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Dear Members,

The Sociedade Portuguesa de Cirurgia Cardíaca 
Torácica e Vascular (SPCCTV) is a unique scientific society 
in numerous aspects, dating back to its creation in 1984.

Since its inception, it has been bold, innovative 
and visionary, bringing together different specialties in the 
same institution.

After 37 years, history would enshrine the multidis-
ciplinary as the path to excellence in Medicine, valuing the 
ideals that countless charismatic figures from national Car-
diothoracic and Vascular Surgery had outlined.

This synergy has been throughout SPCCTV's his-
tory, simultaneously, its greatest challenge and its great 
strength. Such strength has allowed us to overcome nume-
rous difficulties, and, I am sure, with the commitment of 
all the elements of the board that is now starting, we will 
continue to transform SPCCTV into a society closer to its 
members, more modern and more relevant to the commu-
nity of Cardiac, Thoracic and Vascular Surgeons.

It is with great pride and sense of mission that I take 
on this challenge, aware of the arduous effort it entails, 
compounded by the pandemic context in which we live.

The purposes of scientific societies cannot be obs-
cured by the constraints caused by the current public 
health situation. On the contrary, it is at this moment that, 
more than ever, our members need support in their trai-
ning, which they see postponed daily by the overwhelming 
pressure of the care for the COVID-19 patients.

The SPCCTV clearly demonstrated its ability to adapt 
to this reality with the undisputed success of its 4DVisions 
2020 congress, the first in online format of this scientific 
society.

The more than 400 subscribers, the quality of the 
work presented by specialists and residents and the enthu-
siastic discussion between speakers and moderators are the 

proof that we are prepared for the challenges of the pre-
sent and the future.

This event was the test balloon for a new model of 
interaction among our members, which we will cultivate 
throughout the 2020-2022 biennium. It is our goal that 
this interaction does not end at the annual congress, pro-
moting regular events in an online format.

As such, we created a program of podcasts and 
webinars, dealing with themes from the various specialties, 
which will be made available on our website and adverti-
sed on our social networks. The contents presented are, for 
the most part, the responsibility of our Clubs of Cardiac, 
Thoracic and Vascular Surgery Trainees, a source of pride 
of this board.

This model of personalized training through the 
intervention of the main recipients - the residents in speci-
fic training - generates involvement, relevance and value.

Thus, we will continue to promote the Clubs of Car-
diac, Thoracic and Vascular Surgery Trainees, stimulating 
their autonomous functioning, in synergy with the direc-
tion of the Society, ensuring their financial and scientific 
support for the desired training actions and, especially, 
ensuring that they actively participate in SPCCTV decisions 
and destinations.

We continue to believe that promoting the interac-
tion between the trainees and the Society is the best way to 
ensure the future and relevance to SPCCTV.

Another guarantee of the relevance of society is its 
digital presence. Over the past 2 years, the SPCCTV web-
site has undergone extensive remodeling, making it more 
appealing and easier to access. However, we know that 
there is room for great improvement, and this is one of 
the areas where intervention is ambitioned by the current 
board. The creation of links to the online platforms of our 
similar societies is currently in the operational phase, as well 
as to guidelines, clinical norms and consensus documents 

 

PRESIDENT'S
MESSAGE

Honoring our legacy, safeguarding the future, overcoming 
expectations  

Gonçalo Cabral
Angiology and Vascular Surgery, 
Hospital Beatriz Ângelo, Loures
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of the various specialties. We will incorporate on our page 
a space for information to the general population, thus ful-
filling one of the purposes of scientific societies. This area 
of the citizen should include explanations about the main 
cardiac, vascular and thoracic pathologies and their forms 
of treatment.

With regard to the Revista da SPCCTV, the current 
board maintains the firm purpose of indexing the magazine 
in ISI Web of Science and obtaining an impact factor. The 
Revista da SPCCTV has, for this purpose, a privileged posi-
tion in the panorama of the Thoracic, Cardiac and Vascular 
Surgery, thanks to the praiseworthy effort of all previous 
editors. It is our obligation to honor this legacy and raise the 
status of this intangible heritage of our society, making the 
journal an organ of scientific communication suitable for 
the publication and curricular enhancement of its authors. 
Such an objective implies making difficult decisions, which 
can be emotionally harsh for those who have laid the foun-
dation for this magazine. These solid foundations will be 
useless if we do not finish a work that can last in time, as a 
relevant reference for generations of surgeons in training.

Finally, we will join efforts to finalize the National 
Registry of Cardiac Surgery and Thoracic Surgery, a project 
that began more than 6 years ago and which is essential 
to guarantee the quality of care and scientific publication 
in these areas.

Grateful for the legacy that has been transmitted to 
me, I will try to set a vision for the future of this society and  
with overcome all the challenges we face.

Because together, we are stronger!

 

Gonçalo Cabral | President of SPCCTV 
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The biennium of the new SPCCTV Board, which has 
now begun, under the leadership of its President, Dr. Gon-
çalo Cabral, is taking place in an environment of enormous 
uncertainty, caused by the situation of public health crisis. 
In this context, it is difficult to plan, predict and expect to 
fulfill all the goals that are part of our objectives: improve 
the support for the education of residents and young spe-
cialists, analyze, independently, and disseminate to our par-
tners the developments of recent knowledge, in the three 
areas covered by our Society, collaborate with guardianships 
measuring what we do, inform the public and serve the 
best interests of our patients. Despite the difficulties, we 
will do everything, throughout this biennium, to meet the 
aspirations of personal and professional development of the 
youngest, to become more open and attentive to the needs 
of the population, through a renewed website and collabo-
ration with health administrations and authorities.

We propose to review the model of the annual Con-
gress of the Society, taking advantage of the experience 
acquired during the pandemic: incorporation of face-to-
-face, if possible, and virtual elements, associating previou-
sly recorded presentations and online discussion. In all crises 
we must find opportunities. The pandemic prevented the 
annual interaction between everyone, but it had at least 
one positive side effect, which was to allow discovering new 
ways of interacting, and at the same time reducing costs, 
through virtual connections with which we are familiarized, 
amplifying the voices of those less prone to intervene.

One of the focal points of a Scientific Society is 
its financial health. We must acknowledge and thank the 

previous Direction, for having left us a relieved financial 
situation, which will allow us to support training courses 
/ scholarships, cross training among our three specialties 
and other educational initiatives through the Journal of this 
society.

The National Registry of Cardiac Surgery is in a cri-
tical turning point. Three mainland services are in a good 
position to send data from 2019 or 2020. The obstacles in 
the other three services, of informatic nature, are currently 
being the target of a concerted intervention.

This is one of the objectives of the previous Direc-
tion, from which we take full responsibility, since it is of 
vital importance for the specialty and its credibility. We ask 
everyone to participate, proactively, in the insertion of their 
patients' data, at each of the patients’ stages, in an action 
that becomes part of the daily routine. SPPCTV will not let 
this structuring objective “die on the beach” and counts on 
the collaboration of Sociedade Portuguesa de Cardiologia 
to achieve it.

 

Miguel Sousa Uva | Vice-president of SPCCTV

VICE-PRESIDENT'S
MESSAGE
  Miguel Sousa Uva

Service of Cardiac Surgery, Hospital da Santa Cruz, Carnaxide
Departament of Surgery and Physiology, Faculdade de

Medicina da Universidade do Porto
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EDITORIAL

My last editorial

The last issue of Rev Port Cir Cardiotorac Vasc 
(RPCCTV) of 2020 was the final one for which I was res-
ponsible as editor. The new editorial board will be taking 
full responsibility for the journal from the present issue on. 
I wish them every success, and as much pleasure from the 
journal as I have had in my 4 years of editorship. It has 
been very satisfying to be able to support – and shape – 
the development of national cardiac, thoracic and vascular 
surgery over these years. 

Editorial responsibility for a leading scientific jour-
nal means that you need to cover a broad area, that is, 
research work from ‘bench to bedside’. My first step was 
actually to identify weaknesses in my own knowledge and 
invite experts in these areas as associate editors or editorial 
board members to fill these gaps of knowledge. These col-
leagues have all been extremely important for the increa-
sing success of RPCCTV during the recent years. 

The editorial process is a team work and I am very 
grateful for the important contributions from many people. 
The associate editors and the editorial board members have 
been essential both as advisors, second opinion assessors 
and reviewers. Thank you for your vision, hard work and 
commitment. 

Although my formal editorship has come to an end, 
I will continue to be involved with the journal as an advisor 

and reviewer over the coming years. I am also looking 
forward to the opportunity to give more time to my own 
research and practice. 

In a world largely governed by financial and asser-
tive concerns, publishing high-quality journals is a tough 
“business”, one that is under constant pressure and requi-
res continuous changes. These changes include the need of 
the different views of different Editors, which will require 
new ideas adapted to the new information-acquisition 
behavior of our peers and readers, and specially of our 
authors. Your hard work and contributions to RPCCTV con-
tinue to move the field forward. We look forward to the 
coming years - the best is yet to come. 

Thank you for the opportunity. 

Sincerely,

 

Miguel Guerra | Past Editor-in-Chef

Miguel Guerra
Cardiothoracic Surgery, Centro Hospitalar de Vila Nova de Gaia/Espinho

Faculdade de Medicina da Universidade do Porto
Casa de Saúde da Boavista, Porto
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EDITORIAL

Reviewers are at the heart of the academic journals

Once we embrace medicine, we know that medical 
research is part of the deal. The accelerated technological 
development and the intensity of clinical research impose 
the constant need to dissect the medical literature in order 
to choose the best evidence-based decision.

Additionally, the exciting possibility of being part of 
the process, the responsibility and the intellectual honesty 
that are required, are challenges that some of us decide 
to pursue along with our clinical activity. The writing of a 
scientific article requires hard work, rigorous data collec-
tion and analysis and great network discussion.

The peer review process is a critical component 
of this creation, a bi-directional learning opportunity, the 
ultimate challenge the paper needs to face in order to be 
published. 

Peer review of submitted manuscripts defines the 
process in which professional experts (peers) are invited to 
critically assess the quality, novelty, theoretical and empi-
rical validity, and potential impact of research by others1. 
As pointed out before2, the term ‘peer’ is the key in this 
process. Peer means colleague, or equal. Authors and 
reviewers are essentially the same people with different 
tasks, taking the socratic method to its most refined form.

Peer review in forms that we would now recognize 
emerged in the early 19th century due to the increasing 
professionalism of science, and primarily through English 
scholarly societies1, but this process was systematically 
implemented in publishing only in the 1960s. It lends jud-
gement of scientific integrity, respectability and scientific 
credibility to the journals. Blinding improves even more 
the quality and consistency of the reviewers, as well as the 
quality of the final manuscripts, by eliminating any source 
of bias in their evaluation3,4, something we are proud to 
adopt in our journal. 

From the reviewers’ point of view, the opportunity 
to validate academic work is a privilege and a growing 
process. By helping to improve the quality of the research 

submitted to publication, we are also improving ourselves. 
Doing peer review makes us better writers, ask more and 
better questions and also increase networking possibilities 
within research communities. 

At the same time, a great deal of duties are asked 
to the reviewers: read outside reviewing and think critically, 
master the subject matter, understand the data sources, 
read the whole paper, be specific and detailed in your com-
ment, be on time, be respectful.

As such, editors today face a huge problem when 
trying to find peer reviewers for a manuscript. Frequent 
causes for reviewer’s refusal include reviewer fatigue due to 
excessive invitations to evaluate manuscripts, lack of time 
or dissatisfaction with the editorial system. 

Traditionally, this function is delegated to a group 
of persons who perform the task altruistically and without 
compensation. But we know that leads to lack of motiva-
tion in the long run. The global question arises as to how 
to attract, credit and incentivize reviewers to facilitate good 
publishing practice. 

Having that in mind we would like to give more visi-
bility to our reviewers, as we know they are the cornerstone 
of the scientific process, despite the lack of true academic 
recognition. 

While other ways of retributing are pending, we 
would like to give full credit to our cooperating experts. 
In the last issue of each year, a full list of reviewers will be 
formally published as a way to recognize and acknowledge 
all the inputs we received to improve the scientific quality 
of the papers submitted to our journal. 

We also would like to endorse specific platforms 
that are now emerging that allow reviewers to add reviews 
to a public profile, and have them verified to be used in 
promotion and funding applications. Reviewer Credits is 
one of these platforms (reviewercredits.com). Reviews per-
formed for partnered journals can be instantly added to the 
reviewers’ profile as they do them. The Open Researcher 

Marina Dias Neto
Departament of Angiology and Vascular Surgery CHUSJ, Porto

Cirurgia e Fisiologia, Faculdade de Medicina 
da Universidade do Porto



12

PORTUGUESE JOURNAL OF CARDIAC THORACIC AND VASCULAR SURGERY

and Contributor ID (ORCID) initiative is integrated in the 
editorial management systems of large and small publi-
shers, and is another platform that may provide a solu-
tion to this problem by tracking all academic contributions 
including records of reviews5. The peer review section of 
the ORCID record is for information about the reviewers’ 
individual peer review contributions. 

Although we know our efforts are still far from a 
true reward for the reviewers’ precious time, we will keep 
track of reviewer rewards and incentives. In the meantime, 
we hope you stay linked and engaged in the quality and 
timely evaluations of our journal submissions’.

 

 

Marina Dias Neto | Editor-in-Chef
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EDITORIAL 
COMMENT

Post-cardiotomy ECMO: time for hope or time for despair?

Post-cardiotomy Low Cardiac Output Syndrome 
(LOCS) is a very severe life threatening situation that is res-
ponsible for a significant portion of cardiac surgery mor-
tality, not to mention morbidity. It is defined by a reduced 
cardiac output that is not sufficient to offer enough 
oxygenation and ventilation to the tissues. It is estima-
ted to happen in 1 -10%% of cardiac surgeries, and also 
consumes very significant clinical resources. With stan-
dard medical therapy, estimated mortality of LCOS ranges 
from 2% to historically higher values of 38% in the most 
severe patients. In the cases of LOCS which are refractory 
to medical therapy and aortic counterpulsation balloon 
(IABP), Extra Corporeal Membrane Oxygenation (ECMO) is 
one of the final therapeutic options. We know from per-
sonal experience that mortality in theses patients, in the 
absence of ECMO, exceeeds 90% of cases. So, an obvious 
need for further mechanical support exists.

In this number of Revista Portuguesa de Cirurgia 
Cardiotorácica e Vascular, we offer two different Portu-
guese experiences of patients treated with ECMO in the 
setting of Post cardiotomy refractory LCOS. Gouveia et al. 
document their experience at Centro Hospitalar Universi-
tário de São João, in Porto, which was started in 2007, 
but due to initial disappoiting results, was abandoned 
up until more recently. This Hospital Center is renowned 
for it´s extensive use of non post-cardiotomy ECMO, and 
post-cardiac surgery patients have reaped some of the 
benefits of non surgical ECMO patients. After bleeding 
is controlled post surgery, the patients are transferred to 
a general ICU were ECMO is carried out until decannu-
lation, more prolonged mechanical assistance, or death. 
Survival to discharge was 38,5% and one year survival was 
25%, in patients unable to be weaned from cardiopulmo-
nary bypass and who would have died a few hours after 
the index surgery.

We can also read Silva et al.'s experience, who 
publish their results with post-cardiotomy ECMO patients 
in Hospital de Santa Marta, Centro Hospitalar Universitário 

Lisboa Central. This experience also shows satisfactory 
results, with a survival to discharge of 18% in adult 
patients. In this study, cannulation was more often cen-
tral, and bleeding occurred in 45% of patients. No lower 
limb ischemia was documented. Survival to discharge and 
at one year was 18% in adult patients.

So, are post-cardiotomy ECMO outcomes dismal, 
bad, acceptable, or a reason to keep hoping and fighting 
for better? Should we forget about this technique, or 
keep using it and improving it? We know that contempo-
rary results, when compared to historical ones, show that 
survival to discharge after post-cardiotomy ECMO has not 
inproved, but the answer to this less than joyful finding 
is that we keep operating on sicker and sicker patients, 
and results of refractory LOCS patients who didn´t receive 
ECMO are known to all.

ECMO has also undergone technical refinings in 
the last 11 years, that are nothing short of a revolution; 
this has been obtained through a constant effort of moni-
toring, improvement, and education from professional 
societies such as ELSO and medical professionals.

In the specific case of post-cardiotomy ECMO 
patients, vascular access depends on the operator´s 
choice. On one hand post-sternotomy patients have a pre-
vious central vascular access, but bleeding and infection 
may complicate recovery. On the other, peripheral arterial 
disease is a common comorbidity of cardiac patients, and 
lower limb ischemia is a fearsome complication. Antegrade 
femural perfusion may help diminish lower limb ischemia 
but it is not always straightforward to obtain, and appro-
priate thin cannulas may not be readily available.

Starting a post-cardiotomy ECMO program is 
always beset with difficulties and frequently initial results 
are dispiriting. We should remember that any patient with 
refractory LCOS will probably not survive more than a few 
hours, and also remember that putative ECMO patients 
who end up not receiving this therapy and end up not sur-
viving would at least have had a chance, even if it is a 10 

Nuno Carvalho Guerra
Cardiothoracic Surgery Department 

Hospital de Santa Maria, Centro Hospitalar 
Universitário Lisboa Norte
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or 20% chance. We should all continue striving for better, 
even if survival to discharge is lower than we wished, since 
the alternative, not fighting for refractory LCOS patients, 
means death. These usual initial experiences will in the 
future undoubtedly give way to better results, since there 
is a lot of room for improvement in the acute mechanical 
support field. Further ways to improve results are related 
to a definite choice between cannulation placement (cen-
tral or peripheral), ways to deal with lower limb ischemia 
(determining, in the acute setting, if any femural artery is 
better suited for large-bore cannulation), using antegrade 
perfusion of lower limbs in a timely and safe fashion, and 
utilizing vascular access automatic suturing devices to pre-
vent groin hematoma. Another situation that could defi-
nitely be improved is the left ventricle unloading strategy 
- none, IABP, or intra-cardiac unloading such as Impella, 
atrial septostomy, and other modalities. None is currently 
believed to be vastly superior to others, but in most post-
-cardiotomy ECMO patients IABP still offers the best com-
promise between invasiveness and efficacy.

