incisions. The results 
tell us that the minimal incisions should be more frequen-
tly use rather than the open technique, being even more 
important in patients with risk factors, like diabetes, peri-
pheral venous insufficiency, obesity. 
Conclusion: Today, our intervention should be in the pre-
vention of complications, but when that is not possible, we 
can treat the complications sooner and with good results 
with Negative Pressure Wound Therapy (NPWT), which 
allows that patient recovery could be as short as possible. 
We should be aware to the risk factors and improve the 
results with Incisional Negative Pressure Wound Therapy 
when the patient has some of them, in both techniques. 
The minimal incisions technique allows the patient recovery 
more quickly, with less pain at post-operation, more quality 
of life and even with a better functional scar.

CC21-27068
MINIMALLY INVASIVE 
APPROACH FOR 
CONCOMITANT AORTIC AND 
MITRAL VALVE SURGERY

Daniel Martins (Portugal)1; Sara Costa (Portugal)1; João 
Monteiro (Portugal)1

1 - Centro Hospitalar Vila Nova de Gaia/Espinho

Valve surgery through a median sternotomy has been the 
standard approach, but in the past decade various mini-
mally invasive approaches have gained increasing accep-
tance. 
Few experiences exist in minimally invasive cardiac sur-
gery for the treatment of double-valve disease. Most data 
available on minimally invasive valve surgery has generally 
involved single valve surgery. For patients undergoing com-
bined aortic and mitral valve surgery, a minimally invasive 
approach, performed via a right lateral thoracotomy, is 
possible. This method is safe and effective and leads to an 
enhanced recovery in our patients given the reduction in 
surgical trauma. We report our incial experience, describing 
surgical technique and post-operative results.
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Levosimendan in Cardiac 
Surgery our experience

Carlos Pinto (Portugal)1; Luis Vouga (Portugal)1
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Introduction: Levosimendan has been used, with good 
clinical results, in cases of low output syndrome, with low 
left ventricle ejection fraction (LVEF), in heart failure. Based 
in this results, it has been proposed, with the same indi-
cations, in cardiac surgery, with excellent results in some 
series. Randomized trials, did not found the same clini-
cal advantage. Our objective is to present our experience, 
using levosimendan in cardiac surgery, during a ten year 
period. The objective was to observe the impact of the drug 
in terms of morbidity and mortality (30-day and hospital). 
Methods: Demographic, clinical, ecocardiographic, sur-
gical and morbi-mortality data, of patients submitted to 
cardiac surgery in whom levosimendan was used, during 
the period between jan.2009 and dec.2018, were retros-
pectively collected. 
Results and discussion: A total of 246 patients were con-
sidered eligible for this study. 62% were male, with a mean 
age of 69,4 years (27-91). The collected data confirmed 

the high complexity of this cohort. Low LVEF was found in 
52,4% of the cases, 30,5% with less than 35%, right ven-
tricle dysfunction in 8,5% and a high NYHA class in 61%. In 
10,6% of  the patients, the surgical team dealt with a reo-
peration case. A critical pre-operatory status was presented 
in 15,4% and in 22,4%, of the cases the cases, surgery was 
emergent. Data analysis, showed that pre and peri-opera-
tory administration of levosimendan granted protection, 
with a reduction in morbi-mortality. The positive effect in 
mortality reduction was more noticeable in patients with 
low LVEF, specially submitted to CABG surgery. This posi-
tive effect was lost when levosimendan is administered 
later in the postoperative course. No statistically signifi-
cant difference was found in reduction of mechanical sup-
port, intra-aortic ballon pump, renal replacement therapy 
or myocardial infarction. Need for surgical haemostasis 
revision and mechanical support after surgery were inde-
pendent factors  for bad prognosis, with little impact of 
levosimendan administration. The intra-hospitalar morta-
lity was 26,8% (66 patients). In the ten year period, ano-
ther 19 died, all from cardiac causes.  
Conclusion: The collected data point to favorable results 
of levosimendan in patients with  low LVEF, specially when 
administered pre or peri-operatively. The less positive 
impact in morbidity of this drug, can be justified by the 
administration in too critical patients. It is mandatory to 
compare this results with a placebo population, with the 
same characteristics, in order to formulate definitive con-
clusions. 
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NON-INTUBATED UNIPORTAL 
VIDEO-ASSISTED THORACIC 
SURGERY – PRELIMINARY 
RESULTS IN A SINGLE 
INSTITUTION

Joana Rei (Portugal)1; Susana Lareiro (Portugal)1; Pedro 
Fernandes (Portugal)1; Catarina Celestino (Portugal)1; 
Luís Vouga (Portugal)1; Miguel Guerra (Portugal)1
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Objectives: Over the years, thoracic surgery has evolved 
under the premise of minimum invasiveness and maximum 
safety. As so, non-intubated video-assisted thoracic surgery 
(NIVATS) has gained relevance in the surgical field, as it over-
comes the risks of orotracheal intubation and single-lung 
ventilation. 
The main goal of this study is to evaluate the outcomes of 
all patients submitted to uniportal NIVATS at our institution, 
regarding safety, efficacy and potential benefits.
Materials and Methods: We performed a retrospective 
study including all cases of uniportal NIVATS performed at 
our department since March 2019 until August 2019. We 
collected patient-related data, as well as anesthetic (ASA 
score, anesthetic drugs, duration of anesthesia) and surgical 
data (procedures performed, duration of surgery). Patients 
were considered candidates for surgery if their BMI was <30, 
ASA score <IV, without cardiac comorbidities and whenever 
they were proposed for simple procedures.We evaluated out-
comes analyzing intra-operative complications (such as con-
version to orotracheal intubation) and post-operative course 
(duration of air leak, time until feeding, post-operative pain, 
inflammatory reaction, complications and length of stay). 
Results: Seventeen patients were submitted to uniportal 
NIVATS at our center, either for the performance of surgery 
for pneumothorax or for lung biopsy procedures (2 cases). 

Patients’ age ranged from 15 to 64 (mean = 31 years) and 
they had no significant comorbidities. Mean surgical time was 
of 34.59 minutes, while mean anesthetic time was of 46.47 
minutes. There was no need for conversion to orotracheal 
intubation in any case. Mean time until feeding was of 3.47 
hours, while mean maximum pain reported in the first 48 
hours was of 4/10. Post-operative air leak occurred for appro-
ximately 1.46 days after surgery, with a 4-day median length 
of stay (LOS). Post-operative inflammatory reaction was eva-
luated through post-operative drainage (mean= 216.56 mL) 
and difference between of post and pre-operative leucocyte 
count (mean=1,99x10^6/mm3). Complications occurred in 
three cases, two with prolonged air leak and one with pneu-
mothorax recurrence in need of re-operation.
Conclusions: Uniportal NIVATS is a safe technique that can 
be performed in simple procedures, for patients within a 
wide range of age. It does not significantly increase anesthe-
tic time, post-operative inflammatory reaction, complications 
or mean LOS. The main aim of performing NIVATS in small 
procedures is to improve the surgical technique and further 
characterize potential candidates, in order to proceed into 
the performance of more complex surgical procedures in 
patients with clear risks for orotracheal intubation and selec-
tive ventilation.

CT02-26055
VATS PROGRAM FOR 
ANATOMICAL LUNG 
RESECTION - A DEPARTMENT’S 
EXPERIENCE

Magda Alvoeiro (Portugal)1; Mariana Antunes (Portugal)1; 
Cristina Rodrigues (Portugal)1; Samuel Mendes (Portugal)1; 
Carolina Torres (Portugal)1; Telma Calado (Portugal)1; Daniel 
Cabral (Portugal)1; Francisco Félix (Portugal)1

1 - Serviço de Cirurgia Torácica, Hospital Pulido Valente, CHLN 

Objective: VATS is now the preferred approach for anato-
mic lung resection. It’s been preformed since 1991 and its 
worldwide acceptance is undeniable. Large series analysis 
has proven it’s safe and oncologically equivalent to open 
surgery when performed by experienced teams. Our depart-
ment started the VATS program after establishing experience 
on thoracoscopic surgery for minor surgery, and has been 
evolving ever since. This work aims to review our perfor-
mance regarding completed VATS anatomical resections, 
team training and evolution, diagnosis and indications.
Methods: We retrospectively reviewed the clinical records of 
all patients submitted to anatomical resections (bilobectomy, 
lobectomy and segmentectomy) from January 2012 to Sep-
tember 2019. We collected data considering the approach, 
performing surgeon, completed procedures and conver-
sion rate. We reviewed clinical variables such as diagnosis, 
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presentation and staging. Three groups were established for 
analysis purposes: A – 2012 to 2014, B – 2015 to 2017, and 
C – 2018 to 2019.  
Results: During the study time frame, 1202 major anato-
mical resections were performed, 294 by VATS. In Group A 
8,7% of the resections were VATS, followed by a constant 
increase on the following years: Group B 26,6% and Group 
C 44%.  When considering the last year of the study (2019) 
VATS approach reached 46,4%. Nine surgeons were inclu-
ded. Two completed >50 procedures, 1 is over 45, 2 over 25, 
2 are at the beginning of the learning curve, and the remai-
ning two left our center. Our conversion rate was 4,8%. Seg-
mentectomies were only performed in Group C.  252 patients 
(86%) were lung cancer patients, clinically staged IA (25,4%), 
IB (51,6%), IIA/IIB (11,9%), IIIA (8,6%), one IIIB and 5 stage IV 
patients. Post-chemotherapy patients and higher lung cancer 
stages were more common in groups B and C.
Conclusion: Our department has steadily adopted VATS as 
a first approach to anatomical lung resection and has been 
extending its indications throughout time according to team 
experience. We’ve encouraged all surgeons on our team to 
start VATS lobectomy/segmentectomy, including residents, 
aiming to offer most patients what will soon be the standard 
of care in lung surgery. 

CT03-26050
LUNG TRANSPLANTATION IN 
PORTUGAL – PAST, PRESENT 
AND FUTURE

João Santos Silva (Portugal)1; Costa Ana Rita (Portugal)1; João 
Eurico Reis (Portugal)1; Rita Barata (Portugal)1; Paulo Calvinho 
(Portugal)1; José Fragata (Portugal)1

1 - Hospital Santa Marta, CHULC 

Introduction: Lung transplantation is the gold standard 
for end stage respiratory failure. We this paper we aim to 
describe the national center activity regarding short and 
long-term outcomes and compare it with the international 
literature. Our secondary goal was to compare the activity of 
the past 2 years with the rest, regarding volume, mortality 
rate and survival.
Methods: All lung transplantation cases in our institution 
were reviewed, from beginning of 2008 until September 
2019.
Results: 248 lung transplants were performe since the 
beginning of the program. 100 uinilateral (40%) and 148 
bilateral lung transplants (60%). Since Semptember 2017, 
90 transplants were performed, from which 22 were unilate-
ral (24%). 1-year survival was 76% for the entire population.
Conclusion: Lung transplantation is a complex procedure, 
but with good results in the treatment of end stage repira-
tory failure. Global survival in our center is similar to the one 

described in the literature. Outcomes in the recent years are 
better than global outcomes, reflecting the impact of the 
learning curve and volume, reflecting the trends described 
in other centers. The proportion of bilateral procedures will 
tend to rise. Future perspectives include increase the donor 
pool with lung recondicioned by XVIVO and use of donors 
in cardiac death.
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Background: Parapneumonic pleural effusion (PPE) is a fre-
quent complication of pulmonary infections. The effusion 
may progress with fibrin deposition, formation of septations, 
and pleural thickening, as the fluid evolves from turbid to 
purulent and, eventually allows for bacterial isolation, cons-
tituting a complicated PPE or empyema (if purulent). In these 
cases, pleural drainage is associated with antibiotic therapy 
for treatment, however, this is not always enough. There is 
no consensus in the literature about the best approach for 
the early and effective resolution of this condition.
Aims: To compare the application of intrapleural fibrinolytics 
to video-assisted thoracoscopic surgery (VATS) in the mana-
gement of complicated PPE or empyema when conventional 
treatment fails.
Methods: A retrospective observational study in admitted 
patients, between April 2016 and May 2019, diagnosed 
with complicated PPE or empyema with an unsatisfactory 
response to antibiotic therapy and pleural drainage was 
conducted. Two groups were defined according to the sub-
sequent treatment: one group of 13 patients who received 
intrapleural instillation of alteplase and dornase alfa in addi-
tion to pleural drainage and intrapleural saline washes, and 
another of 12 patients undergoing VATS for debridement 
and/or pleural decortication. Demographic data, effusion 
characteristics, pre-procedure antibiotic time, efficacy and 
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complications of the procedure, duration of a chest drai-
nage, length of stay, mortality, and readmissions were recor-
ded.

Conclusions: No procedure was superior in efficacy, com-
plications, length of stay or safety for the treatment of com-
plicated PPE or empyema.

CT06-27077
LAPAROSCOPIC AND 
THORACOSCOPIC APPROACH 
OF POS-TRAUMATIC 
DIAPHRAGMATIC HERNIA

Raquel Pereira (Portugal)1; Aline Gomes (Portugal)1; João Freitas 
(Portugal)2; Carlos Casimiro (Portugal)1

1 - Cirurgia Geral, Centro Hospitalar Tondela-Viseu; 
2 - Cirurgia Torácica, Centro Hospitalar Tondela-Viseu

Introduction: Diaphragmatic injuries following thoraco-
-abdominal trauma are rare (1,1-3,9%) and often difficult to 
diagnose. These lesions can manifest years later as chronic 
diaphragmatic hernias. Due to a high risk of life-threatening 
complications, such as volvulus or incarceration, surgery is 
the first-line treatment option. The authors present a clinical 
case about the surgical treatment approaches for chronic 
traumatic diaphragmatic hernia.

Materials & methods: The clinical case involves a 66 
year old male patient that was in a car accident two years 
ago suffering blunt chest trauma (seven fractured ribs and 
hemopneumothorax that required drainage). The patient 
had been asymptomatic until recently when he started 
having abdominal and thoracic pain on the left side. The 
chest CT scan revealed a left diaphragmatic hernia with 
omental herniation. The surgical procedure involved a lapa-
roscopic and thoracoscopic approach with hernia reduction, 
lysis of adhesions in pleural cavity, thoracic drainage and 
frenoplicature. There were no complications on the pos-op 
period and the patient was discharged on the 2nd day.
Conclusion: Chronic diaphragmatic hernias can be treated 
by laparoscopic or thoracoscopic approach. Isolated thoras-
coscopic approach can be difficult especially in the presence 
of pulmonary adhesions. The combination of both approa-
ches reduces the risk of intraoperative complications.

CT07-27101
A RIB OSTEOSARCOMA – 
BEYOND THE MASS, THE 
CHALLENGING PATIENT

Mariana Antunes (Portugal)1; Cristina Rodrigues (Portugal)1; 
Rita Araújo (Portugal)2; Fernanda Paula (Portugal)3; Filipe Froes 
(Portugal)3; Júlio Semedo (Portugal)4; Daniel Cabral (Portugal)1; 
Magda Alvoeiro (Portugal)1; Telma Calado (Portugal)1; Carolina 
Torres (Portugal)1; Samuel Mendes (Portugal)1; Francisco Félix 
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1 - Serviço de Cirurgia Torácica, Hospital Pulido Valente, CHLN, 
Portugal; 

2 - Serviço de Anestesiologia, Hospital Pulido Valente, CHLN, 
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3 - Unidade de Cuidados Intensivos Médico-Cirúrgicos Respira-
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4 - Serviço de Pneumologia, Hospital Pulido Valente, CHLN, 
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Introduction: Most primary osteosarcoma arises in long 
bones of children and young adults. 10-15% of malignant 
chest wall tumors are osteosarcomas and most often origi-
nate in the rib, scapula and clavicle. 
Methods: We report a case of primary osteosarcoma of 
the rib in an adult male with morbid obesity.
Case presentation: Male patient, 50 years old, non-
-smoker. Medical history: morbid obesity (198kg, sleeve 
gastrectomy in 2015), High blood pressure, Type 2 Diabe-
tes Mellitus with poor metabolic control, Obstructive sleep 
apnea syndrome (using BiPAP) and an episode of deep vein 
thrombosis. 
Incidental finding of a litic mass, with periferic calcifica-
tions, originated from the lateral portion of seventh left 
rib and fibrothorax with pleural calcifications at the right 
lung. On physical exam there was no palpable mass on 
the left chest. Thoracoabdominal CT and PET-Scan showed 

Results

Data are presented as n(%) or median [range];*p<0.05 **Effusion size 
scale: 1-costophrenic angle obscured; 2-entire diaphragm obscured; 3-up 
to hilum; 4-above hilum
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only the mass (with metabolic uptake SUV 17,4), without 
metastasis. CT-guided core needle biopsy revealed an 
osteosarcoma. 
After the patient was intubated under conscient sedation 
by fiberoptic broncoscopy, we performed a segmental 
resection including the sixth, seventh and eighth left ribs 
with parcial serratus anterior muscle and reconstruction 
with polypropylene mesh.  Without any intraoperative 
complication, he was admitted at our ICU and extubated 
on day 1. Initial postoperative period required high flow 
oxygen therapy during the day and nocturnal non-invasive 
ventilation. The chest tube was removed on the seventh 
postoperative day and he was discharged home the day 
after.
Conclusions: Primary osteosarcoma of the chest wall is 
rare in the thorax. Improved survival is related with R0 
resection. 
We present a case representing a surgical and medical chal-
lenge, the required cooperation of a team of professionals 
that managed to offer the best treatment, without com-
plications. 

CT08-26027
EMBOLIZATION OF IMPLANON 
DEVICES - FIRST CASE REPORT 
OF LUNG SPARING VATS

Sara Lopes (Portugal)1; Rita Costa (Portugal)1; João Maciel 
(Portugal)1; Paulo Pinho (Portugal)1

1 - Centro Hospitalar e Universitário São João, Porto, Portugal

Subdermal contraceptive implants are an effective option 
of family planning. Implanon NXT ® is a single-rod long 
acting subdermal hormonal contraceptive implant (68 mg 
of etonogestrel), measuring 4 cm in length and 2 mm in 
diameter. Migration or even embolization are possible, 
being advisable percutaneous or surgical retrieval. When 
device cannot be detected by palpation, a radiography can 
locate it, because barium is one of its components. We 
report the first case of a subdermal contraceptive device 
removal from a segmental pulmonary artery by videoassis-
ted thoracic surgery without lung resection.
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PANCOAST TUMOUR WITH 
SPINE INVASION - CASE 
REPORT
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(Portugal)1; Francisco Félix (Portugal)1
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Case Report: We report the case of a 66 year-old male, 
former heavy smoker. He mentioned the presence of cough 
and left ptosis and miosis in the previous six months. Chest 
CT showed a 6 cm long-axis mass in the left upper lobe, 
invading the first and second ribs and the vertebral body 
of D2, with increased uptake on FDG-PET.  There were no 
further uptake locations. The diagnosis was obtained by 
fiberoptic bronchoscopy. Pathology revealed a squamous 
cell carcinoma (PDL1> 50%). The case was discussed at 
a multidisciplinary meeting, including the neurosurgery 
team, and neoadjuvant chemotherapy (vinorelbine/cyspla-
tine) plus neoadjuvant radiotherapy (50Gy) was decided. 
Five weeks later the patient was admitted to the hospital 
for a joint surgical procedure between thoracic surgeons 
and neurosurgeons. The intervention was divided into four 
parts.  In the first one, the patient was positioned in ventral 
decubitus and cervico-dorsal arthrodesis was performed. 
After that, a left upper lobectomy and anterior section of 
the first three ribs and posterior disarticulation of the first 
and third ribs were made. Then, D1-D2 and D2-D3 discec-
tomy took place, allowing the en bloc resection of the full 
specimen, including the vertebral body of D2. In the last 
part the patient underwent mediastinal lymphadenectomy 
and hemostasis control. He stayed in the ICU for eleven 
days, being discharged after twenty five days. Pathology 
analysis of the specimen confirmed squamous cell carci-
noma with free margins. TNM 8th edition: ypT4N0. Curren-
tly, four months after surgery, the patient is being treated 
with immunotherapy due to disease progression in the 
right acetabulum, which was also irradiated (20Gy).
Discussion: Pancoast tumours represent less than 5% of 
all lung cancers. They are defined as tumours that arise 
from the upper lobe and invade the thoracic inlet. Clinical 
features depend on the involved structures. For many years 
invasion of the spine was considered unresectable and 
fatal. Due to the progress in spine surgery, en bloc resec-
tion including the spine is nowadays possible. Furthermore, 
some case series reported 57% and 43% of overall survi-
val at three years and five years after surgery, respectively. 
As performed in our case, trimodality treatment based on 
induction chemoradiotherapy followed by surgery became 

the standard treatment. A complete R0 resection, which 
was achieved in our patient, is one of the major outcome 
determinants.
Conclusions: Patients which are candidates for surgical 
resection should be highly selected and multimodality and 
multidisplinary approach is mandatory.