Anticoagulation regimes and renal replacement 
therapy are two other aspects that will continue to be 
researched and that will be fine-tuned in the next years, 
improving short-term results.

If the patient survives to decannulation, a long 
road ahead still awaits him. Intra-hospital mortality after 
decannulation is still very significant, and neurological 
and infectious complications are very frequent and very 
frequently severe. A long period of rehabilitation is nee-
ded, both in the ward and as an ambulatory patient, and 
long-term quality of life after surviving ECMO is still unsa-
tisfactory.

After hospital discharge, long term mortality varies; 
in these papers, at one year mortality seems to be stable, 
but at 5 years it is significantly low. Despite seemingly 

disheartening, we should remember this very low survi-
val concerns patients would not survive more than a few 
hours after the surgery, and have gone on to return home 
for a few more years.

We believe that ECMO is an invaluable tool to 
manage LCOS patients, and all moderate and large sized 
cardiac surgery departments should have this technique 
to offer these patients. We also believe that improving 
results of this very specialized technique should be an 
obligation, and improvement starts at outcome measu-
ring and reporting. In this fashion, these patients who 
otherwise be dead have an opportunity to survive and 
return home. Continuous monitoring and improvement 
will allow even more of theses patients to return home 
and live more years.
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EDITORIAL 
COMMENT

The prognostic value of some neglected hematological 
parameters in carotid artery disease

In 1988, when I was a young resident in the first 
year of the Clinical Pathology residency in the Emergency 
Laboratory, we had to perform parts of the complete blood 
count (CBC) manually. It took approximately 1 minute to 
have the blood ready to be introduced in a first-generation 
CBC automated analyzer. The analyzer would give us the 
basic CBC and hemoglobin values, and the white blood 
differential was performed in certain selected cases by 
identifying and counting the cells in a blood smear under 
a microscope. The values were expressed as relative per-
centages, and the morphology of the red blood cells and 
platelets was qualitatively reported. Fortunately, new CBC 
analyzers were introduced that same year in the Hemato-
logy and Emergency Laboratories. The new analyzers pre-
sented a series of new parameters, the RDW (red blood cell 
distribution width) and PDW (platelet distribution width). 
The word “width” in the RDW and PDW tests does not 
mean the size of individual red blood cells or platelets. 
Instead, it refers to the difference in size from the largest 
to the smallest cells. Most of the CBC counters calculate 
RDW as a coefficient of variation (CV), and it is expressed 
as a percentage (12-15%), thus reflecting the distribution 
curve of the corpuscular volume. I noticed that no one was 
looking at those still new parameters. At that time I desig-
ned some small studies about RDW and presented them in 
Internal Medicine meetings. One was called “The value of 
RDW in ferropenic anemias,” presenting the classification 
of anemias based on the RDW and the mean corpuscular 
volume (MCV). Another was called “RDW is not related to 
reticulocyte count”, where the reticulocyte count was per-
formed manually. At that time, RDW was already seen as 
a strong marker of iron deficiency, as it often rises before 
the mean corpuscular volume falls, acting as an early diag-
nostic clue. 

Fast forward to the 21st century. RDW is still a little 
neglected, but now, evidence has accumulated showing 
that there is a strong link between RDW and inflamma-
tion, and it may have prognostic value in nonhematological 
pathologies.1 This is particularly prominent in cardiovascular 

disorders, and RDW-CV was associated with the incidence 
of myocardial infarction and stroke.1 It was also described 
as a good predictor of mortality in coronary artery disease 
in patients undergoing percutaneous coronary interven-
tion and ischemic stroke.2,3 Concerning RDW-CV and 
carotid atherosclerosis, an association between RDW-CV 
and carotid intimal thickness was found.4 and the Tromsø 
Study found that increased RDW was a predictor of caro-
tid plaque development and progression.5 It was advan-
ced that the high values of RDW may reflect deficiencies 
of the integrity of the cell membrane by inducing adhesion 
between RBCs and endothelium with effects on multiple 
organ systems and, consequently, associated with adverse 
outcomes.1 With these data in mind, Duarte-Gamas et al. 
in a paper I also co-authored,6 hypothesized that if there 
is a high prognostic value of RDW-CV in the aforementio-
ned clinical situations, it could be used to predict long-term 
outcomes after carotid endarterectomy (CEA). It was found 
that RDW-CV was associated with MACE (major adverse 
cardiovascular events defined as a composite outcome of 
non-fatal myocardial infarction, acute heart failure, and all-
-cause mortality), myocardial infarction, and all-cause mor-
tality in patients submitted to CEA. The associations were 
maintained for long-term all-cause mortality and MACE 
even after adjustment for hemoglobin levels, a potential 
confounding factor. 

	 The role of inflammation and oxidative stress 
as culprits of atherosclerosis led Pereira-Neves et al.7,8 to 
write a narrative review of the neutrophil-to-lymphocyte 
ratio (NLR) and platelet-to-lymphocyte ratio (PLR) concer-
ning their prognostic ability in patients with carotid artery 
disease. The review of these easily obtained hematological 
ratios included 18 papers with a total of 5339 patients. It 
was known that NLR was linked to prolonged low-grade 
inflammation presenting a positive correlation with high-
-sensitivity C-reactive protein,9 and PLR was associated with 
cardiovascular diseases.10 Both neutrophils and platelets 
have been implicated in pro-inflammatory status and repair, 
and there are suggestions of an active role in atherogenesis 
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FOUNDERS

Rui de Lima, Master and Pioneer in Portuguese 
Thoracic Surgery

Rui Cândido de Figueiredo Lima is an unavoidable 
figure amongst the founding fathers of Portuguese Thora-
cic Surgery. He was born on the 25th of November 1910 
in Lisbon where he studied and graduated in Medicine and 
Surgery on the 29th of July 1933.

Admitted to the Civil Lisbon Hospitals in November 
1933, he began his clinical career in this prestigious public 
institution. In 1936 he was one of the applicants admitted 
to the General Surgery residency, in Dona Estefânia Hospi-
tal, under the guidance of the Senior Surgeon Luís Quintela, 
working alongside with the surgeons João Rafael Bello de 
Morais, Daniel Carreira and Martins de Queirós. 

Hired as a General Surgery resident, he worked ini-
tially as a General Surgeon and later as a Thoracic Surgeon, 
participating in the first lung resections ever performed in 
Portugal, initiating his dedication to Thoracic Surgery from 
1938 onward. After public exams where he was approved 
with “absolute merit”, he attained the title of General Sur-
gery Specialist by the Portuguese Medical Board, but still was 
not admitted on the Civil Hospitals payroll.

In 1941, a surgical department was created for tuber-
culosis treatment at Hospital Curry Cabral, headed by Luis 
Quintela, where he gained experience doing collapse therapy 
techniques (therapeutic pneumothorax and thoracoplasty) 
but also lung resections.

Seeking further knowledge he went to England in 
1946 with a British Council scholarship, touring several hos-
pitals for 6 months (Brompton Hospital, London Chest Hospi-
tal, and London Hospital) and finally working as a resident at 
the Harefield County Hospital in Uxbridge. He had firsthand 
experience cooperating with renowned Thoracic surgeons 
at the time: Price Thomas, Holme Sellors Thompson, Tubbs, 
Brock and Paterson among others. In Papworth (Cambridge) 
he came into contact with the cinesitherapy techniques, 
already vastly applied in the perioperative period, for the 
rehabilitation of tuberculosis patients.

Back in Lisbon, in the beginning of 1947, he went 
back to work as a general surgeon with Luis Quintela. By then 
he had accumulated a wide experience in Thoracic surgery, 
but was unable to exercise his chosen profession for the Lis-
bon Civil Hospitals had no posts for Thoracic surgeons, and 
the National Institute for Assistance to Tuberculous (I.A.N.T.) 
was not recruiting.

A window of opportunity presented itself when the 
I.A.N.T. opened two posts for Thoracic surgeons in 1950. 
Despite having roots in Lisbon, he ran for the D. Manuel II 
Sanatorium in Vila Nova de Gaia, being hired together with 
Esteves Pinto in July 1951.

An opening as Head of Department at the Flamenga 
Sanatorium, in Vialonga, brought him back to the Lisbon Dis-
trict in November 1951. His first action was to increase the 
treatment capacity from 60 to 130 beds, improving medical 
and surgical care, for tuberculosis was a social calamity. The 
creation of a pathology laboratory, a department of bron-
choscopic intervention and improvements in the radiology 
department were other interventions that made an enor-
mous difference in patient care.

The Flamenga Sanatorium referred patients for 
surgery to the D. Carlos I Sanatorium in Lisbon, but with 
a waiting list of many months, so he purchased surgical 
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instruments (some at his own expense) and founded a small 
Thoracic Surgery Department. In 1952 he performed the first 
successful lobectomy at the I.A.N.T. From December 1951 to 
June 1952 he operated 138 patients.

As a Thoracic Surgeon of the I.A.N.T., he also worked 
at the Encosta da Saúde Sanatorium, accumulating a total 
of 385 collapse therapies and lung resections surgeries from 
1950 to 1961.

In July 1952 he transferred to D Carlos I Sanatorium. 
Initially he was authorized to operate on tuberculosis only. 
Later in 1954, due to the necessity to operate associated 
pathology in infectious tuberculosis patients he was authori-
zed to perform general surgery in these patients at the Sana-
torium.

From 1952 to 1955 he underwent several foreign 
fellowships, at Thoracic Surgery reference centers in Europe, 
where he contacted with the emerging techniques for lung 
resection.

At Edouard Herriot Hospital in Lyon he was with 
Paul Santy and Marcel Bérard in 1952 and 1954. In Swe-
den, in 1955, he contacted with Craaford and Bjork at the 
Karolinska. The same year he was in Paris at Broussais Hos-
pital with D’Allaines and Dubost, at Laennec Hospital with J. 
Mathey, and in Holland at the Groningen University Hospital 
with Leendert Eerland.

In 1953 he was appointed as Head of Surgery of the 
I.A.N.T., and as such, Director of the Thoracic Surgery center 
of the South, at D Carlos Sanatorium. He went to Sousa Mar-
tins Sanatorium, in Guarda, on a regular basis every 15 days, 
to perform surgery but later, by his order, the patients that 
needed surgery were transferred to D. Carlos I Sanatorium 
where the patients received better post-operative care.

That same year, with the emergence of Cardiac Sur-
gery, the Lisbon Center of Cardiovascular Surgery was crea-
ted, within the Thoracic Surgery Center. He accumulated the 
post as Director of Cardiovascular Surgery until 1955, when 
a separation of pulmonary surgery and cardiovascular sur-
gery occurred. He carried on as Director of the Thoracic Sur-
gery Center, that grew and evolved under his leadership to 
become a national Thoracic Surgery reference center perpe-
tuated by his followers.

From 1960 to 1963 he was a member of the Advi-
sory Board for the I.A.N.T. and in 1972 he was appointed 
by the Secretary of State for a commission to reform the 
I.A.N.T. With the conversion of the so called “dispensários”s 
to primary care centers and the D. Carlos I and D. Manuel II 
Sanatoria into large Hospital Units, these would absorb the 
patients from some small sanatoria and other even smaller 
nursing shelters.

In 1975 the D. Carlos I Sanatorium was renamed as 
Hospital Pulido Valente, classified as a Central Hospital, where 
he continued as Head of Thoracic Surgery Department, the 
only surgical department in Portugal dedicated exclusively to 
non-cardiac Thoracic Surgery, until the present days. 

That same year the Thoracic Surgery Department of 
Hospital Pulido Valente  received the first General Surgery 
residents for the Thoracic Surgery fellowship, and from 1978 
onwards, was recognized proficiency for Cardio-Thoracic Sur-
gery training, receiving it’s first residents.

From 1976 until his retirement in November 1980, 
he teached General Surgery and Thoracic Surgery as an Invi-
ted Professor at the Faculdade de Ciências Médicas in Lisbon 
(now renamed “Nova Medical School”).

On a personal level, I had the privilege of being a resi-
dent at his Department, working directly under his guidance, 
if only for a short time, from 1979 till 1980. He introduced 
me to the world of Thoracic Surgery from the treatment of 
tuberculosis and its sequels to the thoracic surgical oncology 
that was starting to emerge at that time.

His dedication to his patients, the respect for human 
life and the enthusiasm with which he teached and trans-
mitted all his knowledge and life experience characterized 
his personality.

He performed the surgical technique with secure and 
weighted gestures, as a reflection of his vast experience of 
more than 4500 thoracic surgeries, not avoiding difficult 
cases but setting surgical indications for the best results with 
wisdom and talent.

He contributed for the evolution of Portuguese Tho-
racic Surgery with the publication of the modification of 
thoracoplasty and surgical treatment of Hydatid cysts  tech-
niques in “Variante da técnica de toracoplastia” and “Téc-
nica pessoal de aspiração dos quistos hidáticos”, as well as 
several publications on the technique of bronchoplasty from 
1965 to 1980 (“A nossa experiência no tratamento dos ade-
nomas brônquicos” and “Bronchial Adenoma: clinicopatho-
logic study and results of treatment”) and other personal 
unpublished technique modifications that he passed along 
to his followers.

Affiliated to several national and international scien-
tific Societies, he was an effective member of the Board of 
Directors of the International Union Against Tuberculosis, 
and was elected as vice-president of the Portuguese Society 
of Respiratory Pathology from 1974 -1976.

After his initial experience as secretary to the medi-
cal Journal “Medicina Contemporânea” from 1935 to 1945, 
headed by Reynaldo dos Santos and Alberto Mac-Bride, he 
ended up publishing 44 papers in national and international 
medical journals, and was responsible for over 50 lectures in 
Thoracic Surgery both in Portugal and abroad.

It is unquestionable the way Dr. Rui Cândido de 
Figueiredo Lima’s contribution brought prestige to Portu-
guese Thoracic Surgery, especially at D. Carlos I Sanatorium, 
latter, Hospital Pulido Valente. 

In 2003 he passed beyond life and time, but his 
human and professional dimension will survive in the 
memory of all those who worked alongside him and had the 
privilege of his company. He was one of the most distingui-
shed and significant pioneers and will go down in History as 
one of the Fathers of Portuguese Thoracic Surgery.

In conclusion I wish to express my uttermost pride 
and honor of having worked as his close assistant, on a daily 
basis, if only for one year, until his retirement at Hospital 
Pulido Valente

The Author would like to thank Dr. Fernando Men-
donça de Lima, Dr. Rui de Lima’s son, for providing the docu-
mentation that made this small tribute possible.
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Abstract
Objectives: Our objective was to examine the results of ECMO post cardiotomy in Centro Hospitalar Universitário S. 

João (CHUSJ).  
Methods: Between 2011 and 2019, 13 patients were cannulated for refractory cardiogenic shock post-cardiotomy; 8 

(61,5%) male and 5 (38,5%) female. Patients under 18 years old were excluded.
Data was collected from hospital archives concerning preoperative comorbidities, open-heart surgery procedure, dates 

of ECMO cannulation and decannulation, postoperative complications, hospital mortality and cause of death. Follow-up was 
obtained by review of the last outpatient observation. 

The outcomes investigated were hospital mortality and survival at 12, 36 and 60 months.
Results: After a median ECMO-VA therapy of 6 days (1-16 days), 7 (53,8%) patients were successfully decannulated; 

from these 2 succumbed from stroke and septic shock, one is still in intermediate care convalescing steadily and 4 were 
discharged. Overall 8 (61,5%) patients died. 5 (38,5%) survived, 4 were discharged home and 1 is still in intermediate care. 
Survival (after discharge) at 12, 36 and 60 months was respectively 25%, 16,7% and 8,3%.

	 Regarding postoperative complications, reoperation for bleeding was necessary in 5 (38.5%), stroke was diagnosed 
in 2 (15,4%), dialysis in 6 (46,2%), leg ischemia affected 5 (38,5%) and mediastinitis occurred in 1 (7,7%).

Conclusions: VA ECMO saves a life in each three patients suffering from refractory cardiogenic shock after cardiac 
surgery. Despite risks associated with advanced cardiopulmonary support, survivors maintain good health condition.

INTRODUCTION

In selected patients in cardiogenic shock after 
heart surgery, venoarterial extracorporeal membrane 
oxygenation (VA ECMO) offers the possibility for heart 
recovery or a bridge to investigate other treatments.1 

OBJECTIVE
Our objective was to examine the results of post 

cardiotomy ECMO in Centro Hospitalar Universitário S. 
João (CHUSJ) in Oporto, Portugal, from 2011 to 2019.

MATERIAL AND METHODS 
We searched our registries for all adult patients 

treated with ECMO after open heart surgery. Therefore, 
between 2011 and 2019, 13 patients were cannula-
ted for refractory post-cardiotomy cardiogenic shock: 8 
(61,5%) males and 5 (38,5%) females. 

Data was collected from hospital archives con-
cerning preoperative comorbidities, open-heart surgery 

procedure, dates of ECMO cannulation and decannula-
tion, postoperative complications, hospital mortality and 
cause of death. Follow-up was obtained by review of the 
last outpatient observation. 

Facing intraoperative failure to wean from cardio-
pulmonary bypass, eligibility for ECMO was decided by a 
multidisciplinary team, headed by the main surgeon and 
the ECMO expert on call. We emphasize that these diffi-
cult decisions are unsubstantiated by trials, information 
is scarce and consequently, absolute contraindications 
are not established. Type of cannulation was left at sur-
geon discretion; nonetheless peripheral cannulation was 
favoured, alongside distal perfusion catheter insertion.

After initial post-operative stabilization in the car-
diothoracic unit, specially related to bleeding control in 
patients with central ECMO, according to the hospital 
policy all patients were transferred to a dedicated ECMO 
unit. In addition to regular ICU check-up, ECMO patients 
had head and peripheral tissue oxygenation near-infra-
red spectroscopy (NIRS) monitoring to detect ischemia. 
Moreover, right arm arterial pressure and oxygenation 
were mandatory to diagnose Harlequin syndrome. The 
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entire circuit was inspected daily for kinks, damage of 
tubes and presence of clots. Moreover, transmembrane 
pressure gradient (∆P) trends and blood gas exchange 
analysis denoted oxygenator usability. Concerning anti-
coagulation, after complete heparin reversal with pro-
tamine, heparin was only initiated after the bleeding 
resolved and administered to maintain an activated pro-
thrombin time (aPTT) 1,8-2 times normal. The objective 
in all patients was bridge to recovery.