CT10-26039
‘’SUGAR TUMOR’’: CASE REPORT 
OF A RARE DIAGNOSIS

Rita Afonso Costa (Portugal)1; Sara Lopes (Portugal)1; João 
Maciel (Portugal)1; Paulo Pinho (Portugal)1

1 - Department of Cardiothoracic Surgery, University Hospital 
Center of São João, EPE, Porto, Portugal

A 36-year-old male, welder, previously healthy, reported 
insomnia, caused by dyspnea, dysphagia and permanent 
chest oppression to his physician. No other symptoms, 
including fever, weight loss or nocturnal hypersudoresis, 
were present.
In the initial study, an enlargement of the mediastinum was 
apparent in anteroposterior X-ray. Subsequently, a chest CT 
scan revealed a regular mass in the posterior mediastinum, 
measuring 56x56x86mm, pushing the carina and compres-
sing of the main bronchus and esophagus. Transthoracic 
biopsy, which was inconclusive, ruled out the hypothesis of 
a lymphoproliferative tumor, paraganglioma or carcinoma.
Magnetic resonance showed a 10x8.8x6.5 cm mass in the 
posterior mediastinum, with no involvement of adjacent 
structures, but in close apposition with the descending 
thoracic aorta and the terminal portion of the aortic arch, 
from the level left subclavian artery, involving less than 
180º of its circumference.
We conducted a resection of the mass, by right posterola-
teral thoracotomy. Although closely related to the surroun-
ding structures, it was possible to find a dissection, except 
with the descending aorta. No vascular tumor pedicle was 
found.
Anatomo-pathological analysis revealed multifocal expres-
sion in HMB45 and MelanA, in the absence of expression 
of protein S100, SOX10, CAM5.2, chromogranin, synap-
tophysine, desmin, actin and MDM2. These characteristics 
are compatible with malignant perivascular epethelioid cell 
carcinoma (PEComa), a rare malignant tumor, especially in 
this location.
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THORACIC ENDOMETRIOSIS 
DIAGNOSED AFTER REPEATED 
SURGERY FOR RECURRENT 
PNEUMOTHORAX: A CASE 
REPORT

Rita Lopes (Portugal)1; Rita Pancas (Portugal)1; Sara Cunha 
(Portugal)1
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Coimbra, Coimbra, Portugal

Background: Thoracic Endometriosis Syndrome (TES), the 
presence of ectopic endometrium-like tissue in the thoracic 
cavity, is a rare condition which affects reproductive-age 
women. The presentation is variable and a chronological 
association with menstruation is not always recognized. 
The definitive diagnosis is achieved by histopathological 
confirmation of intrathoracic endometrial implants as well 
as visualization of intraoperative diaphragmatic lesions. 
The aim of this study is to present a case of a young female 
with recurrent pneumothorax associated with diaphragma-
tic hole and pleural endometriosis foci that was diagnosed 
after a first surgical treatment.
Methods: A 33-year-old nulliparous woman was admit-
ted to the emergency department with right-sided chest 
pain along with shortness of breath. A thorough medical 
history demonstrated chronic pelvic pain, dyspareunia, dys-
menorrhea and primary infertility for which she was taking 
ovarian stimulants in the previous month of presentation. 
Her history revealed that she had a similar episode three 
years back and she had undergone right thoracotomy api-
cal bullectomy and pleurodesis because of a persistent air 

leak under chest tube. Chest radiography at the time of 
admission revealed a right basal hydropneumothorax. 
Results: The patient was proposed for right video-assisted 
thoracoscopic surgery (VATS). Intraoperatively, an obvious 
diaphragmatic hole was found in the anteromedial por-
tion of the central tendon of right hemidiaphragm and 
diaphragmatic thinning around the defect. The parietal, 
as well the diaphragmatic pleura, showed scattered red-
-brownish lesions. We performed a primary close of the 
diaphragmatic defect with pledget-supported polybutilate 
(Ethibond®) sutures. A right inferior pleurectomy with 
abrasive mechanical and chemical pleurodesis was also 
executed. Immunohistochemical tests were consistent with 
pleural endometriosis. Medical treatment with continuous 
oral contraceptives was initiated after surgery. The patient 
developed recurrence of pneumothorax two days after 
discharge managed by talc slurry pleurodesis. CT 3 moths 
postoperatively showed a persistent stable pneumothorax. 
Conclusion: The diagnosis of TES remains challenging and 
should be suspected in premenopausal women presenting 
with a single or recurrent pneumothorax. It is important to 
get a comprehensive gynecological history and a precise 
examination of chest cavity and diaphragm surface during 
surgery in cases of clinical suspicion is mandatory. VATS has 
contributed greatly to the increased recognition and diag-
nosis of TES. Closure of diaphragmatic defects should be 
performed but still might not prevent recurrence of pneu-
mothorax. This case may suggest TES as a progressive form 
of endometriosis. The tendency to recur even after surgical 
treatment may be a characteristic of endometriosis-related 
pneumothorax.

CT12-26044
GIANT PLEURAL TUMOR AND 
SEVERE HYPOGLYCEMIA: 
DOEGE-POTTER SYNDROME 
IN A PREVIOUSLY HEALTHY 
FEMALE

Nádia Junqueira (Portugal)1; João Caldeira (Portugal)1; 
Ricardo Ferreira (Portugal)1;  Joana Silva (Portugal)1; Filipe 
Costa (Portugal)1; Teresa Monteiro (Portugal)1; Ângelo Nobre 
(Portugal)1

1 - Hospital de Santa Maria

Introduction: Doege–Potter’s syndrome is a rare paraneo-
plastic syndrome, consisting in hypoglycemia and solitary 
fibrous tumor of the pleura. These tumors represent <5% 
of all tumors of the pleura and can only be cured by sur-
gery. In this article, we report a case of a patient presen-
ting with severe hypoglycemia, as the only symptom, and a 
mass occupying the entire left hemithorax. 
Case presentation: Female patient, age 54, with severe 
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hypoglycemia, a chest radiograph with almost total opaci-
fication of the left hemithorax and a computed tomogra-
phy scan with a mass in the left hemithorax. Surgery was 
performed and a mass with 30cm × 18cm × 11cm and 
weighed 3195g was resected. The postoperative course 
was uneventful with immediate resolution of the hypogly-
cemia. The immunohistochemistry diagnosis was solitary 
fibrous tumor of the pleura. 
Conclusions: Solitary fibrous tumor of the pleuraare very 
rare. Less than 5% are associated with hypoglycemia, 
taking the form of Doege-Potter Syndrome. Radiation the-
rapy and chemotherapy have shown low response rate 
and complete surgical resection is the only procedure that 
offers the cure.  This case reports describes a rare giant soli-
tary fibrous tumor of the pleurawith severe hypoglycemia, 
successfully treated by surgery. Long-term follow-up of the 
patient after the surgery is necessary for detection of any 
possible recurrence.
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PHLEGMASIA CERULEA 
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PERSPECTIVE ON A VASCULAR 
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Introduction: Phlegmasia cerulea dolens (PCD) is the 
most serious reversible presentation of a deep vein throm-
bosis (DVT), which can lead to limb loss and death. Due 
to its low incidence, the knowledge regarding the natural 
history and possible therapies is limited.
The authors present a systematic review in order to gather 
data to ease analysis on the progression of PCD and (dis)
advantages of the diverse therapeutic approaches.
Methods: The databases PubMed and Embase were sear-
ched in a 40-year period, excluding non-related papers 
or single-case reports. Additionally, the authors collec-
ted the first 10 elements listed on each selected article 
bibliography. A total of 7 articles were included, all writ-
ten in a case series fashion. The collected data concerning 
demographics, natural history, treatment approaches and 
follow up were analysed.
Results: From the 7 articles included, comprising a total of 
54 patients, the median age was 55,8 years (min. 26; max. 
83). The reported risk factors were diverse, but neoplasms 
were the most frequent. PCD was more oftenly seen in left 
lower limbs. Doppler ultrasound (DUS) was the tool used in 
most cases to diagnose PCD. All patients had an iliofemoral 
DVT occluding the common femoral vein.
The chosen therapies were surgical or endovascular throm-
bectomy, thrombolysis, angioplasty or a combination of 
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these. The use of Vena Cava filters varied according to 
each institution protocol.
The median follow up was 10.7 months and the repor-
ted outcomes were heterogeneous. Eight patients died, 4 
were submitted to amputation and 11 patients had post-
-thrombotic syndrome.
Conclusions: Despite the collected data derived from case 
series with a broad diversity of reported outcomes, we 
noticed an evolution in the approach to patients with PCD. 
This study does not make up to the fact that the different 
strategies used in each case series related to patients at 
different points of a severity spectrum, which seems to be 
the leading prognostic factor.
However, different surgical and endovascular strategies 
are described that can efficiently reduce clot burden and 
prevent or reduce the ominous outcomes attached to this 
condition. 

CV02-26063
DIAGNOSTIC VALUE OF 
CEREBRAL OXIMETRY IN 
DETECTING NEUROLOGIC 
COMPLICACTIONS DURING 
CAROTID ENDARTERECTOMY

Juliana Pereira-Macedo (Portugal)1; João Rocha-Neves 
(Portugal)2,3,4; André Leite-Moreira (Portugal)1,5; José P. Andrade 
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Introduction: Carotid endarterectomy (CEA) is still the 
gold-standard to treat patients with carotid artery steno-
sis (CAS). Nonetheless, peri-procedural risks mainly intra-
-operatory cerebral hypoperfusion and/or stroke may occur 
following carotid artery cross-clamping. Near Infrared 
Spectroscopy has been established as a simple, non-inva-
sive and real-time method of regional oxygen saturation 
(rSO2) measurement during CEA
Objective: This study aims to evaluate the feasibility of the 
INVOS cerebral oximeter in detecting cerebral hypoperfu-
sion during CEA under loco-regional anaesthesia (LA).
Methods: From January 2009 to January, 2018, 62 con-
secutive patients from a tertiary and referral center, who 
underwent CEA with LA were retrospectively gathered. Cere-
bral topography was assured by double examination and all 
patients were subjected to INVOS cerebral oximetry with ini-
tial neurologic evaluation and subsequent surveillance every 
5 minutes. For data assessment, univariate analysis were 

performed. Subsequently, operating characteristic curve and 
Cohen’s kappa coefficient were determined to evaluate the 
reliability of the monitoring test.
Results: ROC curve analysis demonstrated that a drop of at 
least 20% in rSO2 is the best threshold to infer about cere-
bral hypoperfusion. However, the respective AUC was 0.6 
(95%CI 0.463-0.753, P = 0.158) with a calculated Cohen’s 
kappa of 0.177, P = 0.08. Regarding 30-days outcomes, 
only awake testing has shown significant associations with 
stroke and major adverse outcomes (P = 0.012 and P = 
0.036), that were higher in patients with neurologic deficits.
Conclusion: INVOS cerebral oximeter is not a reliable pre-
dictor of critical cerebral hypoperfusion during CEA under 
LA. Actual gold-standard of monitoring cerebral perfusion 
while the patient is awake has demonstrated better feasibi-
lity and its association during the surgery is recommended.

CV03-27075
INTRAVASCULAR FOREIGN 
BODY RETRIEVAL - THE 
ROLE OF OPEN AND 
ENDOVASCULAR PROCEDURES

Ricardo Correia (Portugal)1; Ana Garcia (Portugal)1; Nelson 
Camacho (Portugal)1; Joana Catarino (Portugal)1; Rita Bento 
(Portugal)1; Fábio Pais (Portugal)1; Isabel Vieira (Portugal)1; Rita 
Garcia (Portugal)1; Frederico Gonçalves (Portugal)1; Maria Emília 
Ferreira (Portugal)1

1 - Hospital de Santa Marta, CHULC

Introduction: Intravascular foreign body (IFB) emboli-
zation is a potential complication of any vascular proce-
dure. It is increasing as endovascular procedures become 
ubiquitous. Most often, IFB are guidewires, fragmented 
catheters, lost stents or coils. Intravascular foreign body 
retrieval (IFBR) can be achieved using percutaneous techni-
ques, open surgery or both combined.
Methods: We completed a retrospective review of patients 
who underwent endovascular or open IFBR between 2011 
and 2019 in our institution. We evaluated the cause, 
management, and outcomes of IFB misplacement. Primary 
end-point was retrieval technical success and secondary 
end-points were procedure related complications and 
30-days survival.
Results: 23 patients underwent IFBR. Median time from 
intravascular device lost and retrieval was 1 day. 26% were 
endovascular devices (sheaths or catheter fragments, stents 
or coils). Most often, authors faced non-endovascular gui-
dewires and sheaths (CVCs, hemodialysis, blood pressure 
monitoring, Implantofix). 61% of IFBs were lost during its 
deployment; 39% during their removal attempts.
44% were lost in arterial tree and 56% in veins. The most 
common target vessels were: superior vena cava (n=6) 
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and common femoral artery (n=4).
We used an endovascular procedure as a first-step in IFBR 
in 48% of patients and open procedure in 52%. There was 
a statistically significant association between target vessel 
and first treatment option (p<0,001). In presence of IFB 
on thoracic or abdominal cavity, it was always tried a first-
-endo approach; if IFB was present on neck or limbs, 86% 
were retrieved by open surgery.
Success rates were 100% for open and 82% for endo-
vascular procedures. 2 endovascular procedures were 
unsuccessful: on the first, surgeon decided to switch to 
open procedure facing a lost internal jugular vein (IJV) gui-
dewire after an unsuccessful snaring; on the second, it was 
impossible to snare a lost BMS on aorta. We used a snare 
on 55% of endovascular IFBR.
IFB caused 5 acute complications: 1 IJV thrombosis, 2 
strokes, 3 acute limb ischemia.

There were no procedural complications related to IFBR. At 
1-month, survival rate was 100%.
Discussion: Embolization of IFBs is a growing problem, 
which can be minimized with proper device selection, 
deployment and removal. When an intravascular foreign 
body is identified, careful planning and a working know-
ledge of the tools available will allow its removal in the 
safest and most expedient manner. In this review, open 
and endovascular retrieval had high success rates and 
minimal morbidity. However, its choice is surgeon depen-
dent and restrained by devices availability.

CV04-27071
PROGNOSTIC EFFECT OF 5 
ITEM MODIFIED FRAILTY 
INDEX (5 ITEM MFI) IN 
PATIENTS UNDERGOING 
CAROTID ENDARTERECTOMY 
WITH REGIONAL ANESTHESIA 
– A PROSPECTIVE STUDY

Leonardo Andrade (Portugal)1; João Rocha Neves (Portugal)1,2,3; 
José Teixeira (Portugal)2; José Paulo Andrade (Portugal)1

1 - Department of Biomedicine – Unity of Anatomy, Faculdade 
de Medicina da Universidade do Porto, Portugal; 

2 - Department of Angiology and Vascular Surgery, Centro Hos-
pitalar Universitário de São João, Porto, Portugal; 
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Background: Frailty has been studied as a predictor of 
averse health events and poor postoperative outcomes 
patients undergoing surgery. Thus, the use of simple 
and more adapted indexes like MFI11 proved useful in 
assessing patients undergoing vascular surgery. However, 
there is little information on application in MFI5 in these 
patients and specially in the ones submitted to carotid 
endarterectomy[jn1]. The aim of this study was to validate 
and estimate the prognostic value of the MFI-5 on the 
long term survival of this population.
Methods: From January 2011 to June 2019, 184 patients 
from a tertiary care referral center who underwent CEA 
with RA for carotid artery stenosis were selected from a 
previous prospective cohort database. Clinical adverse 
events such as stroke, myocardial infarction (MI), acute 
heart failure (AHF), and all-cause mortality were assessed 
30-days post-procedure and in the subsequent long-term 
surveillance period. MFI5 was applied to this population, 
and frailty with mortality and morbidity.
Results: The MFI 5 was not able to predict 30 day pos-
toperative adverse events. In the long term results it was 
able to predict long term Miocardial infarction (P=0.000), 
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Acute heart failure (P=0.043), MACE (P=0.001) and 
Death (P=0.000) . MALE and Stroke were not associated. 
Conclusion: The MFI-5 has proved to be an index capa-
ble of stratifying patients and predicting long-term outco-
mes.  The MFI-5 provides a mean of rapidly comparing the 
comorbidity charge between cohorts.

CV05-27109
AMBULATORY ENDOVASCULAR 
PROCEDURES FOR LOWER 
EXTREMITY PERIPHERAL 
ARTERIAL DISEASE - A 
RETROSPECTIVE ANALYSIS

João Carvas (Portugal)1; José Vidoedo (Portugal)2; Miguel Maia 
(Portugal)2; João Vasconcelos (Portugal)2; João Almeida Pinto 
(Portugal)2

1 - General Surgery Department, Unidade Local de Saúde do 
Nordeste (ULSNE), Bragança; 

2 - Vascular Surgery Department, Centro Hospitalar Tâmega e 
Sousa (CHTS), Penafiel

Objectives: Ambulatory endovascular procedures for 
peripheral arterial disease (PAD) are increasingly perfor-
med because of the convenience for the patient and cost-
-benefit. It is therefore important to analyse the efficacy 
and safety of these procedures.
Materials and Methods: Data was collected from a 
cohort of patients submitted to ambulatory endovascu-
lar procedures for PAD in a Vascular Surgery department 
during 2017. 
Results: We analysed the clinical files of a total of 151 
patients (21 inpatients). The average age was 68 years old, 
and 77% were male. Approximately 42% of patients were 
stage VI of the Leriche-Fontaine classification, and 34%  
stage III. Main comorbidities were hypertension (77%), 
dyslipidemia (72%) and diabetes mellitus (56%). A signi-
ficant proportion was a smoker or ex-smoker (55%),suffe-
red from heart disease (33%) or had a stroke history (9%). 
Prefered vascular access was the common femoral artery 
(CFA, 55%), followed by the  superficial femoral artery 
(SFA, 23%) and humeral artery (19%). All accesses were 
ultrasound-guided. Most cases required only one access. 
In 30% of patients a vascular closing device was used 
(22% Proglide™, and 7% Exoseal™). Global complication 
rate was 8%. False aneurysm (n=3, 1.5%) and  hematoma 
(n=2, 1.0%) were the main local complications. Periphe-
ral complications included dissection (n=6, 3.0%), distal 
embolization  (n=1, 0.5%), AVF  (n=1, 0.5%)  and arterial 
rupture  (n=1, 0.5%). One patient died 6 days after the 
procedure because of an ischaemic stroke. No procedure 
related mortality existed.
Conclusions: Ambulatory procedures for PA are a safe 

and shouldbe supported. They represent a good option to 
reduce the burden over inpatient care in PAD. Neverthe-
less, complications do occur, and should be monitored and 
minimized in orther to selet the best suitable patients.

CV06-26026
ONSET OF NEUROLOGICAL 
DEFICIT DURING CAROTID 
CLAMPING WITH CAROTID 
ENDARTERECTOMY UNDER 
REGIONAL ANESTHESIA IS NOT 
A PREDICTOR OF CAROTID 
RESTENOSIS

José Diogo Guimarães Carneiro Vieira-Andrade (Portugal)1; João 
Manuel Palmeira Rocha-Neves (Portugal)2; Juliana P. Macedo 
(Portugal)3; Marina Felicidade Dias-Neto (Portugal)2

1 - Faculdade de Medicina da Universidade do Porto; 
2 - Department of Surgery and Physiology, Faculdade de Medici-

na da Universidade do Porto, Portugal; 
3 - Faculdade de Medicina da Universidade do Porto, Portugal 

Department of Angiology and Vascular Surgery, Centro 
Hospitalar Universitário São João, Porto, Portugal.

Background: Many awake patients undergoing carotid 
endarterectomy (CEA) present test clamp neurological defi-
cits (NDs) during the procedure. Guidelines advocate tighter 
Doppler ultrasound (DUS) surveillance in these patients 
because of probable higher likelihood of hemodynamic 
stroke (class 1 grade C). The focus of the study is the assump-
tion that patients with ND have a higher risk of developing 
a complete stroke if the ipsilateral carotid artery becomes 
occluded, making surveillance of restenosis in this group jus-
tifiable. The authors present their experience on restenosis in 
this group of patients.
Methods: Data were collected between 2009 and 2018 for 
patients of a university tertiary referral center who underwent 
CEA under regional anesthesia and developed alterations 
in the neurologic monitoring during internal carotid artery 
(ICA) test clamping. Control patients were selected as the 
next patient submitted to the same procedure who did not 
develop ND. Primary outcome was any restenosis detected 
by DUS between 16 and 30 months of follow-up. Clinical 
adverse events (stroke, myocardial infarction, acute heart fai-
lure, all-cause death) were assessed after 30 days and in the 
long-term surveillance period. Multivariate analysis of factors 
with significant associations to restenosis >50% was perfor-
med by binary logistic regression. Kaplan-Meier analysis and 
life tables were used to evaluate time-dependent variables.
Results: Ninety patients with ND and 94 controls were 
included. Those with ND had a higher prevalence of obe-
sity, mean age and ASA scores, and a lower mean degree 
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of ipsilateral stenosis (p=0.032) and higher mean degree 
of contralateral stenosis (p=0.030). Restenosis after 2 years 
did not differ significantly between groups. Multivariate 
analysis yielded two significant associations to restenosis 
>50%: ipsilateral stenosis (p=0.02) and peripheral arterial 
disease (p=0.048). ND were not associated with restenosis 
(p=0.856). After a median follow-up period of 52 months, 
patients with ND did not have a higher incidence of stroke 
(p=0.869), MACE (p=0.377), or all-cause death (p=0.981) 
than controls. The presence of any restenosis was not asso-
ciated with later stroke rate (p=0.515).
Discussion and conclusion: Cost-effective DUS survei-
llance after CEA requires evidence-based factors associated 
with restenosis and late stroke. The present study does not 
support the assumption that patients who presented NDs 
during ICA test clamping present a higher risk of developing 
late stroke. These patients also did not present a higher inci-
dence of restenosis. For these reasons, tighter DUS survei-
llance in this group seems not justifiable. Results from other 
groups are required.

CV07-27097
BLOOD BIOMARKERS FOR 
ACUTE AORTIC DISSECTION: A 
SYSTEMATIC REVIEW

Filipa Jácome (Portugal)1;  Jennifer Wingyian Huynh Wingyian 
Huynh (Netherlands)3; Jennifer Wingyian Huynh Wingyian 
Huynh (Portugal)2; Marina Dias-Neto (Portugal)1

1 - Hospital Universitário de São João; 
2 - Amsterdam University Medical Centers, location VUmc, 

Amsterdam, the Netherlands; 
3 - Amsterdam University Medical Centers, location VUmc, 

Amsterdam, the Netherlands

Introduction: Acute aortic dissection (AAD) is a highly-fatal 
cardiovascular pathology and prompt diagnosis and treat-
ment are critical to decreases mortality. To distinguish AAD 
from other pathologies, physicians are mainly dependent on 
imaging techniques. Circulating biomarkers are of increasing 
interest because are a fast, easy, and low-cost approach for 
AAD diagnosis. Besides D-dimer, which has low specificity, 
none has been used in practice. 
Aim: analyze putative biomarkers measured in blood, plasma 
or serum, for the diagnosis of adult patients with an acute 
aortic dissection to distinguish these patients from healthy 
individuals or patients with other pathologies.
Methods: This study followed the PRISMA guidelines. The 
databases Pubmed, EMBASE and Scopus were systemati-
cally searched from inception to May 2019. Prospective or 
retrospective cohort studies and case-control studies were 
included. Studies were considered if they present measure-
ments of biomarker(s) in the blood/plasma/serum samples 
from patients with acute aortic dissection versus controls. 

Exclusion criteria were subacute or chronic dissection (that 
is, >14 days), if they lack of a control group, or if were ani-
mal studies, revisions or editorials.
The main outcome was the identification of biomarkers 
(other than D-dimers) associated with AAD, measured in 
blood/plasma/serum and that included a control group, 
where this biomarker was also measured.
Data was extracted from the articles by two investigators 
following a predefined protocol. A qualitative systematic 
review was then undertaken.
Results: Research query resulted in 1161 articles after remo-
val of duplicates. A total of 48 full-text articles were included. 
Were included general blood assessment (number of white 
blood cells, platelets, platelet to lymphocyte ratio, neutrophil 
to lymphocyte ratio, high sensibility C reactive protein, uric 
acid level and homocysteine and folate), microRNAs, lipido-
mics (AFMK, Lysophosphatidylcholines and Sphingolipids, 
Ergothioneine and Glycerophosphocholine), extracellular 
matrix markers (matrix metalloproteinase, lumican, serum 
elastin fragment and tenascin-c, osteopontin, fibulin 1 and 
calponin), ischemia-associated molecules (sLOX-1, troponin 
T, serum heart-type fatty acid-binding, soluble ST2, ischemia-
-modified albumin), inflammatory molecular markers (trans-
forming growth factor β, IL-6, TLR4, IL11, resistin), among 
other molecules (angiopoietin 2, endothelial progenitor cells 
and vascular endothelial growth factor). Most studies lack 
diagnostic validity such as sensibility and specificity. When 
present, such data was not available for the same bioma-
rker in more than one paper (if present) precluding a pooled 
analysis.
Conclusion: A great heterogeneity of molecules has been 
studied as putative diagnostic markers of AAD. Studies of 
better quality are need, presenting the diagnostic validity of 
the molecules under analysis.  

CV08-26015
MYOCARDIAL INJURY AFTER 
CAROTID ENDARTERECTOMY 
WITH REGIONAL ANESTHESIA: 
A PROSPECTIVE STUDY
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(Portugal)2,3,4; Marina Dias-Neto (Portugal)2,4; António Neves 
(Portugal)2,3,4; José Andrade (Portugal)3
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Faculdade de Medicina da Universidade do Porto; 
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Introduction: Myocardial injury after noncardiac surgery 
(MINS) is a frequent event in patients undergoing carotid 
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endarterectomy (CEA) with general anesthesia with a mor-
tality rate of up to 10% in the short term. Short and long-
-term risk of myocardial infarction (MI), stroke and other 
cardiovascular outcomes have been strongly associated 
with the presence of MINS.
Aim: Due to the absence of studies concerning CEA with 
regional anesthesia (RA), the present study aimed to eva-
luate the incidence of MINS in patients with RA and its 
prognostic value regarding related cardiovascular events or 
death. Influence of other likely factors in the incidence of 
MINS was also estimated.
Methods: From January 2009 to January 2018, 156 
patients from a Portuguese tertiary care medical center 
who underwent CEA under RA were retrieved from a pros-
pectively gathered database. Troponin I or high-sensitive 
troponin I values were systematically measured in the post-
-operative period. Other clinical outcomes such as stroke, 
MI and restenosis were also assessed for long-term periods. 
Survival analysis was performed.
Results: Incidence of MINS after CEA was 15.3%. Multi-
variate analysis confirmed MINS was strongly associated 
with chronic heart failure (P = 0.0002).  As long-term risk, 
MI and major adverse cardiovascular events (MACE) were 
found to be associated with previously diagnosed MINS 
(hazard ratio (HR): 3.318, 95% CI: 0.97-13.928, Breslow: P 
= 0.025 and HR: 1.955, 95% CI: 1.01 – 4.132, Breslow: P 
= 0.046; respectively).
Conclusion: MINS is a long-term predictor of MI and 
MACE. Troponin assessment after CEA should be routinely 
monitored in patients with a cardiovascular risk superior to 
5%. Further studies concerning prophylaxis and the mana-
gement of MINS plus the effect of the anesthesia approach 
on the incidence of troponin elevation, should be carried on.

CV09-27018
MORTALITY SCORES IN 
SURGICAL CORRECTION 
OF ABDOMINAL AORTIC 
ANEURYSM IN RUPTURE

Filipa Jácome (Portugal)1; João Rocha-Neves (Portugal)1; Marta 
Ribeiro (Portugal)2; Sandrina Figueiredo-Braga (Portugal)3

1 - Hospital Universitario de São João; 
2 - Escola de Medicina – Universidade do Minho; 
3 - Hospital da Senhora da Oliveira de Guimarães, EPE

Introduction: Ruptured abdominal aortic aneurysm’s treat-
ment relies on the emergent referral for surgery considering 
preoperative prognosis. Several scores that allow the esti-
mation of perioperative mortality of ruptured abdominal 
aortic aneurysm have been classically described, including 
the Glasgow Aneurysm Score and the Vancouver Sco-
ring System. The clinical decision-making utility of scoring 

algorithms for predicting mortality after ruptured abdominal 
aortic aneurysm remains unknown, as they do not demons-
trate sufficient discriminative power in a real population. In 
2016, Weingarten et alproposed a new score based only on 
the preoperative clinical presentation of the patient.
Objective: Compare the prognostic validity of the Wein-
garten score with the Glasgow Aneurysm Score and the 
Vancouver Scoring System. Validation of three prognostic 
ruptured abdominal aortic aneurysms tools for a west Medi-
terranean population 
Methods: A retrospective analysis of consecutive patients 
with ruptured abdominal aortic aneurysm surgically treated, 
in a peripheral and in a referral hospital between 2012 and 
2016 was performed. The three scores 30 days mortality dis-
criminative power was analysed.
Results:120 patients were included. The mean Glasgow 
Aneurysm Score was 98.53 ± 19.57, the Vancouver Scoring 
System was 3.64 ± 1.43. The Weingarten score classified 51 
(43.2%) patients as stable and 67 (56.8%) as unstable. The 
three scores demonstrated some predictive value concerning 
mortality, although Glasgow Aneurysm Score demonstrated 
the highest area under the ROC curve (0.74) and the best 
discriminatory capacity for cut-off points with higher spe-
cificity. Neither of the scores demonstrated clinically useful 
predictive value.
Conclusions: The Weingarten score did not present as a 
superior prediction model of preoperative mortality in rup-
tured abdominal aortic aneurysm. None of the scores, even 
when optimized for a higher specificity, could select which 
patients will not benefit from surgical intervention. The 
Glasgow Aneurysm Score was validated for the Portuguese 
population.

CV10-27107
HEMATHOLOGICAL 
PARAMETERS AS PROGNOSTIC 
PREDICTORS IN CAROTID 
ENDARTERECTOMY

António Pereira-Neves (Portugal)1,2; João Rocha-Neves 
(Portugal)1,2; Luís Gamas (Portugal)1,2; José Oliveira-Pinto 
(Portugal)1,2; Alfredo Cerqueira (Portugal)1; José Teixeira 
(Portugal)1

1 - Centro Hospitalar e Universitário São João; 
2 - Faculdade de Medicina da Universidade do Porto

Introduction: In the recent years, a growing interest in 
systemic inflammatory markers has emerged as they seem 
to play a pivotal role in the pathogenesis of atherosclerosis. 
Neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lym-
phocyte ratio (PLR) have been described has two of the main 
markers, having demonstrated prognostic ability in seve-
ral areas, such as tumours, systemic lupus erythematosus, 
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sepsis and cardiovascular disease. The aim of this study was 
to evaluate the predictive value of NLR and PLR in patients 
who underwent carotid endarterectomy.
Methods: From January of 2009 to January of 2019, a 
total of 184 patients submitted to carotid endarterectomy 
in a tertiary hospital, were prospectively selected and inclu-
ded. Clinical characteristics, pre-operative blood cell counts 
and postoperative outcomes were analysed. Univariate 
analysis was performed for preoperative comorbidities and 
postoperative complications and longitudinal analysis was 
performed for clinical outcomes still occurring after 2 mon-
ths after the procedure.
Results: Neither NLR or PLR showed ability to predict 
30-day newly neurologic event or postoperative compli-
cations. Nonetheless, both ratios presented a statistical 
significance relation with major adverse cardiovascular 
events (MACE) and long-term survival (NLR P=0.005, HR 
2.14, CI 95% 0.45-0.87 and P=0.004, HR 1.99, CI 95% 
0.43-0.85, respectively; PLR P=0.019, HR -0.013, CI 95% 
0.98-1 e P=0.019, HR -0.013, CI 95% 0.43-0.85, respec-
tively). Also, to notice that the haemoglobin-platelet ratio 
displayed a statistical significance with restenosis >50% at 
2-year follow-up (P=0.049).
Conclusion: In this study the NLR and PLR, two easily avai-
lable parameters inferable from blood cell count, demons-
trated predictive value for MACE and long-term survival 
after carotid endarterectomy. Additional studies are nee-
ded to fully understand this prognostic stratification and 
define therapeutic interventions.
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POST-IMPLANTATION 
SYNDROME AND 
ASYMPTOMATIC MYOCARDIAL 
INJURY AFTER EVAR
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1 - Hospital de S. João 

Introduction: Post-implantation syndrome (PIS) is the 
clinical and biochemical expression of an inflammatory 
response following endovascular aneurysm repair (EVAR), 
with a reported incidence ranging from 14-60%. Although 
generally benign, some studies report an association 
between PIS and post-operative major cardiovascular 
events (MACE). Nonetheless, the role of PIS in post-opera-
tive asymptomatic myocardial injury is unknown.
This work aims to evaluate the relation between post-
-implantation syndrome and MINS in a subset of EVAR 
patients, as well as assess the impact of PIS in all-cause 
mortality. 
Methods: All patients undergoing elective standard EVAR 
between January 2008 and June 2017, and with at least 
one measurement of contemporary (cTnI) or high sensiti-
vity troponin I (hSTnI) in the first 48h after surgery, were 
retrospectively analyzed. Post-implantation syndrome was 
defined as the presence of fever and leukocytosis in the 
postoperative period in the absence of infectious com-
plications. MINS was defined as the value exceeding the 
99th percentile of a normal reference population with a 
coefficient of variation n<10%, which was >0.032ng/ml 
for cTnI and 0.0114 (female) and 0,027ng/ ml (male) for 
hSTnI. Patients demographics, comorbidities, medication, 
access, anaesthesia and blood loss were also evaluated. 
Results: One hundred and thirty-one consecutive patients 
were included (96.9% male; mean age 75.40 years). Mean 
follow-up was 26.70 months. The mortality rate was 
32.1% (n=43), with two fatalities at 30 days. 
The prevalence of post-implantation syndrome was 37.4% 
(n=49). The prevalence of MINS was 16% (n=21), and it 
was completely asymptomatic in 85.7% of the cases. 
No association was found between PIS and patients’ gender, 
comorbidities or type of anesthesia. A trend suggesting an 
association between intraoperative blood transfusion and 
PIS was found (p=0.62), although this may be explained 
by transfusional reaction. The type of graft used significan-
tly affected the prevalence of PIS (p=0.004), with higher 
rates observed with the EndurantÒgraft (MedtronicÒ).
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Despite previous reports, PIS was significantly associated 
with a lower prevalence of MINS (p=0,004). Also, survival 
analysis revealed no differences between patients with or 
without PIS regarding 30-day mortality as well as long-
-term all-cause mortality. 
Conclusions: No association was found between PIS and 
long-term all-cause mortality in EVAR patients. Also, and 
despite the risk of cardiovascular events in post-implanta-
tion syndrome, the prevalence of MINS was lower in this 
group of patients. Further studies are required to clarify 
the cardiovascular implications of PIS. 
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CENTER
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Introduction: Nowadays, along with improved access to 
healthcare, an increasing number of patients is observed 
in the Emergency Department (ED), ranging from non-
-urgent to emergent. 
Objective: The objective of this paper is to investigate 
patients observed by Vascular Surgery in the ED of a Hos-
pital Center during 6 months.
Methods: Patient selection was preformed through the 
ED program ALERT®. Data about font of referral, triage 
assignment, diagnosis, specialties that observed the 
patient and final referral was collected. 
Results: A total of 805 patients was obtained. On ave-
rage, 4,4 patients were observed per day however.
The font of referral was primary healthcare in 45%, ano-
ther hospital in 34% and home or nursing home in 9% of 
the cases.
According to the Manchester Triage System 59% of the 
patients were assigned to yellow, 24% to orange and 14% 
to green category. Only 27% of orange and 31% of yellow 
categories were truly urgent - had promptly surgery or 
were hospitalized. Conversely, 64% and 35% of patients 
assigned to orange and yellow categories, respectively, 
were discharged without a further referral. 
Sixty-two percent of the patients are directly referred to 
Vascular Surgery and 38% from another in-hospital spe-
cialty. 
Globally, 27% were operated or hospitalized, 26% were 
already followed or referred to Vascular Surgery consul-
tation and 50% were discharged without a referral. From 

those transferred from another hospital 48% returned to 
the origin without a referral.
Regarding patient’s pathology: 44% had peripheral arte-
rial disease (PAD) or diabetic foot, 17% deep vein throm-
bosis (DVT) and 9% phlebitis. Embolic acute ischemia and 
dialysis access related issues both accounted for 5%. Two 
percent had aortic pathology and 1% peripheral aneu-
rysms.
Regarding PAD/diabetic foot, 37% of the patients admit-
ted to the ED were urgently operated or hospitalized and 
46% was already followed or referred to Vascular Surgery 
consultation.
Concerning patients with suspicion of DVT, less than 20% 
of patients were referred from another hospital with 
D-Dimer level measurement. From those with confirmed 
DVT, only 6% of the patients were hospitalized or submit-
ted to thrombolysis.
Conclusions: There is an over referral of patients to the 
ED and the Manchester Triage System didn’t accurately 
reflect the urgency status of the patient. PAD and diabetic 
foot patients account for most of the patients observed in 
the ED. Finally, we may conclude that almost half of the 
inter-hospital transfers might be preventable.
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Introduction: Aortic arch aneurysms represent life-threa-
tening conditions. Open repair has been the mainstay of 
treatment over the last decades but the advent of com-
plex endovascular solutions have broadened indications 
for higher risk patients.
The aim of this study is to report hybrid solutions as fea-
sible alternatives in high risk patients unsuitable for total 
endo repair
Methods: The authors present three cases of thoracic 
aortic ach repair (two arch aneurysms and one pseudoa-
neurysm), with three different hostile anatomies, success-
fully treated with hybrid approaches.
Results
Case 1: Male, 69 years old, history of type 2 Diabetes 
and dyslipidaemia. Referenced to the cardiothoracic sur-
gery due to aortic arch aneurysm (60 mm of maximum 
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diameter) and diffuse aortic calcification (porcelain aorta) 
– Figure 1A.
Repair was performed in two steps. Step 1: ascending 
aorta endarterectomy and replacement with a prosthetic 
conduit, in order to create landing zone 0. Posteriorly a 
full debranching from the implanted conduit was perfor-
med to LSA; BCT; LCCA and LSA. Step 2: landing zone 0 
TEVAR - Figure 1B. Patient deceased 3 months after sur-
gery due to cerebral event.
Case 2:  Male, pseudoaneurysm of distal anastomosis 
after Bentall surgery. Due to anterior projection of the 
pseudoaneurysm, bleeding risk was unacceptable for 
open repair. Patient underwent full supra-aortic debran-
ching and subsequently TEVAR in landing zone 1 with 
parallel graft to the braquicefalic trunk.
Case 3: Male, 68 years old with history of myocardial 
infarction and COPD. Diagnosed with 70 mm arch aneu-
rysm with an ascending aorta of 48mm. Patient refused 
E-vita open and branched/fenestrated grafts. Hybrid pro-
cedure was choosed: step 1 – ascending aorta wrapping 
and open debranching of BC trunk and LCA (Fig 2A); step 
2 – TEVAR landing zone 0 with periscope for LSA (Fig 2B).
Post-operative period uneventful no complications repor-
ted up to 8 months of follow-up.
Discussion: Aortic arch aneurysms represent life-threate-
ning scenarios with multiple and complex solutions. While 
open repair has been traditionally more adopted, clini-
cal risk may constitute an obstacle. On the other hand, 
endo solutions have emerged as interesting approaches 

but anatomic suitability limit patients’ selection for these 
techniques. Hybrid repair represent safe and feasible 
alternative for selected cases.  

CV14-27104
MIOCARDIAL INJURY AFTER 
NON CARDIAC SURGERY 
AFTER SUPRAARTICULAR 
FEMOROPOPLITEAL BYPASS

Filipa Jácome (Portugal)1; Marina Dias-Neto (Portugal)1; João 
Rocha-Neves (Portugal)1

1 - Hospital Universitário de São João 

Introduction: Short and long term risk of myocardial 
infarction (MI) and stroke have been strongly associated 
with the presence of MINS, with an associated mortality 
rate superior to 10% in the first year.
Aim: This study aimed to evaluate the incidence of MINS 
after supraarticular femoropopliteal bypass and validate 
its prognostic value as a predictor of major adverse limb 
events and mortality.
Methods: A retrospective cohort of consecutive patients 
submitted to supraarticular femoropopliteal bypass 
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(SAFPB) in a tertiary referral center between May 2015 and 
December 2016 was assembled. The established primary 
endpoints were major adverse limb events (MALE); and 
mortality, in the MINS population. The median follow-up 
was 28 months.
Results: 30 patients were submitted to SAFPB and had 
postoperative troponin measurements. MINS demonstra-
ted a higher prevalence regarding congestive heart failure 
(4(80%) vs 4 (16%) P=0.011). No additional significant 
differences were found between groups. Mortality was 
higher among patients with MINS (p=0.006). The causes 
of death are displayed in table 2 for the two groups.
Discussion: CHF was suggested as a predictor of MINS. 
The sample is reduced, which limits the results and its 
external validity.
Conclusions: Although being an ongoing and still 
enrolling study, MINS demonstrated some predictive 
capacity regarding death. No prognostic value regarding 
MALE was found. Further studies concerning prophylaxis 
and management of MINS should be carried on focusing 
on its cardiovascular prognostic value.

CV15-27076
PSOAS MUSCLE: AN UNUSUAL 
SUSPECT OF UNILATERAL LEG 
EDEMA

Joana Pimenta (Portugal)1,2; José Videodo (Portugal)2; André 
Vinha (Portugal)2,3; Miguel Maia (Portugal)2; João Vasconcelos 
(Portugal)2; José Almeida Pinto (Portugal)2

1 - Unidade Local de Saúde do Baixo Alentejo; 
2 - Centro Hospitalar do Tâmega e Sousa; 
3 - Centro Hospitalar Universitário da Cova da Beira 

Objectives: Lower limb edema may have various causes. 
We present two clinical cases of patients with unilateral 
lower limb edema originating from psoas muscle patho-
logy.
Material and Methods: Retrospective review of patient 
clinical data. 
Results: The first case is of a 68-year-old woman com-
plaining of pain and edema of the left leg for two weeks; 
she presented with godet-positive left leg edema and 
tenderness. The patient was admitted due to elevated 
inflammatory parameters and unexplained fever. Imaging 
investigation revealed a left psoas sarcoma with osseous 
metastasis and iliac compression, resulting in ilio-femoral 
DVT. Due to progressive clinical degradation, only pallia-
tive care was implemented, and the patient died during 
the hospital stay. 
The second case is a 68-year-old man with a previous 
medical history of congestive heart failure NYHA III, chro-
nic renal disease 3a, arterial hypertension and dyslipidae-
mia, and documented left iliopsoas bursitis. He presented 

with worsening bilateral lower limb edema for the last 
month, with perineal extension. After renal and cardiac 
function stabilization, the lower limb edema became uni-
lateral to the left limb. Doppler-ultrasound ruled out DVT, 
and the CT scan identified a worsening iliopsoas bursitis. 
Percutaneous drainage was undertaken with good clini-
cal response, and the patient was discharged. Within a 
month, the patient was admitted for recurrence, having 
undergone a new percutaneous drainage with sclerothe-
rapy through the drain (40 mg metilprednisolone + 2cc 
de lidocaine 2% + 1cc contrast), showing no communica-
tion with the hip joint. The patient improved and was dis-
charged with compression stockings and DVT prophylaxis. 
Since then, no other recurrences were documented.  
Conclusion: Iliopectineal bursitis is a rare pathological 
condition; communication with the hip joint is present in 
about 14% of the population. According to the literature, 
about 44% of patients present with unilateral leg swe-
lling, other complaints being groin pain and/or mass or 
paresthesia due to neurological involvement. 
Regarding the psoas sarcoma, there have not been pre-
vious reports in the English-language literature to our 
knowledge; there are, however, reports of lymphomas 
presenting as unilateral leg edema. 
Both these cases emphasize the importance of including 
intra-abdominal or articular causes in the differential 
diagnosis of unilateral lower limb swelling.