The investigated outcomes were hospital mortality 
and survival at 12, 36 and 60 months.

STATISTICAL ANALYSIS
Descriptive analysis was performed for the entire 

cohort and data presented as percentage (%), mean 
and standard deviation, median, range or interquartile 
ranges (IQRs), according to its distribution. Intergroup 
analyses were conducted using chi-square tests or Fisher 
exact test for categorical variables and Student t-tests or 
Mann-Whitney for continuous variables, according to the 
dimension and distribution of the samples, respectively. 
Linear correlations were tested with the Pearson’s test. A 
stepwise logistic regression was conducted for the mul-
tivariate analysis of hospital mortality. The survival data 
was described with Kaplan Meyer curves and time related 
comparisons between groups using the log-rank test. The 
results were considered statistically significant if p< 0,05 
was computed.

RESULTS
The number of ECMO expanded with the abso-

lute number of surgeries in our department (Fig.1) due to 
increased experience with the technique. 

A total of 13 patients unable to wean from car-
diopulmonary bypass were treated with VA-ECMO for a 
median of 6 days (1-16 days). Seven (53.8%) patients were 
successfully decannulated; from these 2 succumbed from 
stroke and septic shock, 4 were discharged and 1 was con-
valescing steadily at the time of writing. Overall, 8 (61,5%) 
patients died and 5 (38,5%) survived. Survival (after dis-
charge) at 12, 36 and 60 months was respectively 25%, 
16,7% and 8,3% (Fig. 2). Survivors remained in NYHA class 
I or II in follow-up appointment.

Regarding postoperative complications, reoperation 
for bleeding was necessary in 5 (38.5%), stroke was diag-
nosed in 2 (15,4%), dialysis in 6 (46,2%), leg ischemia in 5 
(38,5%) and mediastinitis occurred in 1 (7,7%). (Table. 2)

DISCUSSION 
The ECMO program was implemented in our hos-

pital in 2010 through a dedicated team to address the 
H1N1 pandemic. Over the years experience grew, gradually 
encompassing sicker patients, namely the post cardiotomy 
refractory cardiogenic shock ones. Although this group of 
patients is widely recognized as the ones having the worst 
outcomes with this technique, initial enthusiasm faded as 
the first patient died and the technique for post cardiotomy 
shock was interrupted until 2017. However, as experience 
thrived with respiratory and non-respiratory ECMO, this 
technique was used more frequently and over time, initial 
worrisome results improved. 

Refractory shock after cardiac surgery is more 
usual after technically challenging and lengthy opera-
tions, where the surgical team has put all its best, making 
the decision to use ECMO difficult. This difficulty is often 
increased by the emotional link between surgeon, patient 

Figure 1 Correlation of number of surgeries and ECMO per year.
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and families, and by the surgical culture of success. None-
theless, this decision demands good and objective clinical 
judgement. Scrutiny of factors identifying patients more 
likely to survive should warrant the establishment of gui-
delines.2 However, until this moment no official recom-
mendations about this topic were published, in particular 
contra-indications based in factors affecting survival or 
specific management strategies. 

It is known that age is a decisive factor, since older 
patients have worse prognosis, particularly older than 70 
years old.3 Our oldest patient was 68 years old, nonetheless 
in this small series age per se did not affect survival (p=1,0). 
Unambiguously, two patients over sixty survived, likewise 
one in thirties, one in twenties and a 22-year-old woman is 

currently admitted in intermediate care, after chest recons-
truction for mediastinitis.

In addition to patient selection, other factors may 
influence outcomes, namely cannulation strategy. Despite 
easy conversion of cardiopulmonary bypass to central VA 
ECMO, since 2017 we favor peripheral cannulation, due to 
the excessive risk of bleeding and infection with the first. In 
our study, two out of three patients with central cannula-
tion succumbed from septic shock and multiorgan failure. 
Recently a meta-analysis corroborated a positive association 
between central cannulation and hospital mortality in post-
-cardiotomy VA ECMO.4 

Peripheral cannulation may be complicated with 
suboptimal venous drainage and unloading of the left 
ventricle. These difficulties may be surpassed by simple 
measures as flow diminution, inotropes or insertion of an 
IABP.5 If preliminary measures fail, the preferred and most 
efficacious technique that has been utilized is atrial septos-
tomy with a trans-atrial cannula placement as an additional 
inflow cannula to the system;6 another valuable although 
more expensive option is Impella heart pump.7 Surgical 
techniques have the drawback of invasiveness but permit 
insertion of large bore catheters to unload the left ventricle 
and rapidly reverse pulmonary edema. We point out that 

Table 1 Basic characteristics of the 
population

Covariates Overall series
(13 patients)

Age (median) 51 years (18-68)

Gender Female 5 (38,5%)
Male 8 (61,5%)

Serum creatinine 
(μmol/L) 84,9 (32,7-234,31)

PAD 0

COPD 1 (7,7%)

Active endocarditis 1 (7,7%)

Critical state 5 (38,5%)

Insulin-dependent 
diabetes 1 (7,7%)

NYHA

I – 2 (15,4%)
II – 3 (23,1%)
III - 2 (15,4%)
IV – 6 (46,2%)

CCS IV 6 (46,2%)

LVEF

<21% - 3 (23,1%)
21-30% - 1 (7,7%)
31-50% - 6 (46,2%)
>50% - 3 (23,1%)

Recent myocardial 
infarction 2 (15,4%)

SPAP

<31mmHg – 1 (7,7%)
31-55mmHg – 5 (38,5%)
>55mmHg – 2 (15,4%)
Unknown – 5 (38,5%)

Urgency
Elective – 7 (53,4%)
Urgent – 4 (30,8%)
Emergent – 2 (15,4%)

Aorta surgery 6 (46,2%)

Euroscore II 
(median) 8,7% (0,7-41,6)

PAD – pulmonary artery disease; COPD – chronic obstructive pulmonary disease; 
NYHA class – New York Heart Association classification; CCS-IV– Canadian 
cardiovascular society grade IV; LVEF – Left ventricle ejection fraction; SPAP – Systolic 
pulmonary artery pressure 

Table 2 Operative characteristics of the 
population

Surgical procedure Overall series
(13 patients)

Congenital 
(anomalous origin of 

coronary arteries)
1 (7,7%)

Isolated CABG  2 (15,4%)

Isolated valve 2 (15,4%)

Combined valve 2 (15,4%)

Valve & CABG 2 (15,4%)

Heart transplantation 4 (30,8%)

Extracorporeal 
circulation time (min) 169 (105-451)

Aortic clamp time 
(min) 97 (0-221)

Table 3 Postoperative complications 

Covariates Overall series
(13 patients)

Reoperation for 
bleeding 5 (38,5%)

Stroke 2 (15,4%)

Dialysis 6 (46,2%)

Leg ischaemia 5 (38,5%)

Mediastinitis 1 (7,7%)
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patients with lowest ejection fraction often need efficient 
unloading to avoid irreversible damage.

Left ventricle unloading is controversial. In our study 
3 (23,0%) patients had an IABP inserted before VA ECMO, 
which remained for purposes of left ventricle unloading. In 
the other nine patients, there was no evidence of severe left 
ventricle distension in the echocardiogram despite the adop-
tion of conservative measures (no unloading).  However, a 
recent meta-analysis demonstrated any unloading strategy 
in VA ECMO patients was associated with lower mortality as 
compared to no-unloading.8 However, the role of residual 
left ventricular function remains elusive in these studies, as 
patients with better residual LV function will probably survive 
more and depend less on the strategy of unloading. 

Four (33,3%) patients already discharged were 
in NYHA class I-II. In accordance with scientific literature, 
despite perioperative care improvement, hospital survival 
remains stable around 30%.9 We emphasise that, despite 
this ominous results, VA ECMO salvages a third of patients 
in post cardiotomy refractory cardiogenic shock and survi-
vors can maintain a good health condition.10 As expected, 
survival reduces over time as 25%, 16,7% and 8,3% patients 
are alive 12, 36 and 60 months after surgery.

Frequent complications ensue in patients requiring 
VA ECMO after heart surgery. We highlight the extended 
surgical extracorporeal circulation times, triggering coagu-
lation disorders and bleeding, requiring transfusion with 
associated morbidity and mortality.

In this series, excessive haemorrhage was strongly 
associated with death, causing the demise of five (38,5%) 
patients. A meta-analysis showed comparable high rates 
of reoperation for bleeding (between 32,0-68,0%) in VA 
ECMO patients.11 A recent observational study demons-
trated association of low haemoglobin (< 9g/dL), fibrino-
gen (<2g/L), pH (<7,12) and BMI (<25) with early major 

bleeding events.12 Taking into account these findings, can-
nulation of severely acidotic or anemic patients may be 
futile, unless amenable to a speedy correction.  

Peripheral cannulation may diminish leg perfusion, 
particularly in hemodynamically unstable patients with 
large arterial cannulas. Other factors related to ischemia 
are small femoral arteries, peripheral vascular disease, 
difficult cannulation1 and vasoactive infusions.13 We rou-
tinely monitor oxygenated blood in peripheral extremities, 
aiming for a perfusion pressure above 50mmHg and we 
perfuse the superficial femoral artery with a 5-7 Fr cathe-
ter, according to the patient’s size.

In our small series, leg ischemia was a lethal compli-
cation, with only one survival of the five (38,5%) patients 
diagnosed. Wang et al reported an incidence of leg ische-
mia between 10,0-20,0%11, however parallelism of these 
results is challenging because of our small sample.  

In our study, no patient suffered from peripheral 
artery disease; however vasoactive infusions were univer-
sally administered in these coagulopathic patients after 
long extracorporeal circulation runs.

Ischemic stroke and intracranial bleeding are major 
complication of VA ECMO. Ischemic stroke has no specific 
risk factors and does not appear to increase mortality, as 
opposed to intracranial bleeding, which is linked to female 
sex, central cannulation, thrombocytopenia and rapid CO2 
clearance.14 In our analysis 2 (15,4%) patients succumbed to 
extensive ischemic stroke, but no case of brain hemorrhage 
was detected. This proportion is in line with recent studies.11 
Unsurprisingly, no case of Harlequin syndrome was diagno-
sed as in postcardiotomy VA ECMO patients it is uncommon 
that heart recovery happens before lung recovery. 

Advanced circulatory support was maintained 
during a median of 6 days (1-16 days), without significant 
disparity between survivors and victims. Survivors were in 

Figure 2 Survival after postcardiotomy ECMO. 
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VA ECMO for 4-7 days besides a patient still admitted for 
mediastinitis who was decannulated at 16th day after sur-
gery. Two patients died after more than 10 days of VA 
ECMO for aortic dissection and refractory right ventri-
cle failure, which may be related to the diagnosis itself. 
One patient died of ischemic stroke after 10 days of VA 
ECMO, but one cannot ascertain if it was a complication 
directly related to ECMO. Biancari et al demonstrated 
prolonged VA ECMO therapy may achieve good results,15 
but Di Mauro recognized duration of circulatory support 
between 4-7 days achieves the best results.16 In absence of 
recovery allowing weaning from ECMO, a patient deemed 
not having an irreversible clinical condition should main-
tain longer periods of circulatory support. 

In these challenging patients, selection and opti-
mization of perioperative care are vital to achieve good 
results. We hypothesize that the concentration of postcar-
diotomy patients in a single Department might improve 
the expertise and save more lives. As stated by Biancari 
et all, centers that treat more than 50 patients with post-
cardiotomy venoarterial extracorporeal membrane oxyge-
nation have a significantly lower hospital mortality than 
lower volume centers.15

Despite the small number of this series, its results 
are in line with others reported15,11 We understand better 
patient selection and improved perioperative care, namely 
improved hemostasis and less transfusions, will ultimately 
increase survival in our Department.  

CONCLUSION
VA ECMO saves a life in each three patients suffe-

ring from refractory cardiogenic shock after cardiac surgery. 
Despite risks associated with advanced cardiopulmonary 
support, survivors maintain good health condition. 

Further studies in the field are required to better 
select and treat patients. 

STUDY LIMITATIONS 
This study has limitations. It is a retrospective analy-

sis of a very small sample of patients.
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Abstract
Objectives: We aim to report our experience on venoarterial extracorporeal membrane oxygenation (VA-ECMO) for 

postcardiotomy shock (PCS).
Methods: Single center, retrospective study of all patients on VA-ECMO for PCS, from November 2006 to July 2019. 

Pediatric and adult patients were analysed separately. Primary outcomes were survival to discharge and one-year survival. 
Results: Twenty-nine patients were included. Pediatric group (group PED) (62%, n=18):  mean age 1,3±2,1 years and 

39% male. Adults (group AD) (38%, n=11): mean age 55,6±15,9 years and 64% male. Indications in group PED were complex 
congenital heart surgery (94%) and heart transplant (6%), with 27% being reoperations; in group AD valvular surgery (45%), 
aortic surgery (21%), coronary artery bypass grafting (18%) and pulmonary endarterectomy (9%); 45% were reoperations. ECMO 
support was initiated intraoperatively due to failure to wean from cardiopulmonary bypass in 28% of group PED and 73% of 
group AD. Central cannulation was performed in all pediatric patients and 82% adults. Bleeding was the most common compli-
cation in both groups (group PED 39%, group AD 45%). Mean ECMO support time was respectively 6,2±4,9 and 6,2± 3,6 days 
for group PED and group AD. Weaning rate was 44% in group PED (with 2 patients bridged to LVAD) and 45% in group AD. 
Survival to discharge as well as one-year survival were both 28% in group PED and 18% in group AD. 

Conclusion: Despite low survival and high complication rates, VA ECMO support provides a survival benefit in refractory 
cases, with a dismal prognosis, that would otherwise die. 

INTRODUCTION

Cardiogenic shock following cardiac surgery is a life-
-threatening condition, causing severe myocardial contractile 
impairment and reduced organ perfusion.1 Approximately 
1% of patients on postcardiotomy shock (PCS) are refrac-
tory to inotropic support and/or intra-aortic balloon pump 
counter pulsation (IABP) support, have poor prognosis, and 
almost invariably die without urgent or emergent mecha-
nical circulatory support (MCS).2,3 Extracorporeal membrane 
oxygenation (ECMO) is a life-saving therapy for patients 
with unstable haemodynamics despite optimal loading and 
maximal dose of inotropes and it is increasingly used as 
the most advanced short-term therapy to promote cardiac 
recovery in PCS.2,4 Venoarterial ECMO (VA-ECMO) provides 
both circulatory and respiratory support, allowing cardiopul-
monary recovery.5  Additionally, it is immediate availability 
and ease of application not only enables timely rescue and 

possible cardiopulmonary recovery, but also offers time for 
stabilization, identification of residual lesions or neurologi-
cal compromise, and provides a bridge to decision, in which 
destination therapy with an upgrade to a ventricular assist 
device (VAD), heart transplantation, recovery or death will be 
the possible outcomes.6,7 However, the exponential increase 
in ECMO use over the last decades has not been accompa-
nied by improved early survival.8

 	 We present our center’s experience on VA-ECMO 
support for refractory PCS. This study aims to report and 
analyse the outcomes.

METHODS

We retrospectively reviewed all patients on 
refractory PCS who were on VA-ECMO for temporary cir-
culatory support from November 2006 to July 2019 in 
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our center. Pediatric (group PED) and adult (group AD) 
patients were analysed separately. All data, including 
patient demographics, ECMO support data, complica-
tions, in-hospital and one-year survival, were collected 
from the hospital clinical records and the department’s 
database. Primary outcomes were survival to discharge 
and one-year survival.

RESULTS

Patients characteristics
A total of 29 patients required VA-ECMO support 

for PCS between November 2006 and July 2019. Group 
PED (62%, n=18) had a mean age of 1,3 ± 2,1 years 
old (range 4 days - 8 years) and 39% were male. Group 
AD (38%, n=11) mean age was 55,6 ± 15,9 years old 
(range 30 - 76 years) and 64% were male.

Indications for PC-ECMO in group PED were com-
plex congenital heart surgery in 17 patient and post-
-heart transplant in one patient; 27% of patients had 
history of previous cardiac surgery. In group AD, indica-
tions were valvular surgery (n=5), aortic surgery (n=3), 
coronary artery bypass grafting (n=2) and pulmonary 
endarterectomy (n=1); 45% were reoperations. Other 
baseline characteristics are listed in Table 1.

ECMO support characteristics
ECMO support was initiated intraoperatively due 

to failure to wean from cardiopulmonary bypass (CPB) – 
group PED 28%, group AD 73%; and due to refractory 
cardiogenic shock during the first postoperative day – 
group PED 50%, group AD 18%; between 24 and 48 
hours after the surgery – group PED 11%, group AD 9%; 
and after 48 hours –group PED 11%. Central cannula-
tion was performed in all pediatric patients and in 82% 
of the adults. ECMO support data is listed in Table 2. 

Postoperative outcomes
Inotropic support over 48 hours and prolonged 

mechanical ventilation were the most common compli-
cations in both groups. Bleeding (need for transfusion 
support and/ or total bleeding at 48 hours exceeding 
10ml/kg, haemorrhagic dyscrasia and upper gastroin-
testinal bleeding) was 39% in group PED and 45% in 
group AD. Other complications were cerebrovascular 
injury (group PED 28%, group AD 9%), renal failure 
requiring dialysis (group PED 22%, group AD (45%), 
infection (group PED 39%, group AD 18%) and limb 
ischemia (group PED 6%, group AD 9% with limb ampu-
tation). The remaining outcomes are listed in table 2.