CV16-27090
A COMPLICATED ACUTE TYPE B 
DISSECTION – CLINICAL CASE

Rita Bento (Portugal)1; Gonçalo Rodrigues (Portugal)1; Nelson 
Camacho (Portugal)1; Joana Catarino (Portugal)1; Ricardo Correia 
(Portugal)1; Isabel Vieira (Portugal)2; Rita Garcia (Portugal)1; Fábio 
Pais (Portugal)1; Maria Emília Ferreira (Portugal)1

1 - Hospital de Santa Marta; 
2 - Hospital do Divino Espírito Santo 

Introduction: Stanford type B aortic dissections (TBADs) 
involve the descending aorta and can present with com-
plications, including malperfusion syndrome or aortic rup-
ture, which are associated with significant morbidity and 
mortality if left untreated.
Objective: To describe a clinical case of a complicated 
TBAD.
Methods: Based in clinic report.
Results – case report: A male, 47-year-old patient, with no 
medical background, no previous medication and smoking 
habits, presented  at the ER with generalised malaise, chest 
pain, palpitation, pain and decreased strength in the right 
lower limb, with 3h of evolution. The patient presented an 
episode of vomit and hematochezia. Physical examination 
on admission, revealed poor general state, pale, dyspneic, 
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BP of 200 × 120 mmHg, HR of 90 bpm and right lower 
limb hipoperfusion. Critical care was initiated, controlling 
BP with labetalol and monitoring the patient in an ER.
Laboratory results showed acute renal failure (urea 35 mg/
dL, serum creatinine 1.5 mg/dL), worsening hepatic func-
tion (AST 672 U/L; ALT 817 U/L), CK of 7867 U/L, myoglobin 
of 1922,5 ng/mL and lactate 7.0 mmol/L. CT-angiography 
showed an TBAD, starting on LSA extending as far as CT, 
SMA, renal arteries (occlusion of left renal artery) and the 
common iliacs arteries (occlusion of the left iliac artery).
Emergent TEVAR was indicated, and a covered stent 
(ZENITH TX2 Dissection 36x79mm) to exclude the pro-
ximal tear was deployed in Zone 2. Once the collapsed 
true lumen was confirmed, additional bare stents were 
deployed, extending to the aortic bifurcation. A covered 
kissing stent was deployed in the common iliac bifurcation 
(ADVANTA 10x38mm left CIA + ADVANTA 9x59mm right 
CIA). A ballon expandable bare stent FLEXIVE 5x40mm was 
deployed in LRA.
The control angiography showed that the proximal flap 
had been sealed, the true lumen was significantly expan-
ded from the distal arch to the abdominal aorta and the  
visceral arteries and obstructed iliac artery flow was resol-
ved completely. All preoperative symptoms were improved 
immediately after the operation, a total recovery of renal, 
hepatic and gastrointestinal function was observed.
Discussion: Complicated TBADs are associated with sig-
nificant morbidity and mortality if left untreated. Clinical 
diagnosis is straightforward, typically confirmed using 
CT angiography. Treatment begins with immediate anti-
-impulse medical therapy. Acute TBAD with complications 
should be repaired with emergent thoracic endovascular 
aortic repair (TEVAR).
Conclusion: The Full Petticoat technique has demonstra-
ted acceptable short-term results for dynamic obstruction 
due to complicated TBADs.

CV17-27102
DIAGNOSING GIANT CELL 
ARTERITIS: ABDOMINAL 
AORTA FIRST

Joana Pimenta (Portugal)1,2; José Vidoedo (Portugal)2; André 
Vinha (Portugal)2; Miguel Maia (Portugal)2; João Vasconcelos 
(Portugal)2; José Almeida Pinto (Portugal)2

1 - Unidade Local de Saúde do Baixo Alentejo; 
2 - Centro Hospitalar do Tâmega e Sousa 

Objectives: The authors intend to remind the possibility of 
large vessel involvement in giant cell arteritis, namely of the 
abdominal aorta.  
Material and Methods: Review of patient clinical data. 
Results: A 70-year-old woman presented with a 

month-long history of excessive nocturnal sweating, ano-
rexia and weight loss, and paroxysmal fever during the pre-
vious week. She had an elevated white blood cell (WBC) 
count of 25.67x109/L, with 87% neutrophils and C-reac-
tive protein (CRP) of 160.5 mg/L. On abdominal CT scan 
an 8mm circumferential wall thickening of the distal infra-
-renal aorta was identified. Fever persisted, and new onset 
holocranial headache and jaw claudication was noted. 
Temporal artery was tender on palpation. Inflammatory 
parameters remained elevated with erythrocyte sedimenta-
tion rate (ESR) of 114. An infectious or auto-immune cause 
was excluded. 
Temporal artery biopsy revealed degenerative endarteritis 
with intimal thickening, luminal stenosis and histiocytic 
infiltrate. 
The patient was started on high-dose steroid therapy 
showing improvement within two days. At 3-month follow-
-up she was asymptomatic and repeat abdominal CT scan 
showed the same 7mm wall thickening of the infra-renal 
aorta. At 1 year follow-up she remained asymptomatic, and 
steroid therapy has been continued long-term.
Conclusion: Aortitis in GCA is the most worrisome large 
vessel implication but it is also a rare location; the ascending 
aorta is more frequently affected. Our patient presented with 
weight loss and fever with elevated inflammatory parameters 
associated with more typical temporal arteritis symptoms. 
Inflammatory parameters are usually but not mandatorily 
increased. The temporal artery biopsy is  less than ideal due 
to the segmental nature of the disease and the fact that 
some large vessel disease patients might not have temporal 
arteritis.  
Treatment is centered on corticosteroids, enabling good 
symptom control as evidenced by our case. In patients with 
refractory symptoms, other immunosuppressants might be 
considered. Surgery is reserved for patients requiring aortic 
valve function restoration, symptomatic or enlarging aneu-
rysms, or to restore aortic branches patency. 

CV18-26053
JUXTARENAL AORTIC 
OCCLUSION – A THREAT TO 
THE KIDNEYS?

Pedro Alves Martins (Portugal)1; Madalena Romero (Portugal)1; 
Sergio Eufrasio (Portugal)1

1 - Hospital Distrital Santarém 

Introduction: Juxtarenal aortic thrombosis is an uncom-
mon and advanced form of aortoiliac disease, whose 
surgical treatment is demanding. Its proximal aortic 
extension is feared due to renal/visceral complications and 
associated mortality.
Objectives: The authors report the case of a patient with 
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juxtarenal aortic thrombosis whose proximal extension 
caused right renal atrophy and renovascular hypertension 
due to critical renal artery stenosis of the single functio-
ning kidney, who underwent successful revascularization 
by conventional surgery.
Materials and Methods: A 65-year-old female smoker 
with a history of aorto-bifemoral bypass 15 years earlier 
due to aortoiliac disease was referred to the Vascular Con-
sultation for incapacitating lower limbs claudication las-
ting for one year. The patient had no femoral pulses and 
the angioTC study showed occlusion of the aortic bypass 
in the context of juxtarenal aortic thrombosis and revascu-
larization was suggested. The patient did not accept the 
surgical proposal and was lost in the follow-up.
She was referred again after one year for worsening of the 
claudication and difficult to control hypertension. AngioTC 
study showed proximal extension of aortic thrombosis with 
right renal artery occlusion and marked ipsilateral kidney 
atrophy, as well as critical left renal artery stenosis.
She underwent a median xipho-pubic laparotomy, transpe-
ritoneal isolation of the para-renal area, and referral of both 
renal arteries. Under suprarenal clamping (22 minutes), 
para-renal aortic thrombectomy and aorto-bifemoral inter-
position was performed with bifurcated prosthesis (Dacron 
16x8mm) with preservation of the left renal vein. In the pos-
toperative period there was a transient acute renal failure, 
and the patient was discharged on the 12th day.
Results: After 6 months, the patient is asymptomatic, 
with broad pedis pulses, controlled blood pressure and 

normalized renal function. The angioTC study shows aor-
tic and left renal revascularization in good condition.
Conclusion: The case report presented shows that jux-
tarenal aortic thrombosis can be a dynamic entity whose 
proximal extension is ominous by renal/visceral impair-
ment. Its conventional surgical treatment is demanding 
but with favorable results as shown.

CV19-26062
RUPTURED MYCOTIC 
POPLITEAL ARTERY ANEURYSM 
- A CASE REPORT AND 
LITERATURE REVIEW

Joana Catarino (Portugal)1; Gonçalo Alves (Portugal)1; Carlos 
Amaral (Portugal)1; Nelson Camacho (Portugal)1; Ricardo Correia 
(Portugal)1; Rita Bento (Portugal)1; Fábio Pais (Portugal)1; Isabel 
Vieira (Portugal)1; Rita Garcia (Portugal)1; Maria Emília Ferreira 
(Portugal)1

1 - Hospital Santa Marta

Introduction: Mycotic popliteal artery aneurysms 
(MPAA) are an extremely rare condition. The estimated 
male-to-female ratio is 11:3 and customarily presents as 
a painful, tender, pulsatile leg swelling in pyrexic patients. 
Less than 50 cases are described in literature, and rup-
ture as a complication of these aneurysms was reported in 
less than 5 of these cases. Positive cultures only appear in 
approximately 50% of patients. The gold standard mana-
gement is surgical intervention. A prolonged antibiotic 
therapy is mandatory.
Methods: This is a case-report of a patient who was 
referred to our  emergency department with a history of 
inflammatory signs in the right popliteal fossa associated 
with a pulsatile mass and fever. A literature review was also 
done. Results: The patient was a 78 years-old male, with 
a past medical history of chronic renal disease, benign 
prostatic hyperplasia and a endocarditis secondary to S. 
Aureus   (10 mouths before). The patient referred inflam-
matory signs in right popliteal fossa and fever for the past 
week, with acute onset of pain hours before admission.  
The physical examination showed signs of local inflam-
mation in the popliteal region, and filiform distal pulses 
were present. The laboratory findings showed a signifi-
cantly raised white blood cell count of 20,32x10^9, with 
90% neutrophilia and PCR 295,9mg/dl. A duplex scan 
showed a popliteal aneurysm of 5cm transverse diameter, 
without deep vein thrombosis. Angio CT scan showed a 
unilateral popliteal aneurysm with evidence for contai-
ned rupture and 3 vessel runoff.  We assume a rupture 
MPAA and initiate broad spectrum antibiotics. Surgery 
was performed through a standard medial approach and 
a popliteal-popliteal bypass with reversed GSV was done 
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after aneurysm exclusion. The aneurysm was opened 
through a posterior approach and organized thrombus 
with evidence of purulence was encountered and sent 
to microbiology lab. The postoperative course was une-
ventful apart from mild oedema of the limb, with com-
plete normalization of laboratory findings. The cultures 
were positive for methicillin sensitive S. Aureus  and the 
patient went on flucloxacillin (endovenous) for 14 days. 
The patient was discharged from the hospital with anti-
coagulant regimen and antibiotic treatment (flucloxacillin 
oral) for 6 weeks. At 6 mouth follow-up the patient was 
assymptomatic, and the control duplex scanning reported 
no associated complications.
Conclusion: The rupture of MPAA is an extremely rare 
condition. A high index of suspicion is therefore necessary. 
The gold standard management is surgical intervention 
with excision, and reconstruction using an autologous 
vein graft. A prolonged antibiotic therapy is mandatory.

CV20-27066
POPLITEAL ARTERY 
ENTRAPMENT SYNDROME 
TYPE III - TWO CASE REPORTS 
OF LIMB-THREATENING 
ISCHEMIA

Fábio Pais (Portugal)1; Anita Quintas (Portugal)1; Carlos Amaral 
(Portugal)1; Rita Ferreira (Portugal)1; Nélson Camacho (Portugal)1; 
Joana Catarino (Portugal)1; Isabel Vieira (Portugal)1; Ricardo 
Correia (Portugal)1; Rita Bento (Portugal)1; Rita Garcia (Portugal)1; 
Maria Emília Ferreira (Portugal)1

1 - Hospital de Santa Marta, Centro Hospitalar Universitário de 
Lisboa Central

Introduction: Popliteal artery entrapment syndrome 
(PAES) is an uncommon vascular condition, that predo-
minantly affects active young males. The patients usually 
complain of intermittent pain in the feet and calf after the 
exercise and that vanishes at rest. Acute limb ischemia is a 
rare presentation. If left untreated the PAES can lead to the 
popliteal artery stenosis or thrombosis and distal arterial 
thromboembolism. The gold standard management is sur-
gical intervention. We report two cases of type III popliteal 
entrapment syndromes that presented with limb-threate-
ning ischemia: the first one was referred to the emergency 
department with an acute lower limb ischemia and the 
second one was referred to a appointment with foot rest 
pain and paresthesia.
Methods: It is presented the diagnostic approach and 
treatment management of two cases of limb-threatening 
ischemia, secondary to a type III popliteal entrapment syn-
drome.
Results: The first patient was a 26 years-old male athlete, 
referred with acute onset of foot rest pain and paresthesia. 
The physical examination showed pallor of the foot with 
sensory (but not motor) impairment and absence of popli-
teal and distal pulses. A duplex scan showed a segmen-
tal occlusion of the popliteal artery. It was performed an 
MRA that reveal an entrapment of the popliteal artery by 
an accessory abnormal muscle slip from the medial head of 
gastrocnemius muscle. Surgery was performed through a 
posterior approach with myotomy of the accessory abnor-
mal muscle and a popliteal-popliteal interposition with 
contralateral inverted great saphenous vein. The postope-
rative course was uneventful and at 4 month follow-up the 
patient was assymptomatic.
The second patient was a 32 years-old woman, with no 
relevant past medical history, that is referred to a vascular 
appointment with paresthesia and foot rest pain in the past 
month. Angio CT scan and MRI showed a type III popliteal 
entrapment with a sub-occlusive thrombosis of the popliteal 
artery. Surgery was performed in similar conditions including 
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a popliteal-popliteal interposition with small saphenous vein, 
with recovery of pedal pulse. In the postoperative course the 
rest pain resolved but the patient kept mild parestesias, that 
are still present at 6 months of follow-up.
Conclusion: PAES is a rare vascular disease that can 
present with limb-threatening ischemia. A high index of 
suspicion is therefore necessary. Delay in diagnosis and 
management can lead to irreversible effects of lower limb 
ischemia and impairment in a young active population. The 
gold standard management is surgical intervention with 
good outcome

Saturday, November 23th, 4:00 p.m.

SHORT COMMUNICATIONS

CV21-27067
PANCREATO-DUODENAL 
ANEURYSM RUPTURE – A CASE 
REPORT

Ricardo Correia (Portugal)1; Ana Garcia (Portugal)1; Nelson 
Camacho (Portugal)1; Joana Catarino (Portugal)1; Rita Bento 
(Portugal)1; Fábio Pais (Portugal)1; Isabel Vieira (Portugal)1; Rita 
Garcia (Portugal)1; Maria Emília Ferreira (Portugal)1

1 - Hospital de Santa Marta, CHULC 

Introduction: Visceral artery aneurysms are rare and usually 
do not cause symptoms. Often they are diagnosed when 
ruptured, condition associated with a high mortality rate.
Objective and Methods: This is a case report of a patient 
with a ruptured visceral aneurysm, that intends to charac-
terize a possible approach to its surgical treatment.
Results: Female patient, 85 years, obese, with hyperten-
sion, dyslipidemia, hypothyroidism, and anticoagulated 
due to atrial fibrillation.
She presented to the ER with sudden onset of upper abdo-
minal pain, lipothymia and acute anemia. She underwent 
angio-CT scan (Fig.1), that showed a saccular aneurysm 
involving a collateral of the SMA (superior mesenteric 
artery), probably the inferior pancreato-duodenal artery. 
This aneurysm had ruptured and was associated with con-
tained retroperitoneal hematoma.
Patient underwent urgent endovascular procedure via left 
umeral artery. The SMA selective angiography confirmed 
presence of saccular aneurysm involving a SMA collateral 
(Fig.2), that was embolized using microcoils (Cook®). Final 
angiography showed absence of aneurysm filling with con-
trast, but procedure was complicated by SMA dissection, 
solved with balloon angioplasty.

Angio-CT scan at 3 months showed coils in place and 
absence of contrast enhancement on a periduodenal orga-
nized hematoma, decreasing in diameter.
Conclusion: Most often, treatment of ruptured visceral 
aneurysms uses conventional xifopubic laparotomy, asso-
ciated with high morbimortality.
However, its difficult conventional exposure challenges this 
treatment modality, which underlines the role of visceral 
aneurysm endovascular treatment.
In endovascular treatment of this patology, options include 
aneurysm exclusion using feeding artery bare metal sten-
ting associated with aneurysm coiling, feeding artery stent 
graft deployment, simple aneurysm coiling. This decision 
involves availability, costs and anatomy restraints.
A simple and effective approach like the one used in this 
case involves feeding artery embolization using coils. Vis-
ceral arteries collateral navigation, evaluation of visceral 
collaterality and precise identification of feeding vessel are 
challenges in endovascular treatment of visceral aneurysms 
that authors took in account in treating this patient.
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CV22-26034
RADIOLOGICAL SIGNS OF 
IMPENDING ABDOMINAL 
AORTIC ANEURYSM RUPTURE 
- PREDICTING ABDOMINAL 
AORTIC ANEURYSM FAST-
TRACK"REPAIR

João Peixoto (Portugal)1; João Ribeiro (Portugal)1; Ana Semião 
(Portugal)1; Evelise Pinto (Portugal)1; Nuno Coelho (Portugal)1; 
Rita Augusto (Portugal)1; Andreia Coelho (Portugal)1; Alexandra 
Canedo (Portugal)1

1 - CHVNG/E

Objective: The identification of radiological signs that pre-
cede the rupture of an abdominal aortic aneurysm (AAA).
The rupture of an AAA is a complication associated with 
a high mortality rate. Although clinical evaluation remains 
fundamental, it has limitations in the identification of rup-
ture. This complication is characterized by the presence of 
an acute hemorrhage, through the aneurysm, in the retro-
peritoneal and/or intraperitoneal space. The rupture pro-
cess is, however, complex and progressive, being identified 
– in an initial phase- signs compatible with the instability 
of the AAA wall.
To accomplish the proposed goals, an overview synthetizing 
the findings of the literature retrieved from digital (pubmed) 
and hospital databases, was done. Experts in radiology and 
in vascular surgery were also consulted.

The patient is an 83 year old female, autonomous, that 
resorts to the Emergency Room describing a 15 day evol-
ving abdominal pain. An Angio computerised tomography 
(angioCT) was preformed that showed a large AAA, showing 
no signs of overt rupture, nevertheless showing some featu-
res of wall instability. The patient was submitted do an endo-
vascular repair of the aneurism (EVAR) with bifurcated stent 
graft. There were no complications during hospital admis-
sion and the patient was discharged 3 days later. One month 
after discharge, patient was asymptomatic.
CT is the most reliable method for the characterization of 
an AAA. Aside clinical risk factors for rupture, there are 
some radiological signs that suggest wall instability and 
impending rupture: size of the aneurysm, rapid expansion 
rate, low thrombus-to-lumen ratio, the hyperattenuating 
crescent sign, outward displacement of calcified intimal 
plaque, the drapped aorta sign, and the periaortic stran-
ding sign.
The identification of these signs can help stratify the seve-
rity of the disease since they appear in relatively specific 
phases of the rupture process: the decrease in the throm-
bus-to-lumen ratio and the hyperattenuating crescent sign 
are early signs of rupture, as opposed to the drapped aorta 
and the periaortic stranding signs that usually mean severe 
instability and, in some cases, may already be suggestive of 
overt rupture.
The identification of AAA’s wall instability signs, will 
be paramount for the identification of patients that will 
require urgent repair, being, however, achieved a long 
enough time interval so that the accurate characterization 
of the AAA, preparation of the surgical and anesthetic 
teams, as well as the stabilization of the patients medical 
conditions can be done.
More studies are necessary to validate these signs
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CV23-27065
TYPE II ENDOLEAKS AFTER 
EVAR: CONSERVATIVE 
APPROACH OR 
REINTERVENTION?