In group PED, two patients who were eligible for 
assistance upgrade were bridged to LVAD (11%). The 

Table 1 Baseline characteristics

Group PED (n= 18) Group AD (n= 11)

Age (years), mean±SDa     1,3 ± 2,1 55,6 ± 15,9

Male gender (%) 7 (39) 7 (64)

Body mass index > 30 (%) - 2 (18)

Arterial Hypertension (%) - 7 (64)

Diabetes (%) - 2 (18)

Hyperlipidemia (%) - 4 (36)

Smoker (%) - 5 (45)

Arrythmia 6 (33) 4 (36)

Myocardial infarction (%) - 3 (21)

Congestive Heart failure (%) 4 (22) 6 (55)

Lung disease (%) - 1 (9)

Renal disease (%) - 2 (18)

Cerebrovascular disease (%) - -

Peripheral vascular disease (%) - 1 (9)

Procedure
       Complex congenital heart surgery
       Valvular surgery
       CABG
       Aortic surgery
       Heart transplant
       Pulmonary endarterectomy

17
-
-
-
1
-

-
5
2
3
-
1

Previous cardiac surgery (%) 5 (28) 5 (45)

aSD: standard deviation; bCABG: coronary artery bypass grafting.
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first patient was on ECMO support for 8 days and the 
second for 15 days, both for PCS following an atrial 
switch with coronary bypass grafting of the LAD due 
to ischemic injury. The first was on LVAD support for 
14 days, complicated by intracranial haemorrhage and 
multiorgan dysfunction, and the other patient was one 
hour on LVAD, remaining refractory to any support. 
Both patients died in-hospital.

Mean ECMO support time was respectively 6,2 ± 
4,9 and 6,2 ± 3,6 days in pediatric and adult groups.  
Mean ICU stay and mean hospital stay were 24,8 ± 35,3 
and 32,6 ± 46,3 days in group PED, and 11,6 ± 9,5 and 
12,5± 9,3 days in the group AD. Weaning rate was 44% 
in group PED and 45% in group AD.

Survival 
Survival to discharge as well as one-year survival 

were 28% in group PED and 18% in group AD (table 
3). In group PED, the cause of death was multiorgan 
failure in 7 patients, refractory cardiogenic shock in 5 
patients and one patient died from haemorrhagic shock. 
In group AD there were 5 deaths due to multiorgan fai-
lure, 4 patients died from refractory cardiogenic shock 
and one patient from septic shock. 

DISCUSSION
This retrospective study reports our center expe-

rience on VA ECMO as our first line MCS for patients on 
PCS refractory to optimized inotropic support and/or IABP 
support. Most reported data in the literature arise from 
retrospective series, mainly single-center experiences.1 
Recently, data from the Extracorporeal Life Support Orga-
nization (ELSO) Registry confirmed a substantial increase in 
PC ECMO use over the last 10 years.8 

In our series, PC ECMO was performed in a total of 
29 patients: 18 children and 11 adults. Survival to discharge 
was 28% in group PED and 18% in group AD, despite 
higher weaning rates of 44% (with 2 patients bridged to 
VAD, but neither of them survived) and 45%, respectively. 
Mean ECMO support time was respectively 6,2 ± 4,9 and 
6,2 ± 3,6 days in pediatric and adult groups. These findings 
are in line with the literature. The latest expert consensus 
of EACTS/ELSO/STS/AATS reports a survival of 20-40%, 
despite a weaning rate of 40-60%; the duration of ECMO 
support necessary for adequate myocardial recovery is typi-
cally 5-7 days.9 Successful weaning varies greatly within 
published series, ranging from 31% to 76%, with almost 
half of the reports showing a weaning rate at or slightly 
above 50%. Survival to discharge rates are far less, ranging 

Table 2 ECMO data and postoperative outcomes

Group PED (n= 18) Group AD (n= 11)
ECMO timming

Intraoperative
Postoperative     

5 (28)
13 (72)

8 (73)
3 (27)

ECMOa cannulation (%)
   Central
   Peripheral

18 (100)
-

9 (82)
2 (18)

ECMO weaning (%) 8 (44) 5 (45)

ECMO duration (days), mean±SDb 6,2 ± 4,9 6,2 ± 3,6

ICUc stay (days), mean±SD 24,8 ± 35,3 11,6 ± 9,5

Hospital stay (days), mean±SD 32,6 ± 46,3 12,5± 9,3

Complications (%)
Bleeding
Limb ischemia
Cerebrovascular events
Renal failure
Inotropic support >48h
Arrhythmias 
MV > 24hd
Infection
Technical 

7 (39)
1 (6)
5 (28)
4 (22)

18 (100)
3 (17)

18 (100)
7 (39)
1 (6)

5 (45)
1 (9)
1 (9)
5 (45)

11 (100)
1 (9)

11 (100)
2 (18)

-

aECMO: extracorporeal membrane oxygenation; bSD: standard deviation; cICU: intensive care unit; dMV: mechanical ventilation.

Table 3 ECMO weaning, survival to discharge and one-year survival

Total Runs (n) Weaning rate 
(%)

Survival to 
discharge (%)

One-year 
survival (%)

Group PED 18 44 28 28

Group AD 11 45 18 18
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from 16% to 42%.10-16 Biancari et al17 showed a weaning 
rate of 60%, while hospital survival was 36%, probably 
owing to the combined impact of the underlying disease 
and the extent of the surgical procedure, along with further 
complications. Despite the technology improvements and 
increased experience in ECMO care management, survival 
has not improved in the last 20 years.11 ELSO reported that 
has been a gradual decline in the survival after PC-ECMO.7 
This may be owing, at least in part, to more widespread 
application of this technology to higher risk patients.1 Mul-
tiorgan failure, despite recovery from myocardial failure, is 
an important contributor to mortality.18 In fact, the actual 
cause of death may be interpreted in a misleading fashion in 
ECMO patients, as reported by Rastan and colleagues who 
showed that in almost 30% of autopsies, an unexpected 
cause of death was found.19  Another important finding 
in the present study is that all patients who survived the 
early postoperative period in both groups were alive at one-
-year follow-up. Although the follow-up period was short, 
it demonstrated that once successfully discharged from the 
hospital, the survivors remained alive. These results justify 
the use of aggressive treatment for patients with refractory 
PCS as confirmed by recent publications.20-22 

The increased complication rate is due to both the 
ECMO circuit itself and the patients critical state, which can 
impact the immediate and remote outcomes.23 Despite ino-
tropic support over 48 hours and prolonged mechanical 
ventilation, bleeding was the most common complication 
(group PED 39%, group AD 45%). Other complications 
were cerebrovascular injury (group PED 28%, group AD 
9%), renal failure requiring dialysis (group PED 22%, group 
AD 45%) and infection (group PED 39%, group AD 18%). 
The most common complication reported in the literature 
is bleeding.24 Recently, Burrell et al25 systematically reviewed 
46 studies, encompassing 20375 patients. Likewise, blee-
ding occurred more frequently, followed by neurological 
and vascular complications. Intracerebral haemorrhage 
is a result of the challenging balance between adequate 
systemic anticoagulation therapy and thrombocytopenia 
induced by ECMO. Limb ischemia-related complications in 
peripheral ECMO cannulation can be avoided using a distal 
perfusion cannula, small femoral arterial cannula size and 
the use of a vascular graft anastomosed end-to-side to the 
femoral artery.9 In our practise, the increased use of a distal 
perfusion cannula has contributed to minimize limb ische-
mia, with one case of amputation before its use. Compara-
ble to our results, equipment failure is less reported.

Finally, severe ventricular dysfunction can lead to 
left ventricular (LV) distension, and VA ECMO may not be 
effective in decompressing the left side. The lack of evi-
dence about the impact of LV venting on patient outcome, 
makes it impossible to provide conclusive recommenda-
tions for its use as a prophylactic procedure.9 In our cen-
ter, concomitant IABP is used to enhance LV unloading in 
selected cases of ineffective LV ejection with poor or absent 
aortic valve opening. In pediatric patients, our strategy for 
decompressing the LV consists in placing a vent through 
the right superior pulmonary vein.

In this study we reported our experience on PC 
ECMO and retrospectively analysed our outcomes. Regard-
less of the low survival rates and higher complication rate, 
these critical ill patients, from neonates to adults, would 
have had an even poorer prognosis and died without 
urgent or emergent rescue VA ECMO support. Increased 
MCS availability, advancements on ECMO equipment, care 
management and complication prevention are promising 
paths to improve the outcomes. 

Limitations
Our report shares the limitations of a single 

center, retrospective study. Moreover, the sample size 
is small and heterogeneous, with a short follow-up 
period, which may underpower the conclusions. Long 
term outcomes analysis on survival and quality of life 
would be valuable contributors to this study.
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Abstract
Introduction/Study Goals: Thoracic sympathectomy is considered to be the most effective treatment for hyperhi-

drosis, a procedure traditionally performed under general anesthesia. Nowadays it’s a minimally invasive procedure, which 
makes it possible to perform under sedation with local anesthesia. The goal in this study was to assess the efficacy and safety 
of this anesthetic technique in video-assisted thoracic sympathectomy.

Material and Methods: The study took place in Centro Hospitalar Universitário Lisboa Norte, between June 2017 
and September 2019. The anesthetic technique consisted in a propofol infusion titrated to achieve a moderate to deep seda-
tion, in addition to local anesthesia with lidocaine 2% and ropivacaine 0,75% on surgical incisions. All patients were assessed 
subsequently for pain and anesthetic or surgical complications, with a 30-day follow-up.

Results: From a final sample of 63 patients, most were female (70%), with age ranging between 15 and 57 years old. 
There were no intra-operative complications. On the immediate postoperative period there were only two cases of poorly 
controlled pain.  

Conclusion: Results showed efficiency and safety with sedation associated with local anaesthesia as an anaesthetic 
technique for video-assisted thoracic sympathectomy. This anaesthetic approach avoids possible complications associated 
with general anaesthesia and one lung ventilation, with good analgesic efficacy. However, there is still the need for a bigger 
sample to confirm the obtained results and to strengthen sedation as an anesthetic approach in thoracic sympathectomy.

INTRODUCTION 

Thoracic sympathectomy is presently considered 
the best treatment for localized hyperhidrosis, an idiopatic 
condition characterized by excessive sweting, not related 
to thermal regulation.1 The estimated incidence ranges 
0.6 to 1% and affects more often the palmar and axillary 
regions.2

In spite of not representing a serious health hazard, 
it impacts heavily on quality of life, with its emotional, 
social and professional implications of the mostly young 
working patients.

The pathophysiology underlying hyperhidrosis is 
not well established. Still, it is known that this condition 
is not associated to any structural or functional variant of 
the sweat glands, but to an autonomic nervous systems 
thermo-regulatory capacity dysfunction.1

Other clinical indications for sympathetomy include 
facial hyperhidrosis, regional algic syndromes, cardiac 
angina, congenital long QT syndrome and upper limb 
ischemia.

Conservative strategies have poor results and are limi-
ted in time, so the surgical alternative by thoracic sympathec-
tomy is the therapy of choice.3

Surgical procedure consists in the interruption of the 
thoracic sympathetic chain between T2 and T4 levels, beneath 
the parietal pleura, near to the costovertebral joint.1,4

Surgery has the purpose of selectively interrupting 
sympathetic flow, and can be achieved by techniques such 
as cautery, resection or surgical clips placement, that allow 
for procedure reversal if these are removed in a second sur-
gical intervention.

The extent of thoracic sympathectomy must be gui-
ded by the surgical indication and varies from center to cen-
ter. In our center sympathetic flow is interrupted between T2 
and T3 for palmar hyperhidrosis, T2-T4 for axillary Hyperhi-
drosis and T2-T5 for soles hyperhidrosis.

Traditionally, thoracic sympathectomy was perfor-
med under general anesthesia, with double-lumen selective 
intubation.5,6 However, surgical progress now allow for a 
video-assisted thoracic sympathectomy, by carbon dioxide 
insuflation into the chest cavity as a way tho create the 
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room for surgical manipulation. In this way it consists in a 
minimally invasive procedure, compatible with ambulatory 
surgery, using sedoanalgesia as an anesthetic technique, as 
long as the proper patient selection is performed.7

At our institution the use of sedoanalgesia for tho-
racic sympathectomy began in 2017. The objective of this 
paper is to evaluate the efficacy and safety of this approach 
as an anesthetic technique for thoracic sympathectomy.

MATHERIALS AND METHODS

The present study occurred at the Centro Hospitalar 
Universitário Lisboa Norte – Hospital Pulido Valente, from 
june 2017 to September 2019. To allow for thoracic sympa-
thectomy, the anesthetic technique applied was sedation as 
an adjuvant to local anesthesia.

Intraoperative monitoring was the standard ASA 
monitoring. A facial mask or nasal goggles with the appro-
priate oxygen flow was used to maintain normoxemia. The 
patient was positioned in a sitting position with upper 
limbs abduction.

Just before starting surgery, a propofol perfusion was 
initiated after an initial bolus of 0.5-1 mg/Kg, titrated accor-
ding to the patients needs (25-100 mcg/Kg/min) with the 
objective of keeping a moderate to deep sedation.

For pain control, an alfentanyl bolus of 10-20mcg/
Kg anticipated the pain peaks- the trocarts placement. In the 
absence of counter-indications, paracetamol 1g and ketoro-
lac 30mg were administered intravenously.

Weight adjusted surgeon infiltration of the local sur-
gical wounds with lidocain 2% and ropivacin 0,75% was 
done in all cases. To decrease the bias of surgical technique, 
all procedures were performed by the same main surgeon, 
with altering second surgeons.

Antiemetic prophilaxis was achieved by the admi-
nistration of dexametasone and ondasetron, according to 
the Portuguese Society for Ambulatory Surgery, using a risk 
score stratification (Apfel score).8

In the immediate post-operative period the patients 
were admitted to the Unidade de Cuidados Anestésicos Pós-
-Operatórios (UCAPO) until discharge criteria for phase II 
(infirmary) recovery was fulfilled.

SELECTION CRITERIA

Eligibility for thoracic sympathectomy under sedoa-
nalgesia in patients with hyperhidrosis was based in a rigo-
rous multidisciplinary evaluation.

The patients were initially evaluated by the surgical 
team that clarified whether the complaints referred by the 
patients were caused by hyperhidrosis and if sympathectomy 
would be beneficial for the patients.

Patients to be treated by sympathetic trunk clipping 
were excluded from this study, as that technique requires 
complete immobility of the patient and should therefore be 
performed under general anesthesia.

After being considered as candidates by the surgi-
cal team, patients were observed by the Anesthetic team 
to insure that all anesthetic, surgical and social criteria for 
ambulatory surgery were met, and to exclude the presence 
of comorbidities tha would exclude them from performing 
this procedure under sedoanalgesia.

Patients were informed of the risks and benefits of 
this intervention technique, assuring verbal and written con-
sent from all candidates for treatment.

Patients were contacted by phone for the 30 day 
follow-up.

VARIABLES

The technique efficacy was evaluated on the basis of 
global satisfaction of the patient and the surgeon in relation 
to the anesthetic technique used, as well as the postopera-
tive pain evaluation on a numeric pain scale.

Safety was estimated by the number and type of 
intra and post-operative complications.

All patients underwent a chest X-Ray prior to dis-
charge from the UCAPO.

STATISTICAL ANALYSIS

In view of the sample size, a descriptive analysis was 
performed, without statistical conclusions.

RESULTS

The final sample included 63 patients with a bilateral 
procedure in all cases.

The main diagnosis leading up to surgery were pal-
mar hyperhidrosis or the association of palmar and axillary 
hyperhidrosis with a prevalence of 30 and 41% respectively.

Patient age ranged from 15 to 57 years, with a 
medium of 30 years old. Most where females (70%). ASA 
classification varied between ASA I and II, with a similar dis-
tribution  of 50.8 and 47.6%, respectively.

In relation to personal history, over half the patients 
had associated prior conditions, being the most frequent res-
piratory pathology like asthma (8%), enhanced by smoking 
habits in 24% of patients.

No intra-operative complications were registered.
Immediate post-operative pain was classified as 

grade 1-2 in the vast majority of patients (87.3%). Only 2 
cases of grade 5 pain were reported, both solved with addi-
tional non-opioid analgesia.

DISCUSSION

The results of our study seem to support the hypo-
thesis that sedoanalgesia is a proper anesthetic approach for 
the performance of thoracic sympathectomies.
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During the intra-operative period hemodynamic and 
respiratory stability were maintained as well as the ade-
quante post-operative pain control and level of comfort of 
the patients. We highlight that the complications described 
were scarce in number and swiftly solved, with no future 
consequences.

This way , the efficacy and safety of the anesthetic 
technique here described seems to be confirmed for this sur-
gicall procedure.

It is essential to underline that the basis of this 
approach is an adequate patient selection. Considering the 
fact that most candidates for thoracic sympathectomy are 
young, relatively healthy patients, with little associated comor-
bidities, namely cardiorespiratory, this is the ideal population 
for the use of sedation. In this way, it is of utmost importance 
a careful pre-operative evaluation, in order to identify those 
patients that might not tolerate or be a candidate for the per-
formance of the procedure under sedation only.

Critical analysis of the study concludes that the num-
ber of patients is small and enrollment of more patients for 
sedation thoracic sympathectomy is important to corrobo-
rate the preliminary results here reported.

CONCLUSION

In comparison with general anesthesia, sedation 
offers some advantages, namely avoiding the need to 
approach the airway, the need for selective intubation with 
all the risks associated with it; on the other hand, allows for 
a faster patient recovery, less disturbing to their daily living.

This way, sedoanalgesia is an anesthetic technique 
with a good efficacy and safety profile for thoracic video-
-assisted sympathectomies.

To guarantee the success of this approach it is essen-
cial an adequante patient selection in the pre-operative 
period.
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Abstract
Background: Placement of chest drain following thoracoscopic procedures has been the gold standard. Nevertheless, 

a drainless approach may be safe and feasible in selected patients and procedures. In this study we aim to report our clinical 
experience after drainless video-assisted thoracoscopic surgery.

Methods: We retrospectively analyzed data of all subjects submitted to drainless video-assisted thoracoscopic surgery 
at our centre between January 1, 2010 and December 31, 2019. The preoperative clinical and surgical data and the immediate 
postoperative data were retrospectively evaluated through the consultation of the clinical processes and the computer registry 
system. We used descriptive statistics: mean or median, according to data distribution, and absolute or relative frequencies.

Results: We included 161 patients, mean age of 31 years (min:15; max:78). We analyzed data from patients sub-
mitted to: thoracic sympathectomy(67.1%), wedge resection, for lung biopsy, metastasis or small nodules resection (21.7%), 
mediastinal cysts removal (6.2%), pleural lesions resection (3.7%) and emphysematous bullae resection (1.2%). The average 
length of stay was 1 day. Residual pneumothorax was noted in 15 patients (9.3%). Postoperative pleural drain placement due 
to pneumothorax occur in 4 patients (2.5%). There was no intra-hospitalar mortality. 

Conclusions: Video-assisted thoracoscopic surgery without postoperative chest drain seems to be valid and safe 
according to our results. 

Keywords: chest drain, thoracic surgery, video-assisted thoracoscopic surgery, drainless, sympathectomy, wedge 
resection.

INTRODUCTION 

Routine placement of an intercostal chest drain has 
been an established part of thoracic surgery, preventing 
postoperative accumulation of air, blood and/or fluid in the 
pleural space.1-4

Nevertheless, chest tubes are often reported as the 
main cause of postoperative pain and can induce morbidi-
ties such as immobilization and increase risk of wound infec-
tion.2,3,5 The duration of chest tube insertion is known to be 
one of the main factors influencing hospitalization length of 
stay and consequently increasing medical costs.4,6,7 Additio-
nally, unnecessary chest tube placement is thought to reduce 
the potential advantages of thoracoscopic surgery.3,8 Several 
studies have described that omission of chest tube place-
ment after various thoracoscopic procedures is a safe and 
feasible approach that may help reduce postoperative pain 
and shorten hospital stay, allowing an earlier recovery.2,7,9

The purpose of this study is to determine the validity 
and feasibility of avoiding chest drain following video assis-
ted thoracoscopic surgery (VATS).  

METHODS

This is a single-center and retrospective study 
including all subjects without pleural drainage following 
uniportal VATS at Centro Hospitalar Vila Nova de Gaia/Espi-
nho, between January 1, 2010 and December 31, 2019. 
Procedures in which drain placement was waived include: 
thoracic sympathectomy, mediastinal cysts removal, pleu-
ral lesions, emphysematous bullae resection and wedge 
resection for lung biopsy, small peripheral lung nodules 
or metastasis. The preoperative, surgical and immediate 
postoperative data were retrospectively evaluated through 
the access of clinical files and computer registry system.
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Demographic data were recorded. Postoperative early 
complications were evaluated, namely residual pneumotho-
rax, subcutaneous emphysema and need of postoperative 
chest drain placement as well as results of the immediate 
postoperative period: hospitalization time and in-hospital 
mortality. Variables description is shown in Table 1.

Categorical variables are presented in absolute 
values and in valid percentage and the continuous variables 
as mean and standard deviation, or median and minimum 
and maximum, according to data distribution.

The IBM–SPSS Statistics version 26.0 (IBM, United 
States of America) program was used in data management 
and statistical analysis.

 

RESULTS
	
During the study period, 161 surgeries were per-

formed without chest drain placement following uniportal 
VATS at our center.  Median age was 31.0 (15;78) years, 
62.1% being female. 

Most frequent procedure allowing drainless 
approach was sympathectomy (67.1%), following wedge 
resection either for lung biopsy, metastasis or small nodules 
resection (21.7%), mediastinal cysts removal (6.2%), pleural 
lesions resection (3.7%) and emphysematous bullae resec-
tion (1.2%). Procedures performed are detailed in Table 2. 

Residual pneumothorax was noted in 15 patients 
(9.3%). Postoperative pleural drain placement due to pneu-
mothorax occurred in 4 patients (2.5%). Subcutaneous 
emphysema was noted in 15 patients. None required reo-
peration. Postoperative early complications are detailed in 
Table 3.

Median length of stay was 1.0 (1;7) days. In-hospital 
mortality did not occur. Two patients required readmission 
after discharge, one due to pneumothorax and another due 
to hemothorax. 

 
DISCUSSION

Routinely, a chest tube is placed in the pleural cavity 
to monitor and treat any air leaks and to remove blood or 
fluid accumulation.8 However, chest tube management is 
determined mainly by personal experience rather than stan-
dardized criteria. In 2011, the Society of Thoracic Surgeon, 
the American Association for Thoracic Surgery, European 
Society of Thoracic Surgeons, and the General Thoracic Sur-
gery Club produced a consensus guidelines in order to unify 
management of chest tube.10 Unfortunately, selection cri-
teria for patients who do not require chest tube placement 
following VATS was not approached. 

A plethora of studies had reported that the potential 
benefits of uniportal VATS might be undervalued by unne-
cessary chest drainage after surgery.5,7 Postoperative chest 
tube itself may adversely impact on the respiratory system, 
since it contributes to increased postoperative pain, wor-
sened ventilation capacity, preventing patient ambulation,  
increasing risk of infectious complications and thus, pro-
longing length of stay.1,5,11,12 Furthermore, early chest drain 
removal is one of the strategies that is thought to prevent or 
reduce post-operative chronic neuralgia incidence.2 Sienel 
et al conducted a prospective randomized study in which 
they confirmed that the need for analgesia is reduced in 
the absence of an intercostal drain.13 Although the effect 
of avoiding chest tube placement on postoperative pain 
was not analyzed in our study, it is our belief that avoiding 
postoperative chest tube placement has several advantages 
with respect to pain management.

Table 1

Variables Description

Age in years, at the time of the 
surgery

Gender female/male

Residual 
pneumothorax

yes/no, apical air is observed 
on postoperative X- Ray

Subcutaneous 
emphysema

yes/no, if air is detected 
beneath the skin

Postoperative 
chest drain 
placement

yes/no, chest drain placement 
after surgery

In hospital 
mortality

yes/no, at the hospital 
admission to surgery or up to 
30 days after surgery

Table 2

Procedures Frequency (%)

Sympathectomy 108 (67.1)

Wedge resection 35 (21.7)

Mediastinal cysts removal 10 (6.2)

Pleural lesions resection 6 (3.7)

Emphysematous bullae 
resection 2 (1.2)

Table 3

Postoperative early 
complications Frequency (%)

Residual pneumothorax 15 (9.3)

Subcutaneous emphysema 15 (9.3)

Postoperative pleural drain 
placement 4 (2.5)

Reoperation 0 (0.0)
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The concerns associated with omitting chest tube 
drainage after pulmonary resection refer to the risk of symp-
tomatic pneumothorax, bleeding, and pleural effusions.2,7,8 
Due to notable improvements in recent years in instruments 
and devices used in VATS, there should be very few air leaks 
and little bleeding from the stapler line [8]. Nevertheless, resi-
dual pneumothorax was revealed on post-operative X-Ray in 
15 patients (9.3%) and subcutaneous emphysema occurred 
in 15 patients (9.3%). The majority of these patients were 
asymptomatic and these findings had, therefore, no clini-
cal impact. However, 4 out of 15 patients in whom residual 
pneumothorax was noted required chest tube placement: 
one after wedge resection, one after thoracic sympathectomy 
and two after emphysematous bullae resection due to pri-
mary pneumothorax.

In a study conducted by Watanabe et al, the pre-
sence of bullas or emphysema forbid drainless approach, 
because of an increased risk of postoperative development 
of new air leaks from the staple line.8 Additionally, patients 
routinely received mechanical pleurodesis by pleural abrasion 
to prevent recurrence, and so, these patients probably need 
chest tube placement because of oozing of injured pleura.4 
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On the other hand, in a prospective randomized trial, Park 
et al demonstrated that patients undergoing VATS wedge 
resection for primary pneumothorax can be treated without 
postoperative chest tube.7 Further investigation on this field 
is needed. For instance, Zhang et al, conducted a study in 
which double-lumen catheter was inserted for prophylactic 
and remedial air-extraction in patients who have undergone 
thoracoscopic wedge resection, which can be an interesting 
strategy to reduce incidence of postoperative pneumothorax 
after drainless surgery.14,15

According to our retrospective data review, the most 
frequent procedure allowing drainless approach was thoracic 
sympathectomy. In this surgery, sympathetic chain is inter-
rupted (clipped, cut, or cauterized), theoretically without 
parenchymal lung injury. Rare complications include pneu-
mothorax requiring chest tube drainage, pleural effusion, 
hemothorax, chylothorax, and persistent intercostal neural-
gia.16,17 As previously mentioned, within 4 patients (2.5%) 
who needed postoperative pleural drain placement due to 
pneumothorax, 1 was after sympathectomy. We hereby can 
conclude that drainless approach is safe and effective for this 
procedure. 

Another potential advantage of omitting chest drain 
placement is reduction on postoperative length of stay and 
thus potential cost savings.1,2,9,11,18 Our median length of stay 
was 1.0 (1;7) day. Post-operative management without a 
chest drain is thought to diminish morbidity and enhance 
recovery, with patients been discharged within less than 24 
hours. Moreover, selective intercostal drain placement on the 
basis of air leak opens up for the possibility of outpatient 
surgery.19,20 Omission of chest drain has even been described 
after major lung resection as segmentectomy or lobectomy 
by VATS in multiple studies. In these trials,  careful pneumos-
tasis with alveolar air leaks sealed with bioabsorbable mesh 
and/or fibrin glue allowed the omission of chest tube drai-
nage in the majority of patients without increasing the risk 
of adverse events.5,6 

Our data therefore, support that uniportal VATS 
without chest drain placement does not compromise pos-
toperative length of stay and can be performed effectively 
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STUDY LIMITATIONS

There are some limitations in our study: 1) retrospec-
tive, single center experience limiting external validity and 2) 
relatively small sample size. Our analysis lacked assessment on 
postoperative quality of life, pain management and patient 
satisfaction. Future investigations with more patients and a 
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improvement of these outcomes with drainless approach.

Figure 1 Uniportal VATS, mediastinal cyst removal without 
postoperative chest drain placement. 

Figure 2 Postoperative X-ray after mediastinal cyst removal without 
posteoperative chest drain placement. 
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Abstract
Introduction: Ruptured abdominal aortic aneurysm’s treatment relies on the emergent surgery, considering preo-

perative prognosis. There are several scores that estimate perioperative mortality of ruptured abdominal aortic aneurysm, 
however, the accuracy of such algorithms in some populations remains unknown.

Objective: Compare the prognostic validity of the Weingarten score with the Glasgow Aneurysm Score and the 
Vancouver Scoring System. Validation of three prognostic ruptured abdominal aortic aneurysms tools for the Portuguese 
population.

Material and 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 30-day mortality 
discriminative power was analysed using each score. 

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 specificity. 
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 ruptu-
red 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. 

Keywords: Ruptured Abdominal Aortic Aneurysm, Mortality, Scores.

1.INTRODUCTION 

Abdominal aortic aneurysm (AAA) estimated pre-
valence in men over 65 is 5% and rupture is considered 
a surgical emergency with an elevated mortality rate (80 
to 90%), which makes this condition one of the ten most 
common causes of death.1-4 In Portugal, an AAA preva-
lence of 2.4% was described5, and the survival rate of 
ruptured abdominal aortic aneurysms (rAAA)  who reach 
the hospital alive is less than 50%.2 The European Society 
for Vascular Surgery recommends the screening of AAA in 
men over 656,7, notwithstanding, in Portugal, systematic 
screening has not yet been implemented.5 

	 Due to the high surgical risk of correcting a rup-
tured AAA, some surgeons choose to select which patients 

should be treated.4 In 1994, Samy et al demonstrated that 
mortality in ruptured abdominal aortic aneurysms was 
influenced by age, preoperative shock (defined as blood 
pressure less than 80 mmHg), and personal history of heart 
disease, renal disease, and cerebrovascular disease, thus 
developing the Glasgow Aneurysm Score (GAS).8 However, 
another variables also have been proposed as predictors 
of mortality, such as sex, low hematocrit or hemoglobin 
values, syncope or cardiac arrest.9-11 Thus, several new sco-
res have been presented12, nevertheless, GAS has frequen-
tly been shown to be a good predictor of mortality and 
the standard of comparison.13-15 The Vancouver Scoring 
System (VSS) considers mainly preoperative variables that 
we can easily access, such us age, loss of consciousness 
and cardiac arrest.16 
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In April 2016, Weingarten et al proposed a new 
score based exclusively on the clinical presentation of the 
patient prior to surgery: hypotension (systolic arterial pres-
sure <80 mmHg), loss of consciousness, cardiac failure 
and necessity of tracheal intubation.17 Patients categori-
zed as "unstable" presented higher mortality rates, cor-
relating directly with higher GAS values.17 Sutton et al18 
suggested that a risk assessment scoring system should be 
accurate, quick, easy to use bedside and should include a 
small number of variables, which were presented in these 
scores. Additionally, this scores consider preoperative cha-
racteristics, that turns it possible to use in immediately in 
admission,  and is an advantage relatively to other scores. 

In 2015, Abreu et al developed a study to evaluate 
the applicability of GAS in a Portuguese center.14 They 
showed that it wasn't possible to identify a cut-off able 
to provide a guaranteed mortality so we could be refusing 
treatment to some patients, that could possibly survive.14 
However, to the extent of our knowledge, there are no 
further studies in Portugal or in other countries that try to 
prove the applicability of the Weingarten score.

The aim of this study was to compare the mortality 
predictive value of these scores. The secondary aim was to 
validate the scores to the Mediterranean population.

2. MATERIAL AND METHODS

All patients submitted to open or endovascular 
repair due to ruptured abdominal aortic aneurysm were 
evaluated. The sample was consecutively selected from the 
surgical database of two Portuguese hospitals, a periphe-
ral (Hospital Senhora da Oliveira (HSO)) and a referral cen-
ter (Centro Hospitalar Universitário de São João (CHUSJ)), 
between 2012 and 2016. 

2.1. Procedure
The identification of patients submitted to rup-

tured abdominal aortic aneurysm repair by conventio-
nal or endovascular surgery was performed resorting to 
ICD 9 coding (HSO: Ruptured abdominal aorta aneu-
rysm (441.3); Surgical correction of ruptured abdominal 
aortic aneurysm - 3952 | CHUSJ: ruptured abdominal 

aortic aneurysm - 441.3; graft endovascular implant in the 
abdominal aorta (3971); Aneurism repair, ncop (3952); 
aorto-iliac femoral bypass (3925). A table was created by 
matching the patient's number to a tabulated number, to 
create the database. Three patients were excluded due to 
lack of data.

The scores were calculated according to the formu-
las described in table 1.

2.2. Statistical analysis
	 The statistical analysis was performed using the 

Statistical Package for Social Sciences (SPSS) version 25 
(IBM Corp., released 2017. IBM SPSS Statistics for Win-
dows, version 25.0, Armonk, NY, USA). 

For the continuous variables, the mean and stan-
dard deviation (SD) were presented in those with normal 
or median distribution and interquartile ranges (AIQ) in 
those with normal distribution deviation, as well as maxi-
mum (max) and minimum (min) values of it. The normality 
of the variables was tested using the Shapiro-Wilk test or the 
analysis of asymmetry and kurtosis values, considering values 
between -1 and 1 as presenting a normal distribution.19 

The Student's t-test for independent samples and 
the Mann-Whitney test were used to verify the relationship 
between the quantitative variables and perioperative mor-
tality, depending on whether or not the normality assump-
tions were met, respectively.20 The Chi-square test and the 
Fisher's exact test were used, when appropriate, for the 
categorical variables.21 To discriminate the power of each 
score in predicting the mortality of patients with ruptured 
AAA, the Receiver Operating Characteristics (ROC) analysis 
was used, obtaining the area under the ROC (AUROC) as 
an effective measure of the inherent validity of the sco-
res, as well as the values of sensitivity and specificity for 
the different cut-off points.22 The R2 with the Nagelkerke 
method was also calculated for each score.

3. RESULTS
 
The final sample consisted of 120 patients, patients’ 

characteristics were listed in table 2. Table 3 shows the preo-
perative presentation of patients with ruptured AAA. Regar-
ding the calculation of mortality scores, mean GAS was 96.30

Table 1 Formulas to Glasgow Aneurysm Score and Vancouver Scoring System calculation

Glasgow Aneurysm Score 12,25
Age (years) + 7 (if heart disease is present) + 10 (if cerebrovascular disease 
is present) + 17 (if shock is present) + 14 (if acute/chronic renal disease is 
present) 

Vancouver Scoring System12
Mortality calculation predicted by Vancouver Score             in which "e” is the 
basis of the natural logarithm x = -3.44 + 0.062 x age +:

• loss of consciousness (yes "+ 1.14", no "- 1.14") 
• cardiac arrest (yes "+ 0.60", not "- 0.60") 

eχ

1+ eχ



PORTUGUESE JOURNAL OF CARDIAC THORACIC AND VASCULAR SURGERY

41

 (SD ± 23.935, min 58 - max 184). The mean VSS 
was 3.64 (SD ± 1.43, min 1.48 - max 7.38). It was found 
that the Weingarten score ranked 51 patients (43.2%) as 
stable and 67 (56.8%) as unstable.

In the perioperative period (30 days), 6 patients 
died in HSO and 66 died in CHUSJ, corresponding to a 
mortality of 54.5% and 60.6%, respectively. 

In the univariate analysis only renal disease (OR 2,78 
95%; IC 1,26–6,14; p=0.011) and hypotension (OR 3,75; 

95% IC 1,71–8,26; p=0.001) were considered statistically 
significant for 30 days mortality. Age was also considered 
significantly higher in the group of patients who died with 
a mean age of 74.97±9.4; min 51; max 96 (p <0.001).

The scores performance predicting mortality is des-
cribed on Table IV.

Regarding the ROC analysis, it was found, for all 
three scores, a linear increase in the risk of death (figure 
1). GAS Area Under ROC (AUROC=0.74 [0.641-0.826], 

Table 2 Patients characteristics and personal history 

HSO* n (%) CHUSJ† n (%) Total n (%)

Age (years)
Mean ± SD‡
   min - max

74.00 ± 3.00
61.00 – 91.00

73.00 ± 1.00
51.00 – 96.00

72,51 ± 9.34
5.10 – 96.00

Gender
   Male n (%)
   Female n (%)

11 (100.0)
0 (0.0)

98 (89.9)
11 (10.1)

109 (90.8)
11 (9.2)

Personal History
   Smokers n (%)
   Cardiac Disease n (%)
   Renal Disease n (%)
   Cerebrovascular Disease n (%)

3 (75.0)
4 (36.4)
5 (45.5)
2 (22.2)

55 (56.7)
34 (35.8)
57 (58.2)
14 (13.5)

58 (57.4)
38 (35.8)
62 (56.9)
16 (14.2)

*HSO – Hospital Senhora da Oliveira; †CHUSJ – Centro Hospitalar Universitário de São João; ‡SD – standard deviation.