Ana Carolina Semião (Portugal)1; Clara Nogueira (Portugal)1; 
Ricardo Gouveia (Portugal)1; Andreia Coelho (Portugal)1; Rita 
Augusto (Portugal)1; Nuno Coelho (Portugal)1; Evelise Pinto 
(Portugal)1; João Ribeiro (Portugal)1; João Peixoto (Portugal)1; 
Alexandra Canedo (Portugal)1

1 - Centro Hospitalar Vila Nova de Gaia/Espinho

Introduction: EVAR is currently the preferential treatment 
for abdominal aortic aneurysms (AAA), given its decrea-
sed rate of periprocedural mortality, complications and 
length of hospital stay. However, some studies revealed 
that EVAR is associated to a higher incidence of delayed 
complications, such as endoleaks. The occurrence of endo-
leaks following EVAR has posed some challenges. There is a 
general consensus on the relevance of type I and III endo-
leaks, which are life threatening conditions that require a 
secondary intervention. Type II endoleaks are the most fre-
quent type of endoleaks (8-40%) and its treatment remains 
controversial. 
Methods: Patients with type II endoleak and sac growth 
>10mm during follow-up were elective for treatment.
Results: Three patients were submitted to invasive treat-
ment. Interventions were as follow: transarterial coils 
embolization; transarterial thrombin and onyx emboliza-
tion; and translombar sac embolization with thrombin. 
Technical success was defined as no evidence of flow on 
the aneurysmal sac at the end of the procedure and was 
obtained in every patient.
Conclusions: There is lack of evidence supporting the 
efficacy of a secondary intervention for type II endoleaks 
following EVAR. These endoleaks have a relatively benign 
natural history, with 50% spontaneously sealing. According 
to current AAA guidelines, the decision to treat is based 
on the size and expansion (>5 mm) of the aneurysm, the 
type and size of patent inflow and outflow vessels and the 
presence of symptoms. Whenever we need to plan the 
treatment of a type II endoleak, it is essential to closely 
evaluate the images and perform a correct interpretation 
of the source of the endoleak. Some ingenious techniques 
may be needed to completely eliminate the aneurysmal sac 
feeding.

CV24-26043
HORNER SYNDROME - 
INAUGURAL PRESENTATION 
OF INTERNAL CAROTID 
ARTERY ANEURYSM

Pedro Alves Martins (Portugal)1; Madalena Romero (Portugal)1

1 - Hospital Distrital de Santarém

Introduction: Internal carotid artery aneurysm is an unu-
sual entity, in particular associated with Horner Syndrome. 
Surgical treatment aims to prevent its most important com-
plication, stroke.
Objectives: The authors report the unusual case of an inter-
nal carotid artery aneurysm with an inaugural presentation 
of Horner Syndrome, which was successfully treated by sur-
gical intervention.
Materials and Methods: A 53-year-old woman, hyperten-
sive, referred to Vascular Consultation for eyelid ptosis and 
right eye miosis in the context of right cervical pulsatile mass 
near the mandible angle. Doppler ultrasound showed a 
large distal right internal carotid artery aneurysm. The study 
was complemented by cervical angioTC which confirmed the 
previous findings and allowed surgical planning.
Under general anesthesia, the patient underwent a surgical 
intervention that was initiated by a conventional approach 
to the carotid bifurcation. The aneurysmal mass was found 
to be in the supradigastric area, accessed after section of the 
digastric muscle and identification of the hypoglossal and 
vagus nerve. Aneurysmal resection and end-to-end anasto-
mosis (clamp time 10 minutes) were performed.
Postoperatively, there were no relevant complications, except 
minor deviation of the lip commissure and tongue, proba-
bly related to hypoglossal nerve stretching injury (referred to 
physiotherapy). The patient was discharged on the 5th day.
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Results: At 3 months of follow-up, the patient had clinical 
remission of the right Horner Syndrome, as well as a clear 
improvement of the referred hypoglossal deficit, and per-
formed angioTC demonstrating vascular reconstruction in 
good condition.
Conclusion: Conventional surgery remains the gold stan-
dard, despite the expansion of endovascular treatment, 
particularly in the most distal segments of the artery. Con-
ventional reconstructive surgery requires experience and 
technical rigor, yielding favorable and lasting results.

CV25-27110
SPORTS INJURY MISLEADING 
EDEMA OF THE LOWER LIMB

João Carvas (Portugal)1; José Vidoedo (Portugal)2; Miguel Maia 
(Portugal)2; João Vasconcelos (Portugal)2; João Almeida Pinto 
(Portugal)2

1 - General Surgery Department, Unidade Local de Saúde do 
Nordeste (ULSNE), Bragança; 

2 - Vascular Surgery Department, Centro Hospitalar Tâmega e 
Sousa (CHTS), Penafiel

Male, 25yo, healthy, with a history of leg trauma during 
leisure sports. Left lower limb became increasingly edema-
tous to the upper thigh and painful while walking. A first 
ultrasound referred to an injury of the adductor magnus 
proximal insertion. After a visit to the Vascular Surgery cli-
nic a vascular ultrasound (VU) and then a CT scan both 
pointed to a DVT of the common femoral/external iliac 
vein. He was started on apixaban for 3 months. A control 
ultrasound pointed to an extrinsic mass located near the 
origin of the external iliac vein suspected of causing venous 
compression. A venous MRI again reported a DVT on the 
above mentioned location. However, after careful review 
of the images it was ascertained that it would probably 
correspond to reactive lymph nodes (8 and 13mm), that 
exerted compression at that level. Due to maintenance of 
complains the patient was proposed for exploratory sur-
gery. A white mass with 2.8cm was adjacent to the postero-
-medial aspect of the common femoral vein/the transition 
to the external iliac vein. The vessels were accessed via a 
retroperitoneal and inguinal approach and the mass could 
be dissected off the vessel with difficulty. IT was strongly 
adherent and located beneath the inguinal ligament. Resi-
dues of the mass remained on the vessel wall. An early 
pathology test of the removed mass disclosed no more 
than lymph node-like tissue and a decision to keep the vein 
was made. On the first postoperative day a retroperitoneal 
hematoma was detected and he was submitted to a new 
surgical exploration. No active bleeding was found and 
LMWH was stopped. Before discharge a VU disclosed an 
ipsilateral segmental femoral vein occlusive thrombosis and 
anticoagulation resumed.

Final pathology revealed fusiform/epithelioid cells, with 
eosinophilic cytoplasm, prominent nucleolus and assembly 
of luminal structures.  Mitotic index <1mitosis/HPF with 
areas of necrosis. The lesion infiltrated a lymphatic nodule 
and surgical margins were positive for tumour. Immuno-
histochemistry staining was positive for CD31 and CD34 
and negative for other cell types. Epithelioid hemangioen-
dothelioma diagnosis was made. The patient was referred 
to a National Soft Tissue Sarcoma Unit.
Vascular epithelioid hemangioendotheliomas are excee-
dingly rare tumours that originate from endothelial cells, 
with only few cases published in the literature (incidence 
1/1’000’000). Their biological behaviour varies from quies-
cence to metastatic disease and curative treatment implies 
complete excision in order to obtain adequate surgical 
margins and often reconstruction of the affected blood 
vessel.

CV26-27111
SYMPTOMATIC ULNAR ARTERY 
ADVENTITIAL CYST - REPORT 
OF A CASE

João Carvas (Portugal)1; José Vidoedo (Portugal)2; Miguel Maia 
(Portugal)2; João Vasconcelos (Portugal)2; João Almeida Pinto 
(Portugal)2

1 - General Surgery Department, Unidade Local de Saúde do 
Nordeste EPE (ULSNE),Bragança; 

2 - Vascular Surgery Department, Centro Hospitalar Tâmega e 
Sousa EPE (CHTS), Penafiel

We present a case of a 52 years old woman, manual worker 
in a clothing factory, without previous health conditions and 
with no current medication. She was referred to an orthope-
dic consult by her familly physician because of one month of 
increasing pain in her right wrist and gradual weakness that 
incapacitated her for professional activities. She reported 
decreased grip strength but no numbness. An ultrasound 
showed a lobulated cyst inside the ulnar tunnel adjacent to 
the ulnar nerve, without inflammatory signs. On physical 
exam she had a positive right Froment sign (test for palsy 
of ulnar nerve), with difficulty to oppose the thumb, and a 
positive Tinel’s sign in the Guyon canal. Negative Durkan and 
Tinel tests in the elbow. No muscle atrophy was observed 
but there was slight edema of the hand. Electromyography 
of the wrist showed no changes in the nerve conductions. 
An MRI confirmed the presence of a multiloculated cyst with 
29x4x8mm adjacent to the ulnar nerve suggestive of a syno-
vial cyst. The patient was proposed for cyst resection and 
Guyon canal decompression. 
Intra-operatively, after an incision over Guyon’s canal, the 
ulnar nerve, ulnar artery and what seemed a fusiform aneu-
rysm of the ulnar artery were identified. Vascular surgery was 
called the operating room to help with a possible vascular 
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reconstruction. Dissection of the dilated artery segment lead 
to a leak of mucinous material from the adventitial layer 
of the vessel, compatible with an adventitial cyst. The cyst 
was carefully dissected off the artery without compromising 
blood flow. Pathology confirmed cystic adventitial disease. 
In the follow up consult (1month), the patient’s symptoms 
markedly improved while still maintaining some paresthesias 
on the proximal third of the hypothenar eminence. 
Cystic adventitial disease (CAD) is a condition where muci-
nous cysts develop within the adventitia of blood vessels. 
The most affected artery is the popliteal (more than 80%) 
and CAD of upper limb accounts for 3,2% of published 
clinical cases, and to our knowledge only one article reports 
disease in the ulnar artery. 

CV27-27092
FLOATING THROMBUS IN 
THE DESCENDING THORACIC 
AORTA: A CASE REPORT

Mariana Adams (Portugal)1; Pedro Barroso (Portugal)1; Maria 
José Ferreira (Portugal)1

1 - Hospital Garcia de Orta - Serviço de Angiologia e Cirurgia 
Vascular

A 55 year-old man, with no antecedent medical history of 
relevance, presented to the emergency room with acute 
pain of the lower right limb consistent with acute limb 
ischemia. He was submitted to femoral embolectomy and 
fasciotomy of the posterior leg compartment. After stabi-
lization of the acute clinical picture, he performed a tran-
sesophagic echocardiogram to exclude the presence of 
thrombi that could be embolizing systemically. It revealed 
a large, hypermobile mass within the descending thoracic 
aorta. No cardiac pathologies were observed. Posteriorly, 
an angio-CT further characterized the mass as a non-occlu-
sive atheromatous plaque, partially calcified, extending 
from the distal end of the aortic arch to the middle third of 
the descending thoracic aorta with approximately 6cm in 
length. A small left renal infarct was evident as well as, con-
sistent with the hypothesis of embolization as the cause of 
the acute limb ischemia in this patient. Under general anes-
thesia, the left humeral artery and left femoral artery were 
exposed ( after several unsuccessful attemps to cannulate 
percutaneosly) and thrombus exclusion was performed by 
deploying a 26-mm × 10-cm thoracic aortic stent graft 
(Medtronic Valiant Thoracic Stent Graft System with the 
Captivia Delivery System) with left subclavian artery exclu-
sion. An anatomical variation was noted, with a bovine 
arch present, and a 1cm distance between the brachiocefa-
lic trunk and the left subclavian artery. The final angiogram 
revealed optimal stent-graft position distal to the origin of 
the left subclavian artery and the luminal thrombus was no 

longer visible. The patient was discharged on the 16th day 
of hospitalization with recovery of right lower limb func-
tion and oriented to outpatient follow-up. 

CV28-27072
SCREENING AND REFERRAL 
OF AAA DETECTED ON CT 
SCANS PERFORMED FOR 
OTHER PURPOSES

Afonso Q Fonseca (Portugal)1; José Vidoedo (Portugal)1; João 
Almeida Pinto (Portugal)1; Ricardo Castro Ferreira (Portugal)1

1 - CHTS

Introduction: The number of surgeries for Abdominal 
Aortic Aneurysm (AAA) treatment in Portugal is one of the 
lowest reported. Published data revealed that the preva-
lence of AAA is similar compared to other countries. The 
reasons why there is a lower treatment rate compared to 
other nations is still matter of debate and it seems not to be 
fully justified only by the absence of an organized screening 
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of the target population. Therein the relevance of evaluating 
the referral of patients with a randomly detected AAA in 
Computed Tomography (CT) scans done for other purposes.
Methods: The maximum diameter of the infrarenal abdo-
minal aorta of male patients older than 65 years of age 
was measured in all CT scans, performed from January 
to December 2018 at an hospital in North Portugal. The 
mention to the AAA in the radiology report along with 
eventual referral by the physician that requested the exam 
were recorded in a database. It was considered correct the 
recommendation of follow up with abdominal ultrasound 
(US) or referring to Vascular Surgery (VS). Patients already 
followed by this specialty were excluded.
Results: A total of 1214 patients were enrolled.  Seventy-
-three (6%) AAA were detected, 50 (4%) were already 
treated or being monitored. Twenty three were newly diag-
nosed cases.  
Conclusion: In this cohort of patients, a non-negligible rate 
of AAA was detected in CT scans requested for other purpo-
ses, as well as lack of proper referral. The lower treatment 
rates of AAA in Portugal can be justified at some extent by 
this, particularly when compared to current practice in other 
countries. A thorough understanding of the reasons for 
non-referral must be ascertained in order to spread correct 
recommendations and raise awareness to this problem. 

CV29-26061
THE ROLE OF RE-ENTRY 
DEVICES IN ILIAC CTOS

Luís Gamas (Portugal)1; João Rocha-Neves (Portugal)1; 
António Neves (Portugal)1; Filipa Jácome (Portugal)1; Joel 
Sousa (Portugal)1; Tiago Soares (Portugal)1; Marina Dias-Neto 
(Portugal)1; José Teixeira (Portugal)1

1 - Centro Hospitalar São João, EPE

Introduction: As endovascular options continue develo-
ping, TASC D iliac lesions, including chronic total occlusions 
(CTO), are now being treated by an endovascular approach. 
Long CTOs are usually crossed subtintimally, with inability 
to reenter the true lumen being a common cause of tech-
nical failure. Re-entry devices have proved useful in overco-
ming this obstacle and extending the role of endovascular 
interventions to more complex lesions. We report a case of a 
patient with an iliac CTO treated with an intravascular ultra-
sound guided re-entry device.
Case report: A 53-year-old patient was admitted for 
Rutherford 6 left lower extremity arterial occlusive disease. 
The patient presented with leg ulcers and an ankle-brachial 
index (ABI) of 0.34. The patient had a history of smoking, 
pulmonary tuberculosis and Crohn disease. No other comor-
bidities were present.
On physical examination the patient had absence of left 
femoral pulse. Preoperative CT angiography revealed bilateral 

heavily calcified CTO of the common iliac arteries that were 
flush at the aortic bifurcation and stenosis of the left external 
iliac artery. The disease pattern was classified as TASC D. 
Decision was to perform an endovascular revasculariza-
tion. In a first attempt, bilateral femoral access was done 
and the right common iliac CTO was successfully crossed 
and predilated. The left common iliac CTO was crossed via 
a subintimal plane but reentry into the aortic lumen was 
unsuccessful. On a second attempt, a re-entry device (Pio-
neer Plus, Phillips) was advanced through the left femoral 
access after subintimal crossing of the target lesion. Re-entry 
was then accomplished in the aortic lumen. Kissing balloon 
predilation and kissing stent deployment was then perfor-
med. Completion angiography demonstrated no restenosis 
in the treated segments. Postoperative ABI at 6 months was 
0.56 and the ulcers had completely healed.
Discussion: Open surgery has been considered the first-
-line modality for iliac CTOs, mainly in TASC C and D lesions. 
However, the aging population has resulted in increasing 
numbers of patients with prohibitive surgical risk. With the 
development of the endovascular armamentarium, subinti-
mal angioplasty has gained its role in iliac CTOs, with techni-
cal success rates of 86%, with most technical failures being 
due to inability to reenter the true lumen. In these cases, 
reentry devices have been used with reported success rates 
of 91-100%. Complication rates are low, with reported rates 
of 7%. Subintimal angioplasty with reentry device use is the-
refore a safe and effective treatment for iliac CTOs.

CV30-27105
THE CONFOUNDING 
WORLD OF AXILLARY MASS 
DIFFERENTIAL DIAGNOSES: A 
CASE REPORT

Mariana Adams (Portugal)1; João Vieira (Portugal)1; Gil Marques 
(Portugal)1; Maria José Ferreira (Portugal)1

1 - Hospital Garcia de Orta - Serviço de Angiologia e Cirurgia 
Vascular

A 54 year old man presented to the emergency depart-
ment of a local hospital with an axillary mass of initial rapid 
increase in proportions and progressively slower growth, 
for the last four months. The patient was oriented to an 
outpatient consultation of General Surgery for further 
study. The mass was palpable, located on the right axillary 
fossa, and measuring approximately 10x10 cm, circular 
in shape. The mass was non-pulsating, elastic in consis-
tency and non-mobile. The patient described stinging pain 
locally on occasion but no pulsating sensation or pain or 
paraesthesia of the right upper limb. The ultrasonographic 
appearance of the mass was of a hypervascular lesion, with 
a clear triphasic doppler signal detected. A CT scan of the 
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lesion revealed a 10x8 cm lesion, contrast enhancing, ser-
piginous peripherally and centrally, suggestive of vascular 
structures – angioma? Sarcoma?. The mass was biopsied 
but the findings were inconclusive. The MRI scan showed a 
well-circumscribed isointense mass on T1-weighted images 
with heterogeneous high signal on T2- weighted images 
and heterogeneous contrast enhancement, imposing diffe-
rential diagnosis between hemangioma and sarcoma. At 
this point, the patient was referred to the vascular surgery 
outpatient consultation of Hospital Garcia de Orta. He was 
admitted to our ward for elective surgical excision. Intra-
-operatively, the humeral artery was isolated and an angio-
gram was obtained. A hypervascular mass was detected, 
with two inflow arteries originating from the right axillary 
artery. Inflow to the mass was reduced using a Vihaban 
7*a0 stent. The mass was approached via the axillary fossa, 
transversely, and completely excised. The piece was sent for 
histopathological analysis and the preliminary examination 
was suggestive of arteriovenous malformation.

CV31-26045
CHEVAR FOR PROXIMAL 
ENDOLEAK – WHAT ELSE?

Pedro Alves Martins (Portugal)1; Madalena Romero (Portugal)1; 
Sérgio Eufrásio (Portugal)1

1 - Hospital Distrital de Santarém

Introduction: Endovascular treatment of abdominal aor-
tic aneurysm (EVAR) is currently the predominant surgical 
option for this disease, despite its limitations and medium/
long term complications. Post-EVAR follow-up, although 
simplified, remains crucial to ensure lasting aneurysmal 
exclusion.
Objectives: The authors report the case of a high-risk 
patient undergoing EVAR who was found to have endo-
leak type I with reperfusion of the aneurysmal sac at 
follow-up who was successfully excluded by a chimney 
EVAR (chEVAR).
Materials and Methods: An 85-year-old man, hyperten-
sive, with ischemic heart disease, admitted for aortoiliac 
aneurysm with relevant right primitive iliac component, 
underwent an aortoiliac EVAR with embolization of the 
right hypogastric artery, without complications or proxi-
mal/distal endoleaks in intraoperative control. The patient 
was lost in the follow-up, so he was reevaluated by 
angioTC only one year after the intervention, that showed 
reperfusion and expansion of the aortic aneurysmal sac by 
massive type I Endoleak.
We chose to perform the technique of chEVAR through 
proximal extension with an aortic cuff (32x58mm Alpha 
Cook Medical®) and bilateral covered stent in the renal 
arteries (6x38mm Lifestream Bard®). The postoperative 
period was complicated by pulmonary thromboembo-
lism (therapeutic anti-coagulation and oxygen) being the 
patient discharged 2 weeks after the intervention.
Results: After one month of the chEVAR, angioTC study 
showed the procedure in good condition, with adequate 
proximal sealing, remission of proximal endoleak and per-
meable renal chimneys.
Conclusion: The reported case report stresses the impor-
tance of follow-up of patients undergoing EVAR and the 
need for rapid re-intervention in the presence of proximal 
endoleak and aneurysmal re-expansion. The demonstra-
ted chEVAR technique allowed the successful exclusion of 
a type I endoleak, reinforcing its versatility.
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CV32-27112
INFECTED/MYCOTIC AORTIC 
ANEURYSM: WHAT IS THE BEST 
TREATMENT? – CASE REPORT 
AND LITERATURE REVIEW

Bárbara Pereira (Portugal)1; Joana Moreira (Portugal)1; João 
Alegrio (Portugal)1; Manuel Fonseca (Portugal)1

1 - Centro Hospitalar e Universitário de Coimbra

Introduction/Objective: Primary Infected Aortic Aneu-
rysm (IAA) is a rare disease (prevalence 0,6 - 2%) with a 
poor prognosis.
Medical treatment alone is insufficient in most cases 
because of the high risk of aneurysm rupture.
Traditionally the treatment involved antibiotics and open 
surgery, with local debridement and in situ or extra-ana-
tomic revascularization.
In the past years, there have been studies and clinical 
data supporting the endovascular approach (e.g. «Natio-
nwide – swedish study, European multicentre).
The aim of this paper was a literature review of the best 
available treatment options of IAA, beginning with an 
analysis of a case report of an IAA.
Material and Methods: 1. Case report: Man, 80 years 
old, myelodysplastic syndrome’s suspicion, admitted in 
the hospital for further investigation; 3rd day developed 
a fever plus increased inflammatory markers; began large 
spectrum antibiotics; after 5 days of fever and positive 
hemocultures for Salmonella tiphymurium an angioCT 
revealed an infra-renal aortic false aneurysm.  
2. Literature review: 20 articles selected between 2000 
and 2018 (Pubmed); excluding a) Thoracic aortic aneu-
rysm, b) Aortic abdominal aneurysm non-infected, c) 
Graft infection or aortoenteric fistula d) Aortic ulcer. 
Results: The patient was submitted to open surgical 
repair: median laparotomy with aortic wall ressection, in 
situ Dacron silver graft replacement and epiploon plasty. 
No postsurgery complications. 
Anatomic pathology report confirmed and IAA caused by 
Salmonella tiphymurium.
Antibiotic Trimetropim/sulfametoxazol for 6 weeks.
Good prognosis with more than 6 months follow up. 
Discussion and conclusion: Open repair used to be the 
gold standard treatment for IAA because of the advantage 
of resection of the infected aneurysm and local tissues 
but carries a higher mortality and morbidity. However in 
patients with a stable clinical scenario and good anato-
mic features it’s a feasible and durable option.
Endovascular repair is becoming and elegible treatment 
(definitve or bridge for a future surgery), with good 
results, despiste the challenge of placing a graft in an 

infected area with a higher risk of recurren/persistent 
sepsis and graft infection. 
Due to the rarity and heterogeneity of this disease con-
clusive evidence is lacking with only limited and small 
series comparing open versus endovascular treatment. 
So the success of the treatment is usually related with 
an early diagnosis and antibiotic therapy followed by a 
surgical treatment.
Prolonged and large spectrum antibiotic treatment 
should be initiated with agents effective against Gram-
-positive cocci and Gram-negative rods.