Table 3 Preoperative clinical variables 

HSO* n (%) CHUSJ† n (%) Total n (%)

Hypotension 7 (63.6) 50 (47.2) 57 (48.7)

Cardiac arrest 2 (20.0) 11 (10.7) 13 (11.5)

Loss of consciousness 4 (36.4) 32 (30.8) 36 (31.3)

Intubation necessity 1 (91.0) 56 (58.3) 57 (53.3)

*HSO – Hospital Senhora da Oliveira; †CHUSJ – Centro Hospitalar Universitário de São João

Table 4 Univariate analysis of mortality scores (*GAS, †VSS and Weingarten) 

Death Survival p Value

GAS*
Mean ± SD[]

   min|| - max¶
103.80 ± 17.653

58 - 141
90.79 ± 19.640

59 - 184
< 0.001a ††

VSS†

Mean ± SD[]

   min|| - max¶
3.83 ± 1,46
1.98 – 7.38

3.36 ± 1.34
1.48 – 6.51

0.060b

Weingarten
   Unstable n (%)
   Stable n (%)

46 (68.7)
25 (49.0)

21 (31.3)
26 (51.0)

OR** (95% CI#) 
2.28 (1.07 – 4.84) 

0.031c††

a - Man-Whitney test
b - T-student test
c – Chi-square test
†† Statistically significant p-value

*GAS - Glasgow Aneurysm Score; †VSS - Vancouver Scoring; §IQR – Interquartile range; [] SD - Standard Deviation; || minimum; ¶ maximum; # CI – Confidence interval; **OR – Odds 
Ratio
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R2 0.154) demonstrated the best performance, followed 
by the Vancouver Score (VSS) with AUC=0.62 [0.526 – 
0.738], R2 0.047. The Weingarten score had an AUROC 
of 0.60 [0.493 – 0.703], R2 0.05. A cutoff value for GAS 
above 87.5 was established, which had a sensitivity of 
90% and a specificity of 50%. For the Vancouver score, 
the cut-off value was 2.76, with a sensitivity of 76% and a 
specificity of 48%. Thus, patients with scores on GAS and 
VSS scores higher than the defined cut-off points, twenty-
-four and twenty-six survived, respectively.

The agreement between Weingarten Score and 
GAS (cut-off: 98) was 28,6% (± 8.7%), with p=0.02. 

4. DISCUSSION

Because of the high mortality of surgical correction of 
a ruptured AAA, some surgical groups select which patients 
should be submitted to surgical intervention.4 Death risk 
estimates may be useful as a point of reference for the sur-
geon when this options are contemplated.10 

In this study the demographics (sex, smoking status 
and age) are in agreement with the bibliography. It was also 
found that age, renal disease and hypotension were the only 
variables in our study that were related to mortality. Never-
theless, these results resemble those of Abreu et al who 
verified this same relationship.14 They only differed in what 
concerns age of those who died: in their study patients who 
died were significantly younger, unlike our study, where they 
were significantly older (74 vs 68, p <0.001).14 Mortality in 
both centers was estimated at 60%, similar to those obtai-
ned in another study.2 

Of the three scores studied, GAS obtained consisten-
tly better results regarding correlation with mortality, pre-
senting a higher AUROC (0.74), although it was not able to 

predict the 95% probability cut off to 30 day death risk. The 
findings are consistent with those previously reported.13,15,23 
Relatively to VSS, a relation to mortality in the univariate 
analysis was not found, although presented an AUROC of 
0.62. By 2015, Van Beek et al found an AUROC for this score 
of 0.72, but concluded that VSS overestimated death consi-
derably.13 Thus, this score is effective in identifying patients 
at high risk (> 90%), but it will not behave as well in patients 
with a lower mortality risk (>80%).4,24 Despite the ease in 
obtaining the variables for the calculation of this score, the 
necessity of coefficients and mathematical calculations that 
are too complex make it impractical and, therefore, it has 
been seldom used.4 

In spite of GAS and VSS were limited in their ability 
to identify patients at high risk and without survival benefit 
with surgical intervention13, these scores may be of value in 
comparative studies between different hospitals and sur-
geons, by allowing stratification of the patient's progno-
sis.4,13 However, the necessity to know the patient's clinical 
data limits the applicability of these scores.25 

In their study, Weingarten et al classified 85 patients 
as "unstable", with a mortality rate of 41% in these patients. 
In those classified as "stable", mortality was 13.0%.17  
Although, patients classified as "unstable" actually had a 
higher mortality rate (68.7%, p<0.031), approximately half 
(49.0%) of those considered "stable" died. Therefore, it is safe 
to say that in our study, the Weingarten score did not behave 
as a better predictor of mortality, nor did have a good dis-
criminative power. Although the ease and rapid application 
in the emergency context, this score did not appear to be 
superior to the two previously known scores, GAS and VSS.

There is an agreement of 28.6% (p=0.02) between 
Weingarten Score and GAS which means that the addition 
of both scores could have an additional predictive value, 
although adding complexity to the calculation. 	

Figure 1 ROC (Receiver Operating Characteristics) curve – comparison between Glasgow Aneurysm Score, Vancouver Scoring System and Weingarten 
Score. 
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Abstract
Introduction: Inflammation is a common underlying feature of atherosclerosis. Several inflammatory biomarkers 

have been reported to have prognostic value, in several areas, including in vascular surgery. The neutrophil-to-lymphocyte 
ratio (NLR) and platelet-to-lymphocyte ratio (PLR) may permit to identify patients at greater risk for cerebrovascular events, 
tailor patient management, improve preoperative status and possibly develop target anti-atherosclerotic therapy. However, 
studies reporting usefulness of these hematological biomarkers in the context of carotid artery disease are still scarce.

 The aim of this study was to review the literature concerning the prognostic ability of NLR and PLR in the subpopu-
lation of vascular patients with carotid artery disease.

Methods: A Medline search was performed in order to identify publications focused on the physiopathology of NLR 
and PLR  and their impact in the management of patients with carotid artery disease.  

Results: The study identified 18 articles with a total of 5339 patients. NLR is associated with carotid intima-media 
thickness, carotid plaques, carotid stenosis, symptomatic stenosis and intra-stent restenosis after carotid artery stenting and 
cognitive dysfunction after carotid endarterectomy. PLR is associated with carotid stenosis, symptomatic stenosis and predicts 
post-operative outcomes after carotid artery revascularization, including post-operative stroke, acute coronary syndrome and 
all-cause mortality.

Conclusions: The neutrophil-to-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio (PLR) have the ability to 
predict sub-clinic atherosclerosis, atherosclerosis progression in carotid artery disease and propensity for carotid stenosis 
to become symptomatic along with morbidity following CEA and carotid stenting. Consequently, these parameters may be 
considered to tailored therapy and improve patient management.

INTRODUCTION 

Carotid disease affects 3-4% of the general popu-
lation with varying degrees according to age, gender  and 
race.1 In addition to cognitive decline, it is a major risk 
factor for ischemic stroke, with ipsilateral carotid atheros-
clerosis accounting for 20-30% of these events.2 Patients 
with ≥50% carotid artery stenosis have an annual stroke 
risk of 0.34% and an annual transient ischemia attack (TIA) 
risk of 1.78%.1 Despite the improved outcomes in recent 
years, stroke still poses a high burden of morbidity and 
mortality, leaving impaired half of those who survive.3 

Thus, understanding carotid stenosis pathophy-
siology and progression and its crosstalk with sustained 
low-grade inflammation remains significant in identifying 
new disease predictors.4-7 Several inflammation bioma-
rkers have been reported, including new emerging com-
plete blood count (CBC) related biomarkers, given its wide 
availability and prognostic value, which could allow closer 
monitoring of patients with expected negative outcomes, 
tailoring patient management or pre-operative status 
improvement and possibly the development of targe-
ted anti-atherosclerotic therapy.8,9 Platelets play a crucial 
role in the development and advance of atherosclerotic 
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disease by the secretion of proinflammatory cytokines.10,11 
Likewise, neutrophils promote plaque destabilization and 
subsequent rupture while stimulating thrombogenesis 
and increasing platelet aggregation.12,13 Lymphopenia is 
associated with physiologic stress and immunodeficiency, 
cardiovascular complications, and mortality.14,15 Two CBC 
markers with increasing relevance are the neutrophil-to-
-lymphocyte ratio (NLR) and platelet-to-lymphocyte ratio 
(PLR), which have been suggested to predict outcomes in 
tumors, systemic lupus erythematosus, sepsis, and cardio-
vascular disease.15-23 In the vascular field, these parameters 
have been associated with increased risk of death within 
two years of a major vascular surgery,24 greater risk for 
progression or de novo chronic limb-threatening ischemia 
(CLTI)25 and  amputation rates in patients with CLTI,26-28 
poorer limb survival after embolectomy for acute limb 
ischemia,29 higher risk of complications following surgical 
abdominal aortic aneurysm repair30 and worse prognosis 
after acute mesenteric ischemia.31,32 However, clinical rele-
vance of these parameters in patients with carotid stenosis 
is scarcely described.

The aim of this study was to review the literature 
regarding the prognostic relevance of NLR and PLR in the 
subpopulation of vascular patients with carotid artery 
disease. 

METHODS

A Medline search was performed in order to identify 
articles focused on these hematological parameters and 
their pathophysiology and effects on outcomes in carotid 
artery disease. Keywords used for research included “caro-
tid disease”, “neutrophil-to-lymphocyte ratio”, “platelet-
-to-lymphocyte ratio”, “hematological parameters,” and 
“carotid endarterectomy”. Additional articles of scientific 
interest for the purpose of this non-systematic review were 
included by cross-referencing. Primary endpoints were to 
describe association between serologic markers and caro-
tid disease progression. Association between ratios and 
demographic features was also assessed.

RESULTS

The study identified 18 articles, including 5339 
patients. 

NEUTROPHIL-TO-LYMPHOCYTE RATIO AND CAROTID 
ARTERY DISEASE

Clinical demographics
Higher values of NLR were associated with male 

gender (2.59 ± 2.03 vs 2.09 ± 0.86, P=0.009) in a retros-
pective study by Deser et al, which included 160 patients 
submitted to CEA for severe ICA stenosis and 201 patients 
without severe carotid stenosis,33 a finding corroborated 
by another retrospective study enrolling 270 patients to 

CEA (P=0.012).34 Additionally associated higher values of 
NLR with older age (P=0.006). Increased body mass index 
(BMI) was associated with NLR < 5 in a population of 432 
patients that underwent CEA for high-grade carotid steno-
sis (both symptomatic and asymptomatic stenosis) (27.2 ± 
4.6 vs 25.7 ± 3.5, P=0.01) [35].

Carotid intima-media thickness 
In a cohort of patients with acute and subacute ische-

mic stroke, a significant positive correlation between NLR 
and increased carotid intima-media thickness (IMT) in male 
gender, after confounding adjustment (adjusted R2=0.185, 
root mean squared error [MSE]=0.152).36 Likewise, in a 
study by Suarez-Cuenca et al, patients awaiting bariatric sur-
gery with known cardiovascular risk factors had a positive 
correlation between NLR and IMT (P=0.05).37 Both studies 
used carotid ultrasonography to evaluate IMT. Additionally, 
in patients with cardiac syndrome X and coronary artery 
disease, one also could verify association between NLR and 
IMT (P<0.05),38 while patients with diabetes mellitus type 2 
an increased NLR revealed higher media thickness (P=0.005 
and odds ratio [OR], 140.89; 95% CI 1.71–11615.30, 
P=0.028, respectively).39,40

Carotid plaques
In order to evaluate subclinical atherosclerosis, 

Corriere et al.41 recruited 384 patients ≥ 65 years who 
were submitted to carotid ultrasonography and found a 
statistically significant association between a higher value 
of NLR and the presence of carotid plaques, with NLR > 
2.4 revealing a prevalence of 80% and NLR > 3.68 a pre-
valence of  97% of carotid plaques.

A prospective study enrolled 139 asymptomatic 
patients with intermediate carotid stenosis (50-70% ste-
nosis), performing both carotid doppler ultrasonography 
and computed tomography angiography (CTA) to sepa-
rate them in two groups: one with calcified plaques and 
another with non-calcified carotid plaques. This study 
found NLR to be significantly higher in the group with 
non-calcified plaques (OR, 5.686; 95% CI 2.498 – 12.944, 
P<0.001).42

Carotid artery stenosis
Examining 105 consecutive patients with digital 

subtraction angiography (DSA) presenting with ischemic 
stroke, transient ischemic stroke or suspected carotid ste-
nosis in a health check-up, Hong Jiang et al.43 found NLR 
was independently associated with both maximal extra-
cranial carotid stenosis and accumulated extracranial 
carotid stenosis (sum of right and left maximal carotid 
artery stenosis) (adjusted R2=0.179, P<0.001 and adjus-
ted R2=0.183, P<0.001, respectively). The suggested 
NLR cutoff of 1.89 was predictive of 50% maximal extra-
cranial carotid stenosis or greater, with a 78.4% sensi-
tivity and 77.4% specificity.  Similarly, in the previously 
mentioned cohort by Deser et al.,33 NLR was significantly 
higher in patients with 70-99% carotid artery stenosis vs 
0-50% (P<0.01).  



PORTUGUESE JOURNAL OF CARDIAC THORACIC AND VASCULAR SURGERY

47

Symptomatic carotid artery stenosis
Retrospectively analyzing 270 patients who 

underwent carotid endarterectomy (CEA) and grouping 
them in 4 different categories concerning NLR and PLR 
values, Nicolas Massiot et al.34 found that increases in both 
ratios were significantly associated with symptomatic ICA 
stenosis (P=0.005 and P=0.051, respectively). Erkan Köklü 
et al44 found similar results, with NLR being independently 
associated with symptomatic carotid plaque in interme-
diate carotid stenosis (50-70%) after multivariate logistic 
regression (OR, 7.779; 95% CI 3.685-16.424, P=0.001) 
with an NLR cutoff value of ≥ 2.6 (73% sensitivity and 
71% specificity).

Post-operative outcomes of carotid artery 
revascularization

Zhengze Dai et al in a study including 459 patients 
undergoing carotid stenting  (164 for symptomatic carotid 
stenosis and 295 for asymptomatic stenosis), reported an 
overall rate of  in-stent restenosis (ISR) of 15.7%  at 14.6 
± 19.1 months follow-up. ISR rate among asymptoma-
tic patients was 16,9% and, specifically in this subgroup, 
an association between ISR and a baseline NLR value ≥ 
2.13 after multivariate Cox regression analysis (HR, 2.74; 
95% CI, 1.46-5.14) was found.45 This association was not 
observed in patients submitted to CAS for symptomatic 
stenosis. Xiang Bao et al,46 who compared 108 patients 
submitted to CAS and had ISR vs 226 without IRS, also 
found a positive correlation with NLR and ISR (area under 
the curve [AUC]=0.703). A statistically significant associa-
tion was not found for PLR.

Moreover, in a retrospective study, where 432 
patients were submitted to CEA, NLR ≥ 5 was associated 
with a three-fold increased risk of cognitive dysfunction 
one day after surgery (OR, 3.38 [1.81-6.27], P<0.001).35

PLATELET-TO-LYMPHOCYTE RATIO AND CAROTID 
ARTERY DISEASE

Clinical demographics
Nicolas Massiot et al34 studying patients submitted 

to CEA, found PLR increased with age (P<0.0001), and 
that it was also linked to a subpopulation with a higher 
proportion of non-smokers (P<0.001). 

In a retrospective study enrolling 150 patients who 
underwent carotid CTA, higher levels of PLR were signifi-
cantly associated with hypertension (P=0.022) [47]. 

Carotid artery stenosis
Higher PLR was significantly associated with a 

90-99% CS (vs 0-50%, P<0.01).33 Retrospectively analyzing 
150 patients with carotid stenosis submitted to CTA, the 
PLR value was correlated with the degree of stenosis 
(P<0.017).47 Ceyhun Varim et al48 divided 140 patients 
who underwent carotid CTA in 2 groups, one with critical 
carotid stenosis (symptomatic patients with >50% carotid 
stenosis and asymptomatic patients with > 80% steno-
sis) and another one with non-critical carotid stenosis. The 

study found PLR values were higher in the group with cri-
tical carotid stenosis (P<0.0001), with a threshold of PLR 
> 117.1 (89% and 68% sensitivity and specificity, respecti-
vely [95% CI, 0.043-0.159; AUC 0.101 ± 0.03]).

Symptomatic carotid stenosis
In a mentioned series of 150 patients with carotid 

stenosis, Soylu et al identified a higher PLR as a predic-
tor of symptomatic stenosis (OR 1.012; CI 1.001-1.024, 
P=0.008) with PLR > 119.43 as the best threshold with 
85.9% and 60.1% sensitivity and specificity, respectively.47 

Furthermore, the retrospective analysis of 270 patients sub-
mitted to CEA suggested an association between higher 
PLR values and symptomatic ICA stenosis (P=0.051).34 

Postoperative outcomes of carotid artery 
revascularization and mortality

Deser et al identified elevated PLR as an indepen-
dent predictor of postoperative stroke for CEA (185.76 
± 23.72 vs 115.80 ± 43.39, P=0.035). The threshold of 
145.304 provided a sensitivity of 83.3% and a specificity of 
73.8%, with a C-statistic of 0.862 (95% CI, 0.802–0.921, 
P=0.002).33

In a cohort of 196 consecutive patients who 
underwent CEA, Aldo Bonaventura et al49 unveiled a posi-
tive correlation between PLR and acute coronary syndrome 
at 18 months follow-up with the cut-off being 153.6 (HR, 
1.44; 95% CI, 1.08-1.92). 

In a retrospective study, which included 146 
patients submitted to selective carotid angiography, after 
multivariate analysis, only higher PLR predicted all-cause 
mortality in this cohort of patients with coronary artery 
disease (OR, 0.010; 95% CI, 1.002-1.018, P=0.009).50

DISCUSSION

This review highlights the ongoing interest in the 
study of these hematological ratios and their ability to 
predict outcomes in patients with carotid artery disease. 
The neutrophil-to-lymphocyte ratio (NLR) and platelet-
-to-lymphocyte ratio (PLR) have the ability to predict 
sub-clinic atherosclerosis, atherosclerosis progression in 
carotid artery disease and propensity for carotid stenosis 
to become symptomatic along with morbidity following 
CEA and carotid stenting.

Atherosclerosis is a systemic vascular inflammatory 
disease, affecting medium and large-sized arteries, with 
inflammation playing an essential role in the initiation, pro-
gression, destabilization, and rupture of the atherosclerotic 
plaque, contributing to symptom onset and adverse out-
comes. Plaques are composed of infiltrating inflammatory 
cells, namely monocytes, macrophages, T lymphocytes, and 
dendritic cells, in addition to smooth muscle cells, extrace-
llular matrix proteins, lipids, and calcium deposits.51-53 

NLR is linked to chronic low-grade inflammation, 
with high sensitivity C-reactive protein presenting a posi-
tive correlation with this ratio.54 Although the role of NLR 
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is still not completely understood, evidence from a recent 
meta-analysis including 20 studies and 49097 patients 
suggested an association between IMT and serum levels 
of high sensitive C-reactive protein (hs-CRP), fibrinogen, 
and total leukocyte count.55 Neutrophils have been impli-
cated in cardiovascular inflammation and repair, as well as 
in atherosclerotic plaque invasion and instability through 
the production of proteolytic enzymes, arachidonic acid 
derivatives, and superoxide radicals.56,57 Furthermore, neu-
trophils produce cytokines that have been suggested to 
increase plaque size and induce instability and rupture, 
such as IL-1b, IL-6, IL-18, and MCP-1.58 These cytokines 
have been found in atherosclerotic plaques, including 
carotid atheromas,59 and contribute with varying degrees 
to plaque formation and rupture. MCP-1 regulates migra-
tion and infiltration of monocytes/macrophages and the 
proliferation and migration of smooth muscle cells, migra-
tion of endothelial cells, and plaque neovascularization.51

The ratio PLR has been associated with cardiovascu-
lar disease and outcomes despite the incomplete unders-
tanding of the pathophysiology. Platelets have a central 
role in thrombus formation, although several molecular 
pathways that implicate them in atherogenesis have been 
suggested. Platelets induce a pro-inflammatory status 
through cytokine production and platelet-derived micro-
vesicles, in addition to activating the complement system, 
an essential innate immunity component that contributes 
to vascular inflammation.60,61 CCL5 secretion is one of the 
hallmarks of the initial inflammatory response to vascular 
injury, with platelets secreting a significant amount of this 
cytokine after their migration to the endothelial mono-
layer.62 Platelets produce PDGF and MMPs, contributing to 
intimal thickening and atherosclerosis progression.63

	 Bochao D. Lin et al64 have shown that NLR and, 
to an even a larger extent, PLR are influenced by herita-
bility. Additionally, the authors revealed an association of 
both ratios with increased age, which was corroborated 
by others.34  NLR has also been associated with an older 
population by other studies in the general population.65,66 
The authors argue that this correlation may be linked with 
underlying diseases present in the older population.34,65 In 
fact, Basem Azab et al66 reported higher values of NLR in 
patients with cardiovascular disease. Bochao D. Lin et al64 
also detected a higher mean level of NLR and PLR in men. 
Two other studies reported the same connection with higher 
NLR in men.33,34 However, Bochao D. Lin et al64 also had con-
flicting findings, describing a positive correlation with BMI, 
while Halazun et al35 had a higher BMI in the cohort with 
NLR < 5. Nevertheless, what would be expected is a positive 
correlation as obesity generally reflects a chronic state of 
inflammation,67 as described in previous studies.65,66,68,69

Interestingly, both NLR and PLR is positively cor-
related with carotid stenosis severity33,43,47,48 and able to 
predict symptomatic stenosis.34,44,47 Besides, it seems that 
both ratios are able to predict disease progression. Regar-
ding NLR, it seems to provide a disease marker, being able 
to predict from higher IMT36-40 to carotid plaques,41,42 caro-
tid stenosis33,43 and symptomatic stenosis34,44 while PLR is 

able to predict both stenosis severity33,47,48 and symptoma-
tic stenosis.34,47 However, NLR seems a better predictor of 
sub-clinic atherosclerosis, given the positive correlation 
demonstrated in several studies with NLR and IMT,36-40 a 
proven marker of sub-clinic atherosclerosis.70  

Furthermore, both ratios have a positive correla-
tion with the severity of the outcomes, as the higher the 
threshold is settled, the greater the severity of the pre-
dicted outcome: NLR > 1.8943 is predictive of a carotid 
stenosis > 50% while NLR > 2.6 is predictive of a symp-
tomatic carotid stenosis.44 Similarly, PLR > 117.1 predicts 
critical stenosis,48 PLR > 119.43 predicts a symptomatic 
stenosis47 while higher thresholds predict worse outcomes 
after CEA, with PLR > 145.304 as a predictor of stroke33 
and PLR > 153.6 as a predictor of acute coronary syn-
drome.49 Therefore, there is a positive correlation between 
the above mentioned ratios and the grade of inflammation 
and atherosclerosis severity, with clinical findings suppor-
ting this association. Recognizing this serologic link can 
provide valuable information, namely to support the deci-
sion of which asymptomatic carotid stenosis most benefit 
from revascularization, still one of the main challenging 
decisions concerning carotid artery disease.44 Accordingly, 
Yuksel et al42 studied patients with asymptomatic carotid 
stenosis between 50% and 70% and found that patients 
with non-calcified carotid plaques presented higher values 
of NLR, permitting to identify the subset of patients with 
increased risk for cerebrovascular events.71

Zhengze Dai et al45 and Xiang Bao et al46 linked 
higher levels of NLR to ISR after carotid stenting, which is 
associated with an increased risk of late cerebrovascular 
events.72 Also, in coronary artery disease, higher levels of 
NLR have proven to be able to predict restenosis after stent 
implantation.73,74

Anti-inflammatory therapy may emerge as an athe-
rosclerotic treatment option and NLR and PLR can be used 
as inflammation markers and predictors of several postope-
rative outcomes.33,35,49,50 There is a growing research interest, 
using hs-CRP as the control inflammatory biomarker, which 
correlates with NLR and PLR.75-77 Anti-inflammatory therapies 
being tested include rosuvastatin78 or canakinumab.79 

This review has several limitations that warrant 
consideration. Firstly, it is possible that not all available 
data was captured, making publication bias possible. 
Additionally, most are single-center reports with limited 
populations. Finally, the interaction between serologic 
parameters and chronic atherosclerosis may have difficulty 
in establishing a causal relationship between serologic 
parameters and cerebrovascular events. Therefore, larger 
multicentric prospective, or ideally randomized controlled 
studies, should be pursued.

CONCLUSION

This study highlights the increasing interest in NLR 
and PLR as inflammation/ atherosclerosis markers. These 
ratios are easily available markers and predict sub-clinic 
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atherosclerosis and atherosclerosis progression in carotid 
artery disease. This has clinical implications as may per-
mit to identify patients with greater propensity to become 
symptomatic and even with greater post-operative morbi-
dity. These potential abilities would allow tailored therapy 
such as dual antiaggregant therapy, anti-inflammatory 
therapy, or the preference of eversion technique rather 
than conventional endarterectomy in order to attempt the 
extraction of the whole plaque burden33 and improve out-
comes.
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Abstract
Myxomas are the most common cardiac tumors; however right ventricular myxomas are very rare. We present the 

case of an asymptomatic 74 year old female with a right ventricular myxoma originating from the interventricular septum 
diagnosed during a routine echocardiographic examination.

Initially the patient refused surgery due to being asymptomatic, but agreed to be operated two months later. Surgical 
removal was uneventful, as was the postoperative course.

Histopathological analysis confirmed the suspected diagnosis of cardiac myxoma.

Keywords: Cardiac tumor, Myxoma.

INTRODUCTION 

Cardiac myxomas are the most common tumors of 
the heart, accounting for 75-80% of all cardiac tumors, 
and 90% of the patients are aged 30 – 60 years when diag-
nosed.1 In more than 90% of cases myxomas are located 
in the left atrium, followed by right atrial and left ventri-
cular locations.2 Ventricular myxomas are rare and among 
those right ventricular (RV) myxomas are reported with an 
incidence of only 1,7 % of all cardiac myxomas.3 Associa-
ted syndromes such as Carney's complex and family history 
should always be considered.4 Symptoms can be related to 
embolism which occurs in 30-40% of all cases5 or to right 
ventricular outflow tract (RVOT) obstruction and include 
syncope, dyspnea or peripheral edemas. Surgical resection 
is indicated and should not be delayed.

CASE REPORT

We present the case of an asymptomatic 74 year 
old female, when a 43 x 25 mm right ventricular, mobile 
mass originating from the interventricular septum and 
protruding through the pulmonary valve in systole was 
diagnosed during a first time performed routine echocar-
diography. The patient had neither family history for car-
diac tumors nor any associated comorbidities. For further 
diagnostic purposes a magnetic resonance tomography 
was performed (Figure 1).

Figure 1 Preoperative Magnetic Resonance Tomography showing a 
right ventricular (RV) mass (white arrow) protruding into 
the right ventricular outflow tract. PA = Pulmonary artery; 
LV = Left ventricle.
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The patient initially refused surgery due to her 
asymptomatic status, but two months later, after recon-
sidering during follow up consultation, she accepted sur-
gical removal of the RV mass.

The routine preoperative laboratory analysis was 
normal, as was the coronary angiogram.

The surgical procedure was performed through a 
median sternotomy and cardiopulmonary bypass (CPB) 
with central aortic and bicaval cannulation. After aortic 
cross clamping and administration of antegrade cardio-
plegic blood solution, the RV was opened through a lon-
gitudinal ventriculotomy and the RVOT, interventricular 
septum and tricuspid valve were inspected (Figure 2 A). A 
mass was detected in the RVOT extending from the inter-
ventricular septum to the RVOT. A complete mass resec-
tion was performed using scissors and electrocautery 
(Figure 2 B). The right ventriculotomy was closed with a 
double prolene 4/0 suture. The postoperative course was 
uneventful and the pre discharge echocardiography was 
normal.

Histopathological analysis of the mass revealed a 
cardiac myxoma with cells positive for CD 31 and CD 34 
(Figure 2 C).

The patient was discharged at postoperative day 
eight. During regular postoperative consultations the 
patient kept asymptomatic and the one year postoperative 
echocardiography showed no signs of tumor recurrence.

DISCUSSION

Right ventricular myxomas are uncommon benign 
cardiac tumors, which usually present with typical RVOT 
obstruction-related symptoms. In our case the patient 
was asymptomatic and the diagnosed right ventricular 
mass a coincidental find on a routine echocardiographic 
examination.

Due to the lack of symptoms the patient initially 
refused surgery. Previous publications have underlined 
that myxomas have a high documented embolization 
rate, which can lead to further complications when sur-
gery is delayed.

Recurrence rate of RV myxomas is not well docu-
mented in the literature due to its rarity, but cardiac 
myxomas in general have an overall recurrence rate of 
less than 3%, but can be as high as 22% in familial cases.5

Figure 2 A - Intraoperative image showing the opened Right ventricle (RV) with the mass formation (MX); B - Completely resected right ventricular 
mass; C - Hematoxylin and eosin stain study of the RV myxoma.

A B
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Abstract
Foreign body (FB) aspiration in adults is usually associated with predisposing risk factors. Clinical manifestations are 

immediate but less frequently it could lead to  insidious lung damage, as demonstrated by the presented case. We present a 
case of unsuspected FB aspiration, mimicking an infection vs lung tumour. After left lower lobectomy, pathology revealed a 
foreign body (animal bone) at the origin of the lingular bronchus.

INTRODUCTION 

Tracheobronchial foreign body (FB) aspiration is 
not uncommon, though the incidence in pediatric age is 
higher.1,2 The clinical manifestations range from acute asphy-
xiation, when FB obstructs the main airway, whereas in more 
distal airway obstruction, signs of a recurrent infection with 
insidious lung damage are more common. A delayed diag-
nosis is frequent in cases where FB aspiration is not overt, 
so it should be considered as one of the causes of persis-
tent post- obstructive pneumonia.3,4,5 Symptoms are usually 
nonspecific, so a high level of clinical suspicion is needed, as 
its presentation mimics other respiratory tract pathologies.6 
The predisposing factors in adults are male sex, old age, 
CNS dysfunction, psychiatric illness, alcohol and/ or sedative 
abuse, trauma intubation, dental procedure and pulmonary 
disease.7,8 Because of the anatomical features of the bron-
chial tree, foreign body is commonly lodged in the right, 
especially in the right intermediate bronchus.9 According to 
the literature, based in case series, it was reported that 50.1% 
of aspirated foreign bodies were in the right bronchial sys-
tem, 46.5% were in the left bronchial system, and 3.6% were 
in the trachea.10

CASE REPORT

We present a case of delayed presentation and unsus-
pected FB aspiration in an adult in whom a lobectomy was 
performed. A 63 years-old Caucasian man, former smoker, 
with past medical history of COPD, hypertension, dyslipide-
mia and acute myocardial infarction in 2005, without history 
of alcohol or sedatives abuse presented in the Outpatient 

Clinic of Pneumology in January. He reported a history of 
weight loss starting 9 months before and vigorous cough 
episodes leading to syncope in the last 6 months. He also 
reported haemoptysis since 2 months before. He denied his-
tory of fever, chest pain or aspiration. Pulmonary auscultation 
revealed crackles in the left hemithorax.  On investigation, 
chest- RX showed an opacification of the middle left hemi-
thorax and chest-CT revealed a lingular consolidation with 
atelectasis (figure 1). A bronchoscopy was performed, with 
evidence of a white and necrotic plaque in the left upper divi-
sion bronchi with signs of obstruction and bronchial lumen 
reduction, and also signs of mucosal edema and infiltration 

Figure 1 Chest CT- lingular consolidation and atelectasis. 
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(figures 2, 3) Biopsies were negative for malignancy. The 
patient kept the recurrent symptoms initially described along 
the next 6 months, and there was a radiological impairment 
in sequential chest-CT scan, with a higher extension of the 
lingular consolidation. A PET-CT scan was performed, with 
signs of increased metabolic activity in the lingular consolida-
tion (SUV maximum of 8,4). Considering the insidious clini-
cal evolution, the persistence of symptoms and radiological 
impairment, the suspicion was infectious or malignant aetio-
logy. The patient underwent a left upper lobectomy, where 
a foreign body was removed - animal bone- located at the 
opening of the lingular bronchus (figure 4). The histologi-
cal result showed an inflammatory infiltrate surrounding the 
foreign body (chicken bone). 

This case demonstrates the potential diagnostic chal-
lenges of FB aspiration. There was neither an obvious predis-
posing risk factor nor a history suggestive of aspiration, what 
have led to a lack of suspicion and consideration of other 
causes as most probable.

An accurate and timely diagnosis and appropriate 
treatment is crucial to prevent long-term complications. 
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Figure 2 
and 3

Endoscopic images from flexible bronchoscopy- white 
and necrotic plaque in the left upper division bronchi with 
signs of obstruction and bronchial lumen reduction, as 
also signs of mucosal edema and infiltration.

Figure 4 Foreign body - animal bone- removed in lobectomy. 
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Abstract
Introduction: Congenital chest wall deformities are common in children, causing self and parental concern 

mainly due to cosmesis. These defects rarely cause severe symptoms in patients.
Case report: 11-year-old girl with a complex chest wall deformity and severe scoliosis causing progressive neu-

rological loss of function. When mobilized to prone position for orthopedic surgery, she suffered sudden hypotension 
immediately followed by a cardiac arrest, that reverted after moving the child back to supine position. The cardiac arrest 
was interpreted as a result of a decrease in venous blood return secondary to heart and great vessels compression. She 
was then proposed and submitted to a modified Ravitch procedure with retrosternal metal bar placement in order to 
allow ventral positioning. This was successfully achieved, and the patient underwent scoliosis correction 3 months later. 
After more than a year of follow up, she reduced the need for non-invasive ventilation and tolerates prone positioning.

Conclusion: This case report alerts medical community that beyond cosmesis concerns, severe chest wall defor-
mities can cause life-threatening events if not correctly managed.

INTRODUCTION

Chest wall deformities are common, affecting nearly 
1% of the population. Most of them just cause cosmetic 
concerns and it is rare to cause any cardiac or respiratory 
symptoms.1 Cardiac arrest is a very rare complication of any 
surgical procedure for correction of a chest wall deformity.2 
However, cardiac arrest secondary to external compression 
of a chest wall deformity was never described before. Herein 
we describe the first case of a child with a complex chest wall 
deformity that suffered a sudden cardiac arrest just by chest 
wall compression while in prone position.

 
CASE PRESENTATION

A 11-year-old girl with neurofibromatosis and a 
severe dorsal scoliosis was admitted for orthopedic scoliosis 
correction due to gradual loss of motor function on her lower 
limbs and urinary incontinence. She also showed a severe 
chest wall deformity, mainly with pectus carinatum compo-
nent (figure 1) and was dependent on non-invasive ventila-
tion. She showed no cardiac anomaly on echocardiography 
nor arrhythmias on electrocardiography. In the operating 
room, when positioned in prone position for the posterior 

approach, she suffered cardiac arrest that was immediately 
reverted when mobilized back to dorsal decubitus. It was 
rather obvious that this condition was due to a positional 
component of her chest wall deformity. A chest computed 
tomography (CT) scan showed a severe sternal deformation: 
the manubrium-sternum articulation showed a 90-degree 
angle, with apparent compression of the left ventricle and 
probable cardiac/great vessels kicking when in ventral decu-
bitus (figure 2A and B).

After a multidisciplinary discussion with Orthope-
dics, Anesthesiology, Pediatric Cardiology and Pediatric 

Figure 1 Profile patient view of pectus carinatum component. 
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Surgery, it was concluded that: scoliosis correction was 
necessary in order to prevent further neurologic impair-
ment; the prone position was mandatory for the orthopedic 
correction; heart and great vessels compression happened 
directly caused by the sternal deformity; there was no struc-
tural cardiac abnormality responsible for the cardiac arrest. 
On this wise, the girl was proposed for chest wall correction 
first, in order to tolerate the prone position necessary for 
the orthopedic surgery afterwards.