CV33-27078
SILENT BLEEDING - THE 
CASE OF SPONTANEOUS 
RETROPERITONEAL 
HEMATOMA

Joana Pimenta (Portugal)1,2; José Vidoedo (Portugal)2; André 
Vinha (Portugal)2,3; Miguel Maia (Portugal)2; João Vasconcelos 
(Portugal)2; José Almeida Pinto (Portugal)2

1 - Unidade Local de Saúde do Baixo Alentejo; 
2 - Centro Hospitalar Tâmega e Sousa; 
3 - Centro Hospitalar Universitário Cova da Beira

Objectives: Spontaneous retroperitoneal hematoma is 
a rare clinical entity where an etiological factor has not 
been identified. 
Material and Methods: Review of patient clinical data
Results: A 77-year-old woman was admitted for an elec-
tive anterior colpoplasty; the procedure was uneventful. 
She had a medical history of hypertension, total hysterec-
tomy with bilateral adnexectomy; and she was not on any 
anticoagulant or antiplatelet drugs. 
On the first post-operatory day the patient complained of 
nonspecific abdominal pain with a tender abdomen over 
the right quadrant and a palpable ill-defined mass. Labo-
ratory data showed a haemoglobin drop – 12 to 9 mg/dL 
with a normal anticoagulation profile. An abdominal CT 
scan showed an obliteration of retroperitoneal fat planes 
from the hepatic hilum down the right flank to the iliac 
crest associated with hematic infiltration. 
The patient was hemodynamically stable but was admit-
ted to the high-dependency unit for close surveillance. 
Her in-unit stay was uneventful without need for blood 
products; she underwent repeat CT scan imaging showing 
a progressive decrease in hematoma size without contrast 
extravasation. 
She was discharged on the thirteenth day, and has been 
asymptomatic since.
Conclusion: According to the literature, retroperitoneal 
hematoma occurs most commonly in the elderly, probably 
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in association with the higher use of antiplatelet/anti-
coagulant medications in this population. However, in a 
series by Sunga et al. about 15% of patients were not on a 
blood-thinning regimen. The treatment plan is catered to 
the patient's hemodynamic status, and surveillance should 
be on high-dependency or intensive care units. Unstable 
patients may require angiography and embolization pro-
cedures, or even surgery if these fail and for other concur-
rent surgical conditions, or with significant compressive 
symptoms. 
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HT01-27081
DUAL ANTIPLATELET 
THERAPY VERSUS ASPIRIN 
MONOTHERAPY AFTER CABG: 
SHORT AND LONG-TERM 
SURVIVAL

João Oliveira-Gomes (Portugal)1; Rui J. Cerqueira (Portugal)1,2; 
Francisca Saraiva (Portugal)1; Raquel Moreira (Portugal)1; Ana 
Filipa Ferreira (Portugal)1; Mário J. Amorim (Portugal)1,2; Paulo 
Pinho (Portugal)1,2; André Lourenço (Portugal)1,3; Adelino Leite-
Moreira (Portugal)1,2

1 - Cardiovascular R&D Unit, Department of Surgery and Physio-
logy, Faculty of Medicine, University of Porto; 

2 - Department of Cardiothoracic Surgery, Centro Hospitalar 
Universitário São João; 

3 - Department of Anesthesiology, Centro Hospitalar Universitá-
rio São João

Background: There is currently conflicting evidence regar-
ding dual antiplatelet therapy’s (DAPT) security profile and 
the outcomes of this pharmacological regimen in patients 
undergoing CABG.
Aim: We aim to compare the effect of early DAPT in short 
and long-term survival versus aspirin in a monotherapy 
regimen (ASA). Therapy’s safety was evaluated through 
early mortality and bleeding outcomes.
Methods: Single-center retrospective cohort study, on con-
secutive patients undergoing 1st isolated CABG surgery in 
2010. Pre-, peri- and postoperative data were collected 
through clinical files and informatics databases. The DAPT 
and ASA groups were defined considering the institution 
of clopidogrel plus aspirin and only aspirin, respectively, 
within a 24h window after surgery.
T-tests and Pearson’s chi-squared tests were used for 
group comparison. Survival analysis was performed using 
Kaplan-Meier curves compared through Log-Rank test and 
multivariable Cox regression. Propensity scores (PS) were 
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estimated using a multivariable logistic regression and 
included in multivariable regressions as a covariate along 
with DAPT. Median follow-up time was 9 years. Early mor-
tality was defined if occurred before discharge or within 
the 30 days following the surgery; bleeding was assessed 
through red blood cells (RBC) transfusion, re-exploration of 
thorax and drainage. 
Results: We included 351 patients and DAPT was per-
formed in 251 patients (71.5%). Mean patient’s age was 
64±10 years and 81% were male. DAPT patients were 
younger (63±10 vs. 66±10 years, p=0.007) but DAPT 
and ASA groups were similar regarding the cardiovascular 
modifiable risk factors. Kaplan-Meier curves showed similar 
cumulative survival between groups (75% in DAPT vs. 67% 
in ASA group, Log-rank p=0.103), as well as the PS adjus-
ted analysis (HR DAPT: 0.928, 95%CI: 0.570-1.513). Regar-
ding safety outcomes, we found no differences in early 
mortality (one patient per group, p=0.489). Aligned with 
the similar post-operative total median drainage (1220mL 
in DAPT vs. 1300mL in ASA, p=0.490), the total median 
cell-saver transfusion (300mL vs. 250mL, p=0.318) and 
the re-exploration of thorax due to bleeding (1.6% vs. 4% 
p=0.231) showed no statistical significance either. Howe-
ver, there was a lower frequency of DAPT patients requiring 
3 or more peri and postoperative RBC transfusions (8.5% 
vs. 13.3% p<0.001 and 4.8% vs. 13%, p=0.009, respecti-
vely). Redo-CABG was performed in 3 patients (2 DAPT vs. 
1 ASA), during follow-up.
Conclusion: Compared with ASA, DAPT showed non-sig-
nificant impact in long-term survival but demonstrated to 
be a safe option within the assessed bleeding outcomes. 
Further studies are needed to provide recommendations on 
the therapeutical strategy following CABG.

HT02-27088
COST-EFFECTIVENESS OF 
TRANSCATHETER AORTIC 
VALVE IMPLANTATION VERSUS 
SURGICAL AORTIC VALVE 
REPLACEMENT IN PATIENTS 
WITH SEVERE AORTIC 
STENOSIS

Sara Maia (Portugal)2,5; Rui J. Cerqueira (Portugal)1,3; Paulo 
Pinho (Portugal)3; Francisca Saraiva (Portugal)1; Afonso Pedrosa 
(Portugal)4; Rui Rodrigues (Portugal)2; Paulo Araújo (Portugal)2; 
Marta Tavares-Silva (Portugal)1,2; Adelino F. Leite-Moreira 
(Portugal)1,3; Filipe Macedo (Portugal)1,2; Susana Oliveira 
(Portugal)5

1 - Cardiovascular R&D Center, Surgery and Physiology Depart-
ment, Faculty of Medicine, University of Porto; 

2 - Department of Cardiology, Centro Hospitalar Universitário 
São João; 

3 - Department of Cardiothoracic Surgery, Centro Hospitalar 
Universitário São João; 

4 - Data Intelligence Service, Centro Hospitalar Universitário São 
João; 

5 - Faculty of Economics, University of Porto

Background: Transcatheter aortic valve implantation (TAVI) 
has emerged as a new treatment option for patients with 
severe aortic stenosis. Despite its low periprocedural risk 
profile in comparison to surgical aortic valve replacement 
(SAVR), the high device costs might impact their implemen-
tation in budget-constrained countries. 
Objective: To evaluate cost-effectiveness of transfemoral 
TAVI versus SAVR in patients with severe aortic stenosis.
Methods: Retrospective single-center cohort including a 
group of consecutive patients undergoing transfemoral TAVI 
between January 2015 and December 2017, and a group 
of patients undergoing isolated SAVR in the same time hori-
zon and selected according to gender and age. Follow-up 
information (New York Heart Association class and all-cause 
mortality) was consulted after 1, 6 and 12 months of the pro-
cedure and the multiple imputation method was used to treat 
the missing data. Costs were determined from the perspective 
of the Health Care Provider. The effectiveness was measured 
in Quality Adjusted Life Years (QALY). The Incremental Cost 
Effectiveness Ratio (ICER) was calculated and a willingness 
to pay threshold of 30.000 €/QALY was considered. Appro-
priate statistical tests were used to compare two independent 
groups, multivariable Cox Regression was applied to survival 
analysis and the bootstrap resampling method with 1000 
simulations was used to represent the cost-effectiveness plan. 
Results: We included 112 individuals in each group. Mean 
patient’s age was 81±5 and 60,7% were female. Time to 
discharge was 8,7±8,2 days for TAVI and 13,5±22,8 days 
for SAVR (p=0,042). Median Society of Thoracic Surgeons 
(STS) score was 4,55% and 3,49% in TAVI and SAVR groups, 
respectively (p<0,001). After adjusting for STS score, no 
difference in 1-year all-cause mortality as found between the 
two groups (HR: 1,652; 95%CI: 0,487-5,607). Costs related 
to human resources, drugs and hospitalization were lower in 
TAVI (3.577 € vs 6.313 €), but those concerning materials, 
diagnostic tests and use of the cardiac catheterization labora-
tory were higher (20.857 € vs 3.196 €). The ICER was 465.874 
€/QALY. Subgroup and sensitivity analysis showed nevertheless 
that patients with STS> 8% had an ICER of 36.988 €/QALY 
and the scenario of 90% off on percutaneous valve prosthesis 
cost of 30.547 €/QALY.
Conclusion: In this single-center retrospective study TAVI, 
compared to SAVR, was not considered cost-effective. 
However, in the two previous scenarios (high STS score and 
low percutaneous valve prosthesis cost) it may be closer to 
being cost-effective. Further prospective and multi-center 
studies are needed to provide an extensive estimation of 
cost-effectiveness of TAVI in Portugal.
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ACUTE KIDNEY INJURY 
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BYPASS GRAFTING SURGERY: 
PREDICTORS AND SURVIVAL 
IMPACT
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Francisca Saraiva (Portugal)1; Ana Filipa Ferreira (Portugal)1; 
Mário J. Amorim (Portugal)1,2; Paulo Pinho (Portugal)2; André P. 
Lourenço (Portugal)1,3; Adelino F. Leite-Moreira (Portugal)1,2
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2 - Department of Cardiothoracic Surgery, Centro Hospitalar 
Universitário São João; 
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Introduction: Cardiac surgery may induce acute kidney 
injury (AKI) and need for renal replacement therapy, being 
the second most common cause of AKI in the intensive care 
unit.
Purpose: To determine AKI incidence after coronary artery 
bypass grafting (CABG) surgery, its predictors and its impact 
in immediate and long-term survival.
Methods: Retrospective single-center cohort study inclu-
ding all CABG surgeries performed in 2012 and 2013. 
Patients on haemodialysis before surgery and off- to on-
-pump conversions were excluded. AKI was defined as an 
increase of at least 0.3 mg/dL in creatinine within 48 hours, 
or an increase to 1.5 times or more from baseline, within 7 
days after CABG. Chi-square tests and independent t-tests 
were used to compare patients with and without AKI. A 
multivariable logistic regression model was used to iden-
tify independent AKI predictors. To determine the effect of 
AKI in long-term survival, Kaplan-Meier curves, Log Rank 
test and multivariable Cox regression (maximum follow-up 
time: 6 years) were used.
Results: We included 804 patients, mean age 64±10 
years, 82% being male. AKI occurred in 89 patients (11%). 
These patients were older (67±10 vs. 64±10 years, 
p=0.003), presented more frequently diabetes (51% vs. 
39%, p=0.028), recent acute myocardial infarction (AMI; 
52% vs. 39%, p=0.025), NYHA class III-IV (13% vs. 6%, 
p=0.034), moderate to severe left ventricular dysfunction 
(28% vs. 18%, p=0.023), lower haemoglobin and haema-
tocrit (13 g/dL vs. 14 g/dL, p=0.005 and 38% vs. 40%, 
p=0.005, respectively) and worse renal function preo-
peratively (lower glomerular filtration rate (82 vs. 91 ml/
min/1.73m2, p<0.001)) compared with patients without 
AKI. In multivariable analysis, age (OR: 1.03, 95% CI: 
1.00-1.06, p=0.014), male gender (OR: 2.03, 95% CI: 
1.02-4.04, p=0.045), recent AMI (OR: 1.61, 95% CI: 1.01-
2.58, p=0.046) and pre-operative creatinine (OR: 2.43, 

95% CI:1.40-4.23, p=0.002) emerged as independent 
AKI predictors. Regarding long-term survival, patients AKI 
did not show differences in cumulative survival compa-
red to patients without AKI (86% vs. 90%, Log-rank test 
p=0.094). AKI was not an independent predictor of mor-
tality in multivariable Cox regression (HR: 1.31, 95% CI: 
0.70-2.48, p=0.400), but was associated with higher early 
mortality (4.5% vs. 0.6%, p=0.007).
Conclusion: At our center AKI incidence after CABG sur-
gery was 11%. Older age, male gender, recent AMI and 
higher pre-operative serum creatinine were settled as AKI 
independent predictors. This immediate post-CABG out-
come did not show association with mid-term survival, but 
was related to worst early mortality.

HT04-26047
WHICH FACTORS IMPACT 
LONG-TERM SURVIVAL AFTER 
CARDIAC SURGERY?

Pedro Magro (Portugal)1; Miguel Sousa Uva (Portugal)1; José 
Neves (Portugal)1

1 - Hospital de Santa Cruz

Introduction: Cardiac surgery procedures are one of the 
most common surgical procedures performed in the deve-
loped world. It is also one of the most impacting surgi-
cal procedure, economically, socially and mortality-wise. 
Procedure specific risk factors have been proposed regar-
ding peri and long- term mortality. However, large cohorts 
with longtime followup in the Portuguese population are 
lacking.
Objective: Our objective is to evaluate which factors inde-
pendently impacted the long-term survival of patients sub-
mitted to a cardiac surgery procedure in our institution, 
with a minimum follow-up of 10 years.
Methods: We retrospectively identified 2419 consecutive 
patients with a minimum follow-up of 10 years who were 
submitted to a cardiac surgery procedure at our institution.
Available covariates considered relevante for the analysis 
were: patient sex; age group; CCS and NYHA class; coro-
nary artery disease extension including main left artery 
disease; impaired LVF; diabetes; arterial hypertension; pre-
vious stroke; previous cardiac surgery; urgent/emergent 
procedure; obesity; pre-operative AF; pre-operative neces-
sity of inotropes or circulatory support device; eGFR; dura-
tion of CBP; and procedural type (isolated CABG vs isolated 
valvular vs combined CABG and valvular vs congenital vs 
other). A cox regression with time-dependent covariates 
was used to account for individual hazard ratios. A p<0,05 
was considered significant.
Results: Age, type of procedure, eGFR, CBP duration 
>120’, urgent/emergent surgery, previous stroke and 
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previous cardiac surgery were identified as independent 
risk factores regarding long-term survival. The highest HR 
were identified for eGFR 30-59 ml/min/1.73m2  (HR 3,4 
CI 2,4-5,0, p>0,001); eGFR <30 ml/min/1.73m2 (HR 2,1, 
CI 1,7-2,6, p>0,001); Valvular procedures (vs CABG) (HR 
2,1 CI 1,5-2,8, p>0,001); Combined valvular and CABG 
(vs CABG) (HR 2,1 CI 1,4-3,1, p>0,001) and age equal or 
above 80 years (HR 2,0 CI1,3-3,0, p=0,002). Our cohort 
revealed lower 10-year survival when compared with an 
age and gender matched sample of the Portuguese popu-
lation (p<0.001).
Discussion and conclusions: Factors that impact long-
-term mortality may reflect surgical complexity (previous 
cardiac surgery, type of procedure and CBP duration), be 
a surrogate of cardiovascular disease burden(eGFR, pre-
vious stroke, age) or relate to pre-operatively morbid state 
(urgent/emergent surgery, age). Even though not every risk 
factor is avoidable, a better understanding of our popula-
tion specifics may provide useful in surgical planning and 
risk control. It also provides precious insight regarding 
which populations best and less benefit from our interven-
tion survival-wise.

HT05-26056
OBESITY AND MORTALITY 
AFTER CORONARY 
REVASCULARIZATION, STILL 
A PARADOX ON LONG-TERM 
FOLLOW-UP?

Paulo Veiga Oliveira (Portugal)1; Márcio Madeira (Portugal)1; 
Sara Ranchordás (Portugal)1; Tiago Nolasco (Portugal)1; João 
Roque (Portugal)1; Sérgio Boshoff (Portugal)1; Marta Marques 
(Portugal)1; Luís Bruges (Portugal)1; José Calquinha (Portugal)1; 
Miguel Sousa-Uva (Portugal)1; Miguel Abecassis (Portugal)1; 
José Pedro Neves (Portugal)1

1 - Hospital de Santa Cruz, Centro Hospitalar de Lisboa Oci-
dental

Introduction: Obesity is a rising global epidemic affecting 
18 to 20% of the world’s adult population.
The question of whether obesity is a risk factor for out-
comes of coronary artery bypass graft (CABG) surgery has 
been frequently addressed in the past years. Despite obesity 
is conventionally perceived as a negative issue for periope-
rative morbidity and mortality, literature shows contradic-
tory results, with some studies reporting better prognostic 
outcomes following revascularization for these patients, 
what is called “obesity paradox”.
Objectives:  Evaluate the impact of obesity after CABG on 
long-term follow-up.
Methods: Single center retrospective study of all conse-
cutive patients submitted to isolated CABG from 2009 to 

2014 (N= 1521). Exclusion criteria: emergent procedures 
(26), previous cardiac surgery (28), patients with BMI <18.5 
kg/m2 (3) and foreigners (11). The population of study was 
1453 patients. All subjects were categorized into 5 groups: 
normal BMI (18.5–24.9 kg/m2), overweight (25.0– 29.9), 
obese class I (30.0–34.9), obese class II (35.0–39.9) and 
obese class III (≥40.0).  Primary end-point: all-cause mor-
tality; secondary end-point: repeat revascularization (CABG 
or PCI).  Mean follow-up time was 78,6 (PD 30,7; min 0; 
max 126) months. Logistic regression and Cox proportional 
analysis were used according with BMI groups and other 
clinical relevant variables selected a priori. Long-term survi-
val was estimated using the Kaplan-Meier method.
Results: On univariate analysis, overweight (HR 0,58; 
CI95%:0,46-0,74; p<0,001) and obese class I (HR 0,68; 
CI95%:0,51-0,91; p<0,01) were associated with redu-
ced risk of long-term mortality. There was no significant 
statistical association between obese class II and III and 
mortality. On multivariate analysis, there is still association 
with overweight (HR 0,59; CI95%:0,47-0,76; p<0,001) 
and obese class I (HR 0,66; CI95%:0,49-0,89; p=0,007) 
with reduced mortality. This analysis also showed that 
DM (HR 1,45; CI95%:1,17-1,81; p=0,001), HBP (HR 
1,40; CI95%:1,01-1,93; p=0,042), Previous HD (HR 
2,14; CI95%:1,30-3,51; p=0,003), Reduced EF (HR 1,71; 
CI95%:1,38-2,13; p<0,001) and incomplete revasculariza-
tion (HR 1,71; CI95%:1,38-2,13; p<0,001) were predictors 
of late mortality. Overweight or obesity (all classes) were 
not statistically associated with need for repeat revasculari-
zation, on uni or multivariable analysis. On late one, having 
a myocardial infarction until 1 week before CABG (OR 2,1; 
CI95%:1,14-3,86; p=0,017) was a risk factor for repeat 
revascularization. 
Conclusion: In this retrospective study, overweight and 
mild obesity were associated with lower mortality after 
coronary revascularization at long-term follow-up. Modera-
ted and morbid obesity are no risk factors following CABG. 
More data are needed to explain this remaining paradox.
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ORAL COMMUNICATIONS

MT01-26028
GATHERING PHENOTYPE-
GENOTYPE DATA IN HFPEF 
STUDIES

João Rafael Almeida (Portugal)1; Pedro Freire (Portugal)1; José 
Luís Oliveira (Portugal)1

1 - DETI / IEETA, University of Aveiro, Aveiro, Portugal

The NETDIAMOND project aims to study patients with 
heart failure with preserved ejection fraction (HFpEF), invol-
ving several health professionals from different institutions 
with different roles in the study. 
This raises two essential issues: 1) the data storage and 
management required to make the follow-up accessible; 
and 2) the data access from the different entities, which 
have different permissions and that need to be controlled.
Regarding these issues, we propose a web system to record 
patient information in clinical studies, which is focused 
on a cohort of HFpEF patients. The system was designed 
to easily create a data schema based on groups of clinical 
data. For each group, the different institutions involved can 
read/edit the data of their patients. In the end, all data is 
combined as a unique dataset, with harmonised concepts 
and data structure. Additionally, there is an infrastructure 
to manage which entities can access each of these groups. 
This management is performed by a study manager using 
role-based access control policies at different levels.
The system was developed for the NETDIAMOND project 
as a tool to support researchers by maintaining the patient 
clinical data, with the capability to export and analyse that 
data over time. This tool effortlessly enables patient follow-
-up by the responsible health professionals of each dataset, 
and the data sharing between different organisations.
This patient management portal is publicly available, with 
strong access control, in the following address: https://bio-
informatics.ua.pt/netdiamond/
Acknowledgement: This work was supported by the project 
NETDIAMOND (POCI-01-0145-FEDER-016385), co-funded 
by Centro 2020 program, Portugal 2020, European Union.