She was submitted to a modified Ravitch interven-
tion, with partial sternal and rib cartilage resection and inser-
tion of a retrosternal metal bar to enhance chest wall stability 
(figure 2C and D). The postoperative course was uneventful.

Scoliosis correction was done nearly 3 months after 
thoracic surgery, and the patient tolerated the prone posi-
tion without any complication, namely cardiac dysfunction. 
Transesophageal echocardiogram was performed during 
the entire procedure and no sign of diminished blood return 
was noted.  

After a year of follow up, the patient showed an 
improvement in lung function (non-invasive ventilation only 
during the night), stable cardiac function and can modera-
tely tolerate ventral decubitus.

DISCUSSION

Chest wall deformities are common among otherwise 
healthy children. The majority of the cases are classified as 
pectus excavatum or pectus carinatum, and a combination 
of both is seen in nearly 6% of all patients.3

The majority of patients refer aesthetic intolerance, 
but some may complain of minor symptoms, such as chest 
pain, shortness of breath or intolerance to exercise. Howe-
ver, there are some reports of life-threatening events, most 

of them as a consequence of chronic heart compression 
that may lead to various types of arrhythmias.4 Surgical cor-
rection of these deformities may also lead to serious compli-
cations, such as heart contusion and/or perforation.2 Zou et 
al reported a case of cardiac arrest during a Nuss procedure 
without physical cardiac injury during the intervention and 
suggested it may have happened due to slight rotation of 
the heart.5

To our knowledge, this is the first described case of a 
pediatric patient that suffered cardiac arrest due to external 
compression of the heart by a complex chest wall deformity. 
The carinatum and excavatum components of this case 
make it unique and should raise awareness to the medical 
community: life-threatening events can occur in patients 
with chest wall deformities merely by their positioning.
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Figure 2 CT scan imaging. A and B- preoperative heart compression by sternal deformity. C and D- postoperative image 
showing retrosternal bar.
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Abstract
Pancoast tumours are defined as tumours arising from the upper lobe and invading the thoracic inlet,representing 

less than 5% of all lung cancers. 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 resection including the spine 
is nowadays possible.

We report the first case of a successful en bloc vertebral resection of a Pancoast tumour in a 66 year-old male, 
with a squamous cell carcinoma, treated at our department in a multidisciplinary setting, after induction chemoradio-
therapy.

An en bloc resection including the left upper lobe, the first three ribs and the vertebral body of D2, was perfor-
med through a Paulson incision after posterior cervico-dorsal arthrodesis.

A complete R0 resection was confirmed on the pathology specimen. 
Currently, one year after surgery, although no local recurrence has occurred, the patient is being treated with 

immunotherapy due to disease progression in the right acetabulum which was irradiated (20Gy) and then submitted to 
iliac resection and prothesis reconstruction. 

INTRODUCTION

Pancoast tumours were first described in 1838, 
however they only became a more clear entity after the 
reports of Henry Pancoast in 1924 and Tobías in 1932.1,2,3,4 
They represent less than 5% of all lung cancers, being defi-
ned as tumours that arise from the upper lobe and invade 
the thoracic inlet.1,3,4 Clinical features depend on the invol-
ved structures. The combination of severe and unrelenting 
shoulder and arm pain along the distribution of the eighth 
cervical and first and second thoracic nerve trunks, Horner’s 
syndrome (ptosis, miosis, and anhidrosis) and atrophy of the 
intrinsic hand muscles comprises a clinical entity named as 
“Pancoast-Tobias syndrome”.

Spine involvement has long been considered to be a 
contraindication for surgery.4

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 bronchos-
copy. Pathology revealed a squamous cell carcinoma (PD-L1> 
50%).

The case was discussed at a multidisciplinary meeting, 
including the neurosurgery team, and neoadjuvant chemo-
therapy (vinorelbine/cysplatine) and radiotherapy (50Gy) was 
decided.

Five weeks after the last radiotherapy session, the 
patient was admitted for a joint surgical procedure between 
thoracic surgeons and neurosurgeons.

Figure 1 Initial diagnostic Chest CT. 
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SURGICAL TECHNIQUE

The intervention was divided into four stages. In the 
first one, the patient was positioned in ventral decubitus 
and then instrumentation of C4-C7 and T4-T6 was perfor-
med and bilateral screws were placed. At last D2 posterior 
neural arch was removed and the roots of D2 were sectio-
ned bilaterally.

After this the patient was rotated onto a right late-
ral decubitus and a Paulson thoracotomy was made to 
allow for a left upper lobectomy, anterior section of the 
first three ribs and posterior disarticulation of the first and 
third ribs. A left lower lobe wedge resection removed a 
small peripheral nodule.

In the third part a D1-D2 and D2-D3 discectomy 
took place, allowing the en bloc resection of the full spe-
cimen, including the vertebral body of D2. Then a XRL® 
implant was placed in order to replace the vertebral body.

In the last part the thoracic surgery team completed 
a mediastinal lymphadenectomy and hemostasis control.

AFTER SURGERY/FOLLOW-UP

He stayed in the ICU for eleven days, being weaned off 
mechanical ventilation on the fifth day after surgery. The 
patient developed ventilator associated pneumonia and par-
tial left lung atelectasis, which slowly improved.

He was discharged on day 25th.

Pathology analysis of the specimen confirmed squa-
mous cell carcinoma with free margins. TNM 8th edition: 
ypT4N0.

The patient had an early progression, or a previou-
sly undiagnosed oligometastasis to the right acetabulum, 
which was irradiated (20Gy) and then submitted to iliac 
resection and prothesis reconstruction. 

Currently, one year after surgery he is under immu-
notherapy, with no signs of local or systemic recurrence.

DISCUSSION

Squamous cell carcinoma, as in our case, is the 
most frequent histology of Pancoast tumours.1

For many years spine invasion was considered a 
contraindication for surgery.3,5,6,7 However, progress in 
spine surgery and instrumentation changed the game. 
Nowadays en bloc tumour resection with curative intent 
can be performed in selected patients.2,5

In 1989, DeMeester et al reported the first case 
series, including 12 patients, of en bloc resection of the 
lung and a tangential portion of the involved vertebral 
body after induction RT, reporting and overall survival of 
42% after 5 years.8 Seven years later, in 1996, Grunenwald 
et al described the first total vertebrectomy.9

Later on, Collaud et al performed a systematic lite-
rature review including a total of 135 patients submitted to 
en bloc resection of lung, chest wall and spine, as part of a 
multimodality approach. They reported overall survivals of 
57%, 43%, and 26% at 3, 5, and 10 years, respectively. In 
the subgroup of patients with microscopic complete resec-
tion the results were slightly better with survivals of 62%, 
48%, and 29% at 3, 5, and 10 years, respectively.5 This 
shows the real relevance of an R0 resection.

The extent of spine resection does not seem to 
impact overall survival, so the length of spine invasion by 
itself should not be a contraindication for surgery if com-
plete resection is feasible.5

Bolton et al, in their study reported overall survivals 
of 47% and 27% at 2 and 5 years, respectively.3

Trimodality treatment, including chemotherapy, 
radiotherapy and surgery, is the gold standard. Preope-
rative radiotherapy allows a reduction of the tumour size 
and viable cells in order to improve the R0 resection rates. 

Figure 2 Cervico-dorsal arthrodesis.

Figure 3 Operative field after left upper lobectomy with 1st to 3rd 
ribs,  the vertebral body of D2 (arrow on the body of D2) 
and the specimen.  

Figure 4 Chest X-ray at discharge.

↓
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Furthermore, chemotherapy concurrent to RT improve 
resection rates and can limit the risk of distant metastasis 
due to occult systemic disease.4,10

Our patient was treated with induction chemora-
diotherapy followed by surgery. An R0 resection was obtai-
ned.

Knowing that incomplete resection leads to tumour 
recurrence, en bloc resection has become the gold stan-
dard for this kind of tumour.7,10

Free-margins resection, as well as the nodal status 
and T status are the most important prognostic factors.4

Due to the extent of the resection important com-
plication rates are associated with these procedures, ran-
ging from 28% to 52%. Some of the most common, as 
experienced in our case, are atelectasis and pneumonia.4

CONCLUSIONS

Spine invasion is no longer a contraindication for 
Pancoast tumour surgery.

En bloc resection of tumours invading the spine is 
feasible as part of a multidisciplinary and multimodality 
approach in experienced centers and carries a good overall 
survival.
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Abstract
Catheter directed thrombolysis is a minimally invasive procedure that results in a significant reduction in venous 

obstruction after deep vein thrombosis. The technique implies the performance of phlebographies to monitor the throm-
bolysis progression. The objective of this paper is to describe the use of vascular ultrasound to follow the thrombus lysis 
and to adjust the catheter position according to the progression of the thrombolysis. This is the first case reported des-
cribing the application of ultrasound to monitor the thrombolysis. A 36-year woman was admitted ilio-femoral vein. The 
ipsilateral great saphenous vein was the percutaneous access to perform the anterograde thrombolysis. The procedure, 
including the control of thrombus lysis, as well as catheter progression was performed under ultrasound guidance. The 
thrombolysis took 52 hours. The patient has two years of follow-up without any complaint. The use of vascular ultra-
sound to monitor the thrombolysis has several theoretical advantages in patients with adequate biotopes. It minimizes 
the number of venograms and can be performed at the bedside. It is effective and inexpensive. 

Keywords: vascular ultrasound; deep vein thrombosis; catheter-directed thrombolysis. 

INTRODUCTION

Catheter-directed thrombolysis (CDT) consists in the 
percutaneous placement of a catheter into a thrombosed 
vein followed by infusion of a thrombolytic agent directly 
into the clot.1,2  The continuous infusion of the thrombolytic 
usually continues for at least 24 hours.1 When compared 
to systemic thrombolysis, CDT minimizes the systemic drug 
exposure, reducing the risk of bleeding and the dose of 
thrombolytic.1,2,3

The subgroup analysis of the ATTRACT trial showed 
that the CDT may have a benefit in patients with iliac vein 
thrombosis.4 Camerota concluded that CDT reduced the 
severity of post-thrombotic syndrome and reduced the 
proportion of patients who developed moderate-or-severe 
post-thrombotic syndrome.5 The CDT also reduces risk of 
recurrent deep vein thrombosis.1,2,3 

Long life expectancy patients with acute venous ilio-
femoral thrombosis have the greatest benefit from CDT.1,2 

Ideally the thrombolysis should be performed in the 
first 2-3 weeks following the onset of deep vein thrombo-
sis symptoms.1 In order to maintain the catheter in direct 
contact with the thrombus and to monitor the efficacy of 
thrombolysis, venograms are usually recommended every 8 
to 24 hours.1 Using ultrasound for monitoring in the place 
of venograms has several advantages. 

CASE REPORT

A 36 years old woman was admitted due to deep 
vein thrombosis in the right limb with 24 hours of evolu-
tion. The thrombus was localized at the common femoral 
vein, external and common iliac veins. The great saphenous, 
femoral and the deep femoral veins were spared.

A hip oedema was evident (hip diameter was 52 cm 
17 cm above to the patella). A CDT was performed. The 
procedure, including the control of thrombus lysis, as well 
as catheter progression was performed under ultrasound 
guidance.

After 52 hours of treatment oedema disappea-
red (hip diameter was 50 cm). The control phlebography 
demonstrated repermeabilization of the right ilio-femoral 
deep vein. The patient completed 6 months of direct oral 
anticoagulation. A thrombophilic condition was excluded by 
appropriate testing. She stopped smoking and taking oral 
contraceptives. She has 2 years of follow-up without com-
plains and a computed tomographic scan showed that the 
deep venous system remains permeable.  

Technical description
The patient was positioned supine with the foot 

externally rotated. The skin was prepared with betadine and 
local anesthesia was applied (1% lidocaine). Ipsilateral great 
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saphenous vein was punctioned with ultrasound guidance. A 
5 Fr sheet was positioned and 4 Fr multiperforated straight 
catheter was inserted on a guidewire Terumo angled type 
(Figure 1). The anterograde progression of the guidewire 
and the catheter was monitored with ultrasound until the 
catheter tip was in direct contact with the distal end of 
the thrombus, at the common femoral vein. Heparin (500-
1000U/h- aPTT target: 50-90 seconds) was infused into the 
sheet while the thrombolytic- alteplase (0,01mg/kg/h) was 
simultaneously infused into the catheter. The patient was 
evaluated clinical, analytically (hemoglobin, platelets, APTT, 
fibrinogen) and with ultrasound twice a day. She used com-
pression stockings. 

8 hours after the procedure, ultrasound controlled 
showed that the common femoral vein was patent (Figure 2). 
With ultrasound control the catheter was proximally moved 
until the tip reached the distal end of the thrombus at the 
external iliac vein, 10 cm above the inguinal ligament. Twice 
a day the thrombolysis was monitored using doppler ultra-
sound, instead of phlebography.

52 hours after the procedure the ultrasound control 
showed permeability of deep vein system (Figure 3). To con-
firm the result a phlebography was performed. The phlebo-
graphy showed small filling defects at the external iliac vein 
without compromising the venous return. We decided to not 
deploy a stent. The CT scan performed at follow-up showed 
the permeability of deep vein system (Figure 4 and 5).  

DISCUSSION 

To our knowledge this is the first case reported in the 
literature about the use of vascular ultrasound to monitor the 
efficacy of thrombolysis and to adjust the catheter position 
according to the lysis of the clot.

The ATTRACT trial concluded that there was no diffe-
rence in the incidence of post-thrombotic syndrome in patient 
treat with CDT when compared to patients on anticoagula-
tion.4 However, this study included patients with acute deep 
vein thrombosis in the femoropopliteal segment alone as well 

Figure 1 Great saphenous vein with a 4 Fr multiperforated straight 
catheter to perform thrombolysis. 

Figure 2 Transverse vascular ultrasound image showing the catheter 
tip (arrow) in the right common femoral vein. 

Figure 3 Longitudinal vascular ultrasound image showing the 
thrombus (arrow) and the catheter tip (triangle) in the 
right external iliac vein.  

Figure 4 CT scan (performed two years after the thrombolysis) 
showing the permeability of common femoral right vein 
(arrow).  

Figure 5 CT scan (performed two years after the thrombolysis) 
showing the permeability of right common iliac vein 
(arrow).  
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as those with proximal iliac thrombosis. The iliofemoral cases 
are known to be higher risk for late post-thrombotic syn-
drome.4 The subgroup analysis of the ATTRACT trial showed 
that the CDT may have a benefit in patients with iliac vein 
thrombosis.4

Lin considered that catheter direct thrombolysis should 
be performed in younger, healthier patients, with more to 
gain from prevention of post-thrombotic syndrome later in 
life.6 In this report the patient was 36 years old, healthy, with a 
low risk of bleeding, so we judged that she could benefit from 
CDT. We decided to use the vascular ultrasound during the 
procedure minimizing the number of phlebographies. 

Ultrasound was used to obtain venous access, as 
recommended.1,3,7 It is necessary due to the variable vessel 
course, to avoid puncturing the thrombosed vein and the 
nearby structures (arteries and nerves), to minimize the blee-
ding risk and to preserve the integrity of the access.1,3,7 

In this case the great saphenous vein and anterograde 
approach were used as an access to thrombolysis. Fiengo 
demonstrated that the use of great saphenous vein is a valid, 
safe and easy alternative to the deep vein system, with less 
risk of haematoma and venous lesion. 8 This access can be 
performed in supine position, while the popliteal vein (the 
alternative access in this case) would be approached in prone 
position.9 In a randomized control study comparing the 
popliteal, great and small saphenous vein as an access to CDT 
thrombolysis, the authors concluded the great saphenous 
vein was the most efficacious.9 The anterograde approaches 
chosen during catheterization reduce the risk of damage to 
the valve leaflets.9

In this case report, the vascular ultrasound was per-
formed every 6 hours to monitor the thrombolysis and when 
indicated to advance the catheter into the clot. To our know-
ledge this technique has not been described in the litera-
ture. It has several advantages in a patient with a favorable 
biotype. It can be performed at the bedside, minimizing the 
patient movement and the risk of catheter displacement.10 
The number of phlebographies can be minimized, avoiding 
the radiation and contrast exposition which is a particular 
advantage in younger patients.10 In a study publish by Mad-
sen during thrombolysis a daily venography was performed 
requiring a median of three invasive procedures.11 The injec-
tion of contrast material, during phlebographies can disrupt 
the thrombus.12 The thrombolysis and the contrast exposition 
can cause nephropathy. 7 With the use of ultrasound, the 
thrombolysis follow-up can be frequently performed with a 
constant reposition of the catheter improving the thromboly-
sis efficacy. In this case the thrombolysis was performed in 52 
hours, the thrombolytic protocols range from 12-72 hours.7 

CONCLUSION 

The use of vascular ultrasound to monitoring the 
venous thrombolysis has theoretical advantages. Avoids 

radiation and contrast exposition, can be performed at the 
bedside is inexpensive, do not cause discomfort. It will be 
necessary to increase the number of study patients to vali-
date this approach.  
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59-year-old women with permanent atrial fibri-
llation and previous haemorrhagic stroke was admitted 
for percutaneous left atrial appendage occlusion. Shor-
tly after, AmplatzerTM device migration into the left 

ventricular outflow tract was confirmed. Unsuccessful 
transcatheter mobilization led to an emergent surgery for 
device retrieval and LAA closure. No events at 6-month 
follow-up. 

Figure 1 Intraoperative transesophageal echocardiography showing device migration into the left ventricular outflow 
tract, entrapped in mitral subvalvular apparatus. 


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Figure 2 AmplatzerTM device retrieval by left atriotomy. 
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32 years-old female patient presented with lum-
bar pain. Computed tomography revealed varicosity of 
the communicating vein between the left renal vein and 
the left ascending lumbar vein. This entity may pose 

technical difficulties during aortoiliac surgeries and renal 
surgeries as iatrogenic injury of this vessel may cause life-
-threatening retroperitoneal hemorrhage.

Figure 1 Axial contrast-enhanced computed tomography image shows the ectatic communicating vein (*) between the left renal vein 
(white arrow) and the left ascending lumbar vein (black arrow). 


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Figure 2 Sagittal contrast-enhanced computed tomography image shows the ectatic communicating vein (*) 
between the left renal vein (white arrow) and the left ascending lumbar vein (black arrow). 