MT02-26060
CITED2 FUNCTION, STATE OF 
THE HEART

José Bragança (Portugal)1

1 - Universidade do Algarve

The transcriptional modulator CITED2 is required for normal 
embryogenesis of mice and humans, particularly for heart 
development. In humans, mutations in CITED2 were asso-
ciated with congenital heart disease (CHD), with defects 
including Ventricular Septal Defect (VSD), Atrial Septal 
Defect (ASD), Tetralogy of Fallot (TOF) and Transposition 
of the Great Arteries (TGA). In mouse, the lack of Cited2 
gene function resulted in lethality during gestation, and the 
impairment of the normal development of several tissues, 
including the heart and placenta, amongst others. At the 
molecular level, Cited2 plays an important role modulating 
HIF-1α activity in hypoxic cardiac structures of the develo-
ping heart during mouse embryogenesis, such as the inter-
ventricular septum, outflow tract and atrioventricular canal 
regions. Cited2 also interacts with transcriptional regulators 
Tfap2 and CBP/p300 to stimulate the expression of several 
genes, that contribute to the correct heart development 
and specification of the left-right body axis, such as Nodal, 
Lefty1/2, Pitx2c and Vegfa.
Using mouse Embryonic Stem Cells (ESC), we have recently 
evidenced that Cited2 is also required for in vitro cardioge-
nesis. Additionally, we have established that Cited2 is essen-
tial for ESC specification to mesoderm and for cardiogenesis. 
Interestingly, these cardiogenic defects caused by the loss of 
Cited2 function in ESC were corrected by secreted factors 
enriched in the secretome of ESC overexpressing CITED2. 
Among the secreted proteins, we have identified Wnt5a and 
Wnt11, which are proteins playing a critical role in cardio-
genesis both in vivo and in vitro. We also demonstrated that 
the cardiogenic function of Cited2 is conserved in zebrafish, 
and its depletion at early stage of development also leads to 
premature lethality of zebrafish embryos, with cardiac and 
non-cardiac anomalies. These defects were largely recovered 
by microinjection of either a lipophilic recombinant human 
8R-CITED2 (8 arginines fused to human CITED2 protein) or 
Wnt5a/Wnt11 proteins. Together, our results indicate that 
CITED2 function, particularly for heart development, is con-
served in vertebrates, from fish to humans. Importantly, the 
early embryonic defects caused by CITED2 dysfunction may 
be amendable by exogenous supplementation of proteins 
such as Wnt5a/Wnt11 or agonist small molecules. There-
fore, our results may offer opportunities to develop novel 
therapeutic strategies aiming to prevent CHD. 
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Introduction: Heart failure with preserved ejection frac-
tion (HFpEF) constitutes an important cause of cardiovas-
cular mortality and morbidity reaching approximately 50% 
of all patients with heart failure. Metabolic-related com-
plications, such as obesity, have been linked with patho-
physiology of this complex disease. The anatomic proximity 
between cardiac visceral adipose tissue (CVAT) and the 
myocardium has gained increasing interest for its potential 
pathogenic role in cardiac diseases. Thus, we aimed to des-
cribe the phenotype and proteomic differences between 
CVAT from ZSF1 lean (control) and ZSF1 obese (HFpEF) rats 
and to evaluate its myocardial impact. 
Methods: CVAT of 20-weeks-old lean and obese ZSF1 
rats was collected for: 1) 24h DMEM incubation to obtain 
conditioned media, 2) separation of proteins to mass 
spectrometry identification, 3) adipokines’ expression, 3) 
adipocytes fibrosis and cross-sectional area assessment. 
Organotypic cultures were prepared from 7 days-old Wis-
tar Han cardiac explants and incubated for 24h with the 
conditioned media. After incubation, cross-section area of 
cardiomyocytes and fibrosis were evaluated. Cardiomyo-
cytes were isolated from Wistar Han and incubated with 
conditioned media for viability studies. 
Results: Conditioned media obtained from CVAT obese 
(CM-obese) rats significantly reduced cell viability, induced 
cardiomyocytes hypertrophy and fibrosis compared to the 
conditioned medium from lean rats CVAT (CM-lean). The 
analysis of the proteome of CVAT confirmed the pheno-
typic differences between lean and obese CVAT, showing 
enrichment of proteins involved in triglyceride metabolic 
processes in obese CVAT. In contrast, mitochondrial pro-
teins are prominent in lean CVAT that suggest a brown 
adipose tissue phenotype. CVAT from lean rats presented 
an increase of uncoupling protein-1 (UCP-1) protein, asso-
ciated with a multilocular appearance and an increased 

expression of brown adipose tissue markers. Contrarily, the 
deleterious effect imposed by CM-obese were associated 
with a pro-inflammatory profile as assessed by the increa-
sed expression of several pro-inflammatory adipokines. A 
deeper analysis of the composition of CVAT from obese rats 
revealed a white adipose tissue phenotype accompanied by 
adipocytes’ hypertrophy.
Conclusion: Obesity promotes alterations in CVAT signa-
ture, structure, composition and secretion profile, which 
induces important myocardial consequences. 
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versidade do Porto.

Background: Often, pressure overload-induced myocar-
dial remodelling does not undergo complete reverse remo-
delling after decreasing afterload. Recently, mitochondrial 
abnormalities and oxidative stress have been successively 
implicated in the pathogenesis of several chronic pressure-
-overload cardiac diseases. Therefore, we aim to clarify the 
myocardial energetic dysregulation in (reverse) remode-
lling, mainly focusing on the mitochondria.
Methods and Results: Thirty-five Wistar Han male rats 
randomly underwent sham or ascending (supravalvular) 
aortic banding (Ba) procedure. Echocardiography revea-
led that Ba induced concentric hypertrophy and diastolic 
dysfunction accompanied by increased oxidative stress and 
mitochondrial function. After 8-9 weeks, half of the Ba 
animals underwent overload relief by an aortic debanding 
surgery (Deb, n=10). Two-weeks later, hypertrophy decrea-
sed with the decline of oxidative stress and DD improved 
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simultaneously. The reduction of energetic demands impo-
sed by overload relief allowed the mitochondria to reduce 
its activity and myocardial levels of [PCr], [PCr/ATP] and 
[ATP/ADP] to normalize in Deb towards Sham values. Des-
pite the decreased of mitochondrial area, Complex III and 
V expression increased in Deb compared to Sham or Ba. 
Autophagy and mitophagy-related markers increased in Ba 
and remained higher in Deb rats.
Conclusion: During compensatory and maladaptative 
hypertrophy, mitochondria become more active. Howe-
ver, as the disease progresses, the myocardial energetic 
demands increase, and the myocardium becomes energy 
deficient. During reverse remodelling, the concomitant 
attenuation of cardiac hypertrophy and oxidative stress 
allowed myocardial energetics, left ventricle hypertrophy 
and diastolic dysfunction to recover. Autophagy and mito-
phagy are probably involved in the myocardial adaptation 
to overload and to unload. We conclude that these mito-
chondrial reversible changes underlie diastolic function 
adaptations during myocardial (reverse) remodelling. 

MT05-27105
MICRORNA-146A ROLE IN 
THE PATHOPHYSIOLOGY 
OF PULMONARY ARTERIAL 
HYPERTENSION
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Carmen Brás-Silva (Portugal)1
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Introduction: Pulmonary arterial hypertension (PAH) is 
characterized by excessive pulmonary vascular remode-
lling, resulting in elevated pulmonary vascular resistances 
and right ventricle (RV) overload and failure. PAH remains 
incurable, and new therapeutic approaches are required. 
MiR-146a promotes vascular smooth muscle cell prolifera-
tion and vascular neointimal hyperplasia, both important 
hallmarks of PAH. Additionally, MiR-146a represses several 
signalling pathways which could play a major role in PAH. 
Aim: To investigate MicroRNA-146a role in the pathophy-
siology of PAH and RV heart failure (HF).
Methods: Human RV samples were obtained from autop-
sies, heart transplantation or cardiac surgery, and categori-
zed as normal RV (NRV), compensated RV hypertrophy (CRV) 
and decompensated RVHF (DRV). Lung tissue samples were 

collected from explanted lungs or during lung resection 
from healthy segments. Pulmonary artery smooth muscle 
cells (PASMC) were isolated from PAH patients and trea-
ted with miR-146a inhibitor. Wild-type (WT) and miR-146a 
knock-out (miR-146a-/-) mice were submitted to either 3 
weeks of chronic hypoxia-induced PAH with weekly Sugen 
5416 administration (SuHx) or pulmonary artery banding 
(PAB)-induced RV hypertrophy. 
Results: MiR-146a expression was increased in the RV of 
patients with DRV when compared to NRV. This increase 
was inversely correlated with decreased RV function. Lung 
tissue from PAH patients showed an increase in miR-146a 
levels when compared to controls, and the same was obser-
ved in isolated PASMC. PAH-PASMC treated with miR-146a 
inhibitor showed decreased proliferation and increased 
apoptosis compared to non-treated cells. MiR-146a-/- mice 
developed significantly decreased RV hypertrophy in both 
SuHx and PAB models, and showed decreased RV dilation 
secondary to PAB. 
Conclusions: MiR-146a expression is increased in both the 
RV and Lung of PAH patients, and its deletion in animal 
models results in decreased RV hypertrophy, suggesting 
that this miRNA plays an important role in the pathophy-
siology of PAH and might be a therapeutic target in this 
condition.
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Heart failure, a progressive syndrome linked to ageing, 
affects 26 million individuals worldwide (Savarese, G. et al. 
2017). Half of this patients have preserved ejection frac-
tion (HFpEF) and this number is increasing (Dhingra, A. et 
al. 2014). Pathophysiology of HFpEF has been proposed 
as result of high prevalence of comorbidities that induce a 
systemic pro-inflammatory state and, consequently, coro-
nary microvascular endothelial dysfunction (Paulus, W. et 
al. 2013). The latter, causes cardiomyocyte hypertrophy 
and interstitial fibrosis, promoting high diastolic left ven-
tricular stiffness. So far, it is not completely understood the 
mechanism behind endothelial inflammation and dysfunc-
tion in HFpEF. To evaluate the expression of inflammatory 
and oxidative stress markers, conditioned media (CM) from 
ZSF1 rats (Lean and Obese), as well as serum obtained from 
HFpEF patients and healthy volunteers, were exposed to 
normal endothelial cells (ECs). Both ZSF1-Obese CM and 
serum from HFpEF patients induced normal ECs to a pheno-
type of inflammation and oxidative stress, characterized by 
E-selectin and VCAM-1 upregulation, and eNOS downre-
gulation in the first 10 h of exposure. Moreover, only ZSF1-
-Obese rats and HFpEF patients showed an overexpression 
of the same adhesion molecules at the heart, both at the 
endothelium and other regions of the heart tissue, indica-
ting a general inflammation response. We also investigated 
cell senescence in HFpEF, given its strongly relation with 
inflammation. Preliminary results indicated a link between 
inflammation and cell senescence, which might lead to a 
new paradigm for the treatment of HFpEF.
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Cardiovascular diseases are a leading cause of death and 
morbidity, therefore there is an urgent need to deve-
lop new therapeutic approaches targeting this problem. 
Human induced pluripotent stem cells (hiPSC) have a great 
potential in the development of these novel therapies due 
to their high self-renewal capability and potential to diffe-
rentiate into specialized cells including cardiomyocytes 
(CM). However, generated hiPSC-derived CM (hiPSC-CM) 
are still immature, with phenotypic and functional charac-
teristics that more closely resemble the fetal than the adult 
CM. This has been limited their application in cell therapy, 
in vitro cardiac disease modelling and cardiotoxicity drug 
screening.
Recent findings have been demonstrated the potential of 
the ECM as a key regulator in development, homeostasis 
and injury of the cardiac microenvironment in vivo. Within 
this context, the objective of this work was to assess the 
impact of human cardiac ECM in the phenotype, functio-
nality and maturation of the hiPSC-CM.
Human ECM was isolated from the myocardium of three 
healthy donors (age: 60-65) through physical decellulariza-
tion. The ECM was polled and cryo-milled and further cha-
racterized in terms of particle size and composition. These 
ECM particles were then incorporated in a 3D model of 
hiPSC-CM, cultured as aggregates in dynamic stirred cul-
ture. hiPSC-CM were characterized in terms of phenotype, 
structure and functionality after 2 weeks of culture.
Our results showed that cardiac tissue decellularization 
process reduced DNA content (>75%) while maintained 
ECM composition. SEM and AFM analyses indicated that 
tissue milling breaks down tissue into micrometric sized 
particles (average of 4.3 μm) with a spherical-like shape 
and irregular surface topography. The Cardiac ECM par-
ticles were successfully incorporated in 3D hiPSC-CM 
aggregates (ECM+hiPSC-CM), with no impact on cell 
morphology, aggregate size, composition and metabolic 
activity. Noteworthy, ECM+hiPSC-CM aggregates showed 
beating rates closer to physiologic values, more organized 
and longer sarcomeres and improved calcium handling, 
when compared to standard hiPSC-CM aggregates.
This work shows for the first time that human cardiac 
ECM promotes the structural and functional maturation of 
hiPSC-CM. The knowledge generated provides important 
insights to strength the application of hiPSC-CM in cell the-
rapy, drug discovery and cardiac disease modeling.

TRANSLATIONAL MEDICINE



REVISTA PORTUGUESA DE CIRURGIA CARDIO-TORáCICA E VASCULAR

333Volume 26 - N.º 4

MT08-27063
EHD1 PROMOTES 
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Myocardial infarction is acknowledged as the main etiology 
of heart failure (HF), posing as a major cause of morbidity 
and mortality in developed countries. In fact, myocardial 
ischemia has been demonstrated to cause both systolic 
and diastolic dysfunction, being frequently regarded as a 
major underlying pathogenic factor in both HF with redu-
ced ejection fraction (HFrEF) and preserved ejection frac-
tion (HFpEF). An efficient communication between heart 
cells is vital to ensure a correct anisotropic propagation of 
the electrical impulse, a function that is mainly conducted 
by gap junctions (GJ). Expectedly, dysfunctional GJ-media-
ted intercellular communication has been associated with 
several cardiac disorders. Besides acute Cx43 alterations 
in the setting of myocardial ischemia, altered distribution 
and function of GJ channels has been strongly associated 
with HF progression. Previous studies from our lab showed 
that Cx43-channels are degraded by autophagy during 
heart ischemia and ischemia/reperfusion. However, the 
molecular mechanisms underlying the redistribution of 
Cx43-GJ and its contribution to the development of HF are 
not fully understood. Recently, in a proteomic analysis, we 
showed that ischemia promotes interaction of Cx43 with 
Eps15 homology domain-containing protein 1 (EHD1) in 
rat hearts. Given that EHDs have been implicated in patho-
logical trafficking of cardiac ion channels and transporters, 
the main objective of the present study was to investigate 
the role of EHD1 on ischemia-induced remodelling of GJ. 
We used ex vivo Langendorff-perfused rat hearts and 
human biopsies to evaluate the association of EHDs with 
Cx43. To gain further mechanistic insights, we performed 
genetic manipulation of EHD1 in cell-based models. Our 
results show that co-localization of EHDs with mislocali-
zed Cx43-channels increased in diseased hearts. In addi-
tion, knockdown of EHD1 increased the amount of plasma 
membrane-localized Cx43 and preserved GJ-mediated 
intercellular communication in HL-1 cells. Additionally, we 
demonstrated that interaction of Cx43 with EHD1 can be 
promoted by increased Cx43 phosphorylation and ubiqui-
tination. Overexpression of EHD1 increased localization of 
Cx43 into early endocytic compartments, and exacerbated 
ischemia-induced lateralization of Cx43 in isolated adult 
cardiomyocytes.

Overall, we identified EHDs as novel players on pathologi-
cal remodelling of GJ, by transiently associating with Cx43 
during myocardial ischemia, which might open new ave-
nues towards the establishment of therapeutic strategies 
to prevent ischemia-induced arrhythmias and progression 
into HF.
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Given that cardiovascular disease is a significant cause of 
death worldwide, there is a critical need to fully unders-
tand heart development and regeneration, namely the 
regulatory interactions between cardiomyocytes and 
non- cardiomyocytes. We show that CCBE1 is necessary 
for correct coronary vessel development. Ccbe1-deficient 
mice exhibit defects in dorsal coronary growth that sprouts 
from the SV endocardium. This disruption of coronary for-
mation correlates with abnormal processing of VEGF-C 
pro-peptides, indicating a VEGF-C-dependent signalling 
alteration. Moreover, Ccbe1 loss-of-function leads to the 
development of defective dorsal and ventral intramyocar-
dial vessels, suggesting a VEGF-C independent activity. In 
accordance with the lack of coronary endothelium, Ccbe1 
mutant hearts also display a noncompaction phenotype 
with decreased cardiomyocyte proliferation.
We also found that Ccbe1 is markedly enriched in Isl1-
-positive cardiac progenitors isolated from differentia-
ting ESCs and from embryonic hearts developing in vivo. 
Knock-down of Ccbe1 activity impaired differentiation of 
embryonic stem cells along the cardiac mesoderm lineage. 
To address the paracrine role of Ccbe1 in the development 
of new vascular networks in vitro, we used ES Cell-derived 
Endothelial Precursor Cells (EPC) cocultured with mouse 
embryonic fibroblasts from both wild type and Ccbe1-KO 
mice in the form of spheroids. Using this approach, we 
could uncover the potential role of CCBE1
in both VEGF-C-dependent and -independent endothelial 
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cell specification and/or maturation and consequently, ves-
sel formation.
In conclusion, our results show that Ccbe1 is a significant 
cardiogenic gene essential for the commitment of cardio-
vascular precursors (both myocytes and non-myocytes), 
and important in processes like coronary vasculature deve-
lopment and proper ventricular compaction. This shed light 
on the regulatory mechanisms necessary for future thera-
peutic cardiac revascularization and regeneration.
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The Holt-Oram syndrome (HOS), also called heart-hand 
syndrome, is a rare congenital genetic condition with 
an autosomal dominant transmission. Although being a 
highly penetrant pathology, its clinical manifestations vary 
considerably, with greater or lesser severity. HOS patients 
exhibit congenital cardiac defects including atrial and/
or ventricular septal defects and cardiac conduction pro-
blems, as well as malformations in the upper limbs, affec-
ting the preaxial radial ray. Mutations in TBX5 gene are, so 
far, the only known cause of HOS, although about 30% 
of patients do not have mutations in its coding sequence 
or intron-exon junctions. TBX5 encodes a transcription fac-
tor (518 amino acids) important for the heart and skeletal 
development. It remains controversial if it will be possible 
to define a direct association between the HOS clinical 
features and the type/location of the TBX5 mutation. The 
main goal of this work was to assess the functional con-
sequence of two novel TBX5 mutations, identified in two 

HOS patients from the University Hospital Centre of the 
Algarve. The patient with the c.905delA mutation presents 
a severe cardiac phenotype and less severe skeletal defects 
unlike the patient with the c.246_249delGATG muta-
tion that displays a very mild cardiac problem but severe 
upper limbs malformations. The functional effect of these 
mutations was evaluated, through an in vitro system, by 
analysing the subcellular localization of the mutated TBX5 
proteins using an immunocytochemistry assay, as well as 
its capability to activate the transcription of its cardiac-rela-
ted downstream target, NPPA, using a luciferase reporter 
assay system. Both frameshift mutations, c.905delA and 
c.246_249delGATG lead to the production of shorter TBX5 
proteins, p.Gln302Argfs*91 and p.Met83Phefs*6, of 392 
and 87 amino acids, respectively. Immunofluorescent stai-
ning showed that the p.Gln302Argfs*91 TBX5 mutant 
is mainly localized in the nucleus, similar to the wildtype 
protein localization, unlike the p.Met83Phefs*6 mutant 
that displayed a higher level of cytoplasm localization in 
comparison with the wildtype protein. Luciferase activity 
analysis revealed that both mutant TBX5 were not capable 
of transactivating the NPPA promoter, when compared to 
its wildtype counterpart.
In conclusion, our results provide evidence that both muta-
tions cause a severe TBX5 loss-of-function and therefore, 
dramatically reduced its biological activity as a transcription 
factor. Further studies are required to understand the diffe-
rential effects in the phenotype.
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FROM A SET OF ISOGENIC, 
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CARDIAC DISEASE MODELLING
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Cardiovascular diseases are the leading cause of mortality in 
developing countries. Identifying and studying the develo-
pmental and cellular pathways involved in heart formation 
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could inspire novel regenerative treatments. The Nodal sig-
nalling pathway is a key regulator of the establishment of 
the Left-Right axis. Defects in this signalling pathway leads 
to laterality defects with frequently associated Congenital 
Heart Diseases (CHDs).
Cerl2/Dand5 is a master regulator of Nodal signalling. 
Cerl2/Dand5 KO mouse displays a unique phenotype lea-
ding to thickening of the cardiac body walls due to car-
diomyocyte hyperproliferation. Once that understanding 
the molecular pathways regulating cardiogenesis is crucial 
for the early diagnosis of heart diseases, we analysed a 
cohort of 38 patients with CHD that can arise from initial 
perturbations in the formation of the Left-Right axis. We 
found two patients with CHD with a DAND5 heterozygous 
non-synonymous variant in the functional domain of the 
DAND5 protein. Functional analysis assay showed a signi-
ficant decrease in the activity of this variant protein when 
compared to its wild-type counterpart.
We set up to model this genetic defect and its role in car-
diomyocyte proliferation by generating iPS cells from these 
patients and family controls. After generation and valida-
tion of those iPS cell lines we also generated a full tool-box 
of other iPS cell lines to better study this signalling path-
way: using the CRISPER/Cas9 technology, we generated 
disease-corrected and full DAND5-KO iPS cell lines.
With this full set of iPS cell lines, we analysed the role of 
DAND5 in terms of proliferation and function of iPS cell-
-derived cardiomyocytes. Preliminary analysis show that 
cardiomyocyte proliferation is indeed increased in the 
patient’s iPS cell-derived cardiomyocytes. Careful analysis 
of the effects on the Wnt and Nodal signalling pathways 
and functional physiology assays will also be reported.
With this work, we aim to uncover and refine the roles 
of Cerl2/DAND5 in the regulation of the signalling mecha-
nisms underlying cardiomyocyte proliferation in vitro and 
in vivo using both these iPS cell lines and isolated mouse 
Cerl2-KO ES cells.

Saturday, November 23th, 5:00 p.m.
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The increasing complexity of clinical studies, especially the 
ones with multifarious pathophysiology, demand for new 
processing approaches where omic analysis are mixed with 
observational data to provide more precise treatments. The 
NETDIAMOND project aims the discovery of unravelling 
pathophysiology in HFpEF by mixing the patient clinical 
data with their biomarkers from heart tissues.
Although having big datasets is currently something desi-
red by researchers, there are situations where the interes-
ting data is only in a part of this dataset. Therefore, the 
collected data needs to be analysed and filtered based on 
specific medical conditions. 
To address this issue, we propose a data transformation 
pipeline which maps cohorts raw data into an analytical 
format. At the end of this pipeline, several open-source 
tools, such as TranSMART, can be used to store and study 
the clinical and omics parameters collected in research.
This analytical web application can accelerate the discove-
ries within complex biological data using statistical opera-
tions and the capability of extending the tool to user data 
mining algorithms as an add on.
The proposed pipeline was validated in several Alzheimer 
disease cohorts and can be replicated in any disease.
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MERGING MICROARRAY 
STUDIES TO IDENTIFY A 
COMMON GENE EXPRESSION 
SIGNATURE IN HEART DISEASE

José Luís Oliveira (Portugal)1;  Olga Fajarda (Portugal)1; Sara 
Duarte-Pereira (Portugal)2; Raquel M. Silva (Portugal)2
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Heart disease is the leading cause of death worldwide. 

TRANSLATIONAL MEDICINE



REVISTA PORTUGUESA DE CIRURGIA CARDIO-TORáCICA E VASCULAR

336 Volume 26 - N.º 4

Knowing a gene expression signature common in distinct 
heart diseases can lead to the identification of biomarkers, 
development of more efficient treatments, and prevent 
premature deaths. A large amount of microarray data is 
available in public repositories and can be used to iden-
tify differentially expressed genes (DEGs) in heart disease. 
However, most of the microarray datasets are composed of 
a reduced number of samples, and to obtain more reliable 
results, the datasets should be merged before the analysis. 
However, this is a challenging task, since datasets are origi-
nated using different platforms, and different experiments 
introduce batch effect, i.e. non-biological variation, to the 
data.
The identification of DEGs is commonly done using statis-
tical methods.  However, these methods are based on the 
definition of an arbitrary threshold to select DEGs and there 
is no consensus on the values that should be used.
The objective of this study was to identify a common gene 
expression signature in heart disease. To achieve that goal, 
we used nine publicly available microarray datasets from 
studies of different heart diseases, and which were genera-
ted using four different Affymetrix platforms. We merged 
the datasets using only the common GenBank sequence 
accession identifier across the different platforms and 
obtained a new dataset with 689 samples and 8354 fea-
tures (the common GenBank identifiers). Subsequently, we 
used the R/Bioconductor software package limma to deter-
mine the adjusted p-value and the fold change. A set of 
adjusted p-values cutoffs combined with a list of different 
fold change threshold were used to obtain 14 sets of DEGs. 
To batch-adjust the gene expression data of the merged 
dataset we used the ComBat method. Finally, we applied a 
supervised learning algorithm (random forest) to select the 
genes that have the best accuracy in classifying samples 
from patients with heart diseases and sample from patients 
with no heart condition. 
We identified a set of 64 DEGs which has a classification 
accuracy of approximately 96%. It is worth noticing that 
the smallest DEGs set has 7 genes and has a classification 
accuracy of approximately 93%. This set includes, for exam-
ple, NPPA (natriuretic peptide A), which is a heart failure 
marker. Future validation of these genes as early markers of 
heart disease could be clinically relevant.
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Introduction: Heart failure with preserved ejection fraction 
(HFpEF) accounts for approximately half of the HF cases. 
This complex disorder is associated with several comorbidi-
ties and advanced age. Until now, no effective therapy has 
been found. Exercise training has been reported to improve 
exercise tolerance and quality of life in HFpEF patients but 
the mechanism remain unknown. 
Aims: To study the molecular changes promoted by exercise 
training in an animal model of HFpEF.
Methods: Three experimental groups were established: 
ZSF1 lean rats (ZSF1 Ln), ZSF1 obese rats (an animal model 
of HFpEF) (ZSF1 Ob) and ZSF1 obese rats submitted to an 
exercise training protocol (ZSF1 Ob + Ex) consisting in trea-
dmill running, 4 weeks, 5 days/week, 1 h/day at 15 m/min. 
At the end of the experimental protocol, plasma, gastroc-
nemius muscle and visceral adipose tissue were collected 
for biochemical analysis. 
Results: ZSF1 Ob rats showed a significant increase in body 
weight and heart mass, as well as a significant decrease in 
gastrocnemius muscle mass (p<0.01 vs ZSF1 Ln). Exercise 
training did not induce significant alterations in body wei-
ght, heart and gastrocnemius mass. Regarding plasma bio-
chemical evaluations, ZSF1 Ob rats presented a significant 
increase in leptin expression, triglycerides and IL-6 levels 
and a significant decrease in irisin expression (p<0.05 vs 
ZSF1 Ln). Exercise training significantly decreased leptin 
and IL-6 plasma content in ZSF1 Ob animals (p<0.01 vs 
ZSF1 Ob). At the level of gastrocnemius muscle, exercise 
training promoted a significant increase in ATP synthase 
protein expression in ZSF1 Ob + Ex animals (p<0.05 vs 
ZSF1 Ln). Moreover, the expression of complexes I, II, III 
and IV from mitochondrial respiratory chain were also sig-
nificantly increased by exercise training in ZSF1 Ob + Ex 
animals (p<0.05 vs ZSF1 Ln), while only the expression of 
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complex III was increased in ZSF1 Ob animals (p<0.05 vs 
ZSF1 Ln). In addition, the expression of complex IV and 
ETFDH were significantly increased in ZSF1 Ob + Ex animals 
in comparison to ZSF1 Ob animals (p<0.05). The altera-
tions observed seem to be independent from mitochondrial 
content, since no changes in citrate synthase activity were 
observed between the experimental groups. At the adipose 
tissue level, exercise training induced a significant increase 
in the expression of UCP1, HSL and PGC-1α in ZSF1 Ob + 
Ex animals. 
Conclusion: Our results support the beneficial role of 
exercise training in HFpEF by modulating systemic inflam-
mation, as well as skeletal muscle and adipose tissue meta-
bolism.
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MANAGEMENT
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Heart failure is one of the main causes of hospitalization 
and disability amongst the elderly population, where, 
many of these events are associated with preserved ejec-
tion fraction (HFpEF). The NETDIAMOND project sets forth 
to address this issue through comprehensive multi-omics 
studies in plasma and tissues from HFpEF patients and ani-
mal models.
This joint effort between different disciplines generates 
large and dissimilar volumes of data. These data formats 
can differ from a wide range of types (EHR's notes, clini-
cal trial results, medical images and genomics data files), 
but each holds important information on both content 
and metadata. Due to their high complexity and structure 
variety, a data repository with enhanced search features 
able to execute full-text searches through metadata and 
raw data are mandatory.
We have built a collaborative solution where researchers 
and other professionals, may easily publish, manage, and 
share different types of biological and medical data. Based 
on Alfresco, the implemented solution, gives the possibility 
to execute complex searches for patient data with extended 
support for genomics files, allowing researchers to search 
also for specific genomic sequences.
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Introduction: Heart failure with preserved ejection frac-
tion (HFpEF) is a syndrome with complex pathophysiology 
that already accounts for more than 50% of HF cases. 
However, there are still no evidence-based therapeutic stra-
tegies to treat these patients. Although decreased protein 
kinase G (PKG) activity was proposed as a potential thera-
peutic option, results from randomized clinical trials with 
type-5 phosphodiesterase inhibitors (PDE5i) were discou-
raging. Whether specific subgroups of HFpEF patients may 
benefit from PDE5i remains to be defined.
Aim: Our aim was to test chronic sildenafil (SIL) therapy in 
the young male ZSF1 obese rat model of HFpEF with severe 
hypertension and metabolic syndrome.
Methods: Sixteen-week-old male ZSF1 obese rats were ran-
domly assigned to receive SIL 100 mg.Kg-1.d-1 dissolved in 
drinking water (ZSF1 Ob SIL, n=8), or placebo (ZSF1 Ob PL, 
n=8). A group of healthy Wistar-Kyoto rats served as con-
trol group (WKY, n=8). Four weeks later animals underwent 
peak and endurance effort tests, haemodynamic evaluation 
under anaesthesia, vascular function assessment by aortic 
ring preparation, and left ventricular (LV) adenosine tri-
phosphate (ATP) quantification. 
Results: ZSF1 Ob PL rats showed systemic hypertension 
and increased aortic and LV end-diastolic stiffness, with 
preserved ejection fraction compared to WKY. We also 
observed a decrease of their endurance capacity, as asses-
sed by total workload and peak O2 consumption (VO2). 
In addition, LV ATP levels were also decreased. Chronic SIL 
supplementation attenuated hypertension and decreased 
aortic and LV stiffness, modestly enhancing effort tolerance 
with a concomitant increase in peak VO2 and LV ATP levels. 
Discussion: Our results showed that chronic treatment 
with SIL effectively attenuated hypertension, preserved LV 
end-diastolic function and aortic vascular compliance, as 
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well as improved endurance effort test performance and 
restored LV ATP levels.
Conclusion: In conclusion, chronic SIL therapy showed 
beneficial cardiovascular effects in this young male with 
poorly controlled comorbidities animal model of HFpEF, 
which support the implementation of clinical trials with 
PDE5i in HFpEF patient subgroups with similar features. 
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Introduction: Observational studies suggest that moderate 
alcohol consumption might be beneficial in reducing cardio-
vascular disease risk and mortality. However, the molecular 
mechanisms by which alcohol influences cardiac function are 
poorly explored and focused primarily on the left ventricle. 
Aims and methods: The aim of this study was to eva-
luate the bi-ventricular impact of daily moderate alcohol 
intake in male Wistar rats. Rats were allowed to drink water 
(Control) or a 5.2% ethanol (ETOH) mixture drink during 4 
weeks. At the end of the protocol, rats were submitted to 
hemodynamic evaluation and samples from the heart and 
lungs were collected for histological and molecular studies. 
Results and discussion: ETOH ingestion did not cause any 
measurable alteration in the left ventricle. However, it 
caused 15% increase in right ventricle (RV) weight/tibia 
length ratio (p<0.05 vs. Control) and 13% increase in the 
RV cardiomyocyte hypertrophy (p<0.0001 vs. Control). 
The increase in RV mass was paralleled with an increase in 
proteins related to cell growth such as AKT (84%, p<0.05 
vs. Control) and ERK1/2 (50%, p<0.0001 vs. Control) 
and a decrease in the proteolysis-related protein MURF-1 
(23%, p<0.05 vs. Control). ETOH animals also presented 
an increased oxidative stress in the RV with a higher con-
tent of carbonylated proteins (34%, p<0.01 vs. Control), 

increased expression of NOX4 (83%, p<0.01 vs. Control) 
and decreased expression of SOD2 (51%, p<0.01 vs. Con-
trol). ETOH-drinking animals also presented 21% increase 
in pulmonary artery medial thickness (p<0.01 vs. Control) 
associated with predominance of the anti-apoptotic pro-
tein BCL-XL in relation to the pro-apoptotic protein BAX 
(91%, p<0.01 vs. Control). This was further paralleled by 
a decrease in the cleavage of caspase 9 (50%, p<0.01 vs. 
Control) as well as caspase-3 (61%, p<0.001 vs. Control).
Conclusions: Our data suggests that moderate alcohol 
consumption (5.2% of ethanol) was sufficient to cause RV 
hypertrophy and remodelling, which seems to be secon-
dary to pulmonary vascular remodelling.  
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Introduction: The breadth of publicly available repositories 
of microarrays data harbors valuable sources of information 
and important insights into heart failure (HF) molecular lan-
dscape. The integration of various sources of information 
remains a challenge but also an opportunity to leverage 
the robustness properties of multivariate statistical models. 
Data-fusion entails merging different datasets, adjusting for 
the batch-effect, and applying statistic modelling on the glo-
bal table. It has been successfully applied to cancer research 
but not yet for Cardiovascular Disease (CVD).
Objectives: Leverage a data-driven approach to extract an 
HF gene-signature, by employing untargeted multivariate 
analysis, after merging microarray data available at GEO 
repository. 
Methods: The collected microarrays were merged into a 
global dataset of 155 heart samples, comprising 108 multi-
-etiological HF (dilated CM, non-ischemic dilated CM, non-
-ischemic CM, ischemic CM, diabetic CM) and 47 controls. 
Batch correction was assessed separately using a mean cor-
rection and a Bayesian approach followed by quantile nor-
malization, to address heterogeneity artifacts. The global 
dataset was analysed by PCA and PLS-DA, with recovery of 
the 20 most relevant (TOP20) genes distinguishing HF and 
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controls. A correlation network was used to identify sam-
ples/genes clusters. Based on an optimal gene set, a logistic 
regression model is proposed to assess the HF risk level.  
Results: For BMC method the TOP20 genes comprised: 
NPPA, NPPB, RPS4Y1, CRYM, HSPA2, ODC1, and HTRA1 
increased in HF and CCL2, PLA2G2A, FCN3, IFI30, F13A1, 
SELE, CD14, CCL11, VSIG4, IFITM3, ACKR1, MYOT, ANKRD2 
increased in controls. For the Combat method, the captu-
red TOP20 genes were: HTRA1 and CRYM increased in HF 
and CCL2, CCL11, IFI30, EMP3, HNRNPAB, RNASE2, MYOT, 
IFITM3, SH3BGRL3, CXCL1, FAM96B, LDHA, TBC1D10B, 
MID1IP1, FCN3, ACKR1, CD14, PLA2G2A increased in 
controls. Several of these had previously been related to 
CVD, as found through the DisGeNET database. A good 

predictive model (r2=0.83) was obtained with a 6 genes 
subset (HTRA1, CCL2, CXCL1, EMP3, FCN3, and HNRNPAB), 
optimized by stepwise backward variable selection. Internal 
validation yielded a 90% accuracy, 80% specificity and 92% 
sensitivity for this model.
Discussion: Results unveiled a putative signature of HF, 
mostly characterized by perturbations in inflammatory/
immune processes, natriuretic system and cardiac muscle.
Conclusions: These changes are pertinent in the context 
of HF, mostly supported by current knowledge, showing 
the effectiveness of this strategy. Future work entails the 
combination of clinical and molecular data to optimize the 
statistical models and validation of this signature in other 
biological matrices, e.g. blood.

MT19-27083
β-3 ADRENOCEPTORS: A 
THERAPEUTIC TARGET FOR 
PULMONARY ARTERIAL 
HYPERTENSION

Pedro Mendes-Ferreira (Portugal)1; Rui Adão (Portugal)1; 
Adelino Leite-Moreira (Portugal)1; Carmen Brás-Silva (Portugal)1; 
Catharina Belge (Belgium)2

1 - Cardiovascular R&D Center, Faculty of Medicine of the 
University of  Porto; 

2 - Department of Pneumology, University Hospitals Leuven

Introduction: Pulmonary Arterial Hypertension (PAH) is an 
incurable disease with a poor prognosis. Currently availa-
ble therapies exclusively act as pulmonary vasodilators, and 
only slightly increase survival. PAH is defined by a mean 
pulmonary arterial pressure (mPAP) >20 mmHg, a pulmo-
nary arterial wedge pressure ≤15 mmHg and a pulmonary 
vascular resistance (PVR) ≥3 Wood units. It is characterized 
by a pre-capillary arteriopathy including vascular remo-
delling and plexiform lesions, resulting in increased PVR, 
right ventricular (RV) hypertrophy, progressive right heart 
failure and ultimately death. The β-3 adrenergic receptor 
(β3AR), thought to be restricted to adipocytes, is expres-
sed in the heart and pulmonary vessels. Stimulating β3ARs, 
using approved drugs that specifically activate this recep-
tor (mirabegron), has shown benefits in experimental left 
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ventricular (LV) heart failure. Despite that, it's effects in PAH 
are still unknown.
Hypothesis: Due to the vasoactive and cardioprotective 
effects of β3AR agonists, we hypothesize that activating 
this receptor could provide a double target effect, serving 
as a new treatment for PAH. 
Methods: Employing a translational approach, we first 
quantified the expression of β3AR in pulmonary tissue from 
patients and rats with PAH. Using the monocrotaline (MCT)-
-induced PAH model, we determined the acute and chronic 
effects of BRL37344 and mirabegron (intravenous and orally 
available β3AR agonists, respectively), using telemetry (DSI 
dual pressure), high resolution transthoracic echocardiogra-
phy (Vevo 2100) and pressure-volume analysis. Finally, we 
determined the effects and mechanisms of mirabegron in 
isolated small pulmonary arteries (myography). 
Results: Both human and rat lung tissue expresses the 
β3AR, mainly attributed to endothelial cells, and while 
its expression (mRNA) was decreased in tissue from PAH 
patients, no differences were observed in the animal model. 
Acute administration of BRL37344 increased cardiac output 
(CO) in both control and MCT animals, without affecting 
PAP, reducing PVR. Treatment with mirabegron in telemetry-
-implanted animals was safe and resulted in increased heart 
rate, without affecting RV pressures or causing hypoten-
sion. An initial protocol showed no beneficial effects using 
low-dose mirabegron, while high dose treatment with a cli-
nically available form (Betmiga™, Astellas Pharma) attenua-
ted the development of MCT-induced PAH, and significantly 
improved RV and LV diastolic function. Finally, mirabegron 
induced relaxation of small pulmonary arteries, isolated 
from both control or MCT animals, in a β1/β2 AR-indepen-
dent, and nitric oxide-dependent manner.
Conclusion: With our work, we have shown that β3AR 
agonists are a safe and efficient therapy for experimental 
PAH, opening the door for the repurposing of these drugs 
to PAH patients.
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The African Spiny mouse (Acomys spp.) is a non-traditional 
rodent model that is currently gaining traction for the study 
of tissue regeneration. While most mammals repair wounds 
by fibrotic scarring, Acomys can mount a regenerative res-
ponse to wounding of several organs and tissues, including 
skin, kidney and musculoskeletal tissue. A number of stu-
dies have shown that, when wounded with a 4mm full-thi-
ckness punch (comprising ≥35% of the ear pinna), Acomys 
initiates cell proliferation and reconstitutes the entire tissue 
architecture of the ear, including cartilage, fat, muscle, vas-
culature, nerves, dermis and epidermis (including epider-
mal appendages). In contrast, Mus musculus simply heals 
the borders of the cut by fibrotic scarring. Together, these 
two species constitute a powerful comparative framework 
to understand the mechanistic basis underlying enhanced 
regenerative ability in mammals. 
Recently, studies on heart regeneration are being develo-
ped using A. cahirinus as a model of regeneration. Some 
mammals, including M. musculus, have the ability to rege-
nerate heart after injury in the first seven days after birth, 
but lose this capability thereafter. We are developing the 
Acomys-Mus comparative framework to address the ques-
tion of whether and to what degree Acomys is capable 
of heart regeneration. We have performed a comparative 
study of the anatomy and function of the heart in both 
species, including morphology, histology and echocardio-
graphy to determine baselines for comparison. Preliminary 
studies indicate that Acomys seems to be resistant to ische-
mic injury and recovers quicker than Mus. We will present 
ongoing results in our work to develop the spiny mouse 
system as a model of cardiac regeneration, with the long-
-term goal of understanding the underlying molecular and 
cellular regenerative mechanisms and eventually transla-
ting this knowledge to the clinic.
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