CACCyvVv

ARGENTINE JOURNAL OF

CARDIOVASCULAR
SURGERY

s <o
® Z
\S <44

gz

OFFICIAL JOURNAL OF THE ARGENTINE COLLEGE OF CARDIOVASCULAR SURGEONS

Indexed in Latindex and LILACS.
Listed in ICMJE

ISSN 1667-5738 - Online version: ISSN 1669-7723

Online version:
WWW.raccv.com.ar

May - June - July - August 2021



Boston
Screntific

Advancing science for life™

'THINK

ABOUT INNOVATIVE TECHNOLOGIES
ATHEREC_TOMY-& -THRO_MBEC"I,OMY

JETSTREAM

Atherectomy system

.

ANGIOJET"

Thrombectomy system

CAUTION: The law restricts these device on the order of'a physician. Indmaﬂgns contraindications, warnings and,
instructions for use can be found in the pro@ ng supplied with-each devicg. Products shown for INFORMATION purppsﬁ%’ nly/
and may not be approved or for sale in certain countries. This material not intended for use in France. 2021 Copyright © Bostdn Sf ntl’f“c \ -
Corporation or its affiliates. All rlghts reserved. .

P1-984510-AA - JETSTREAM &rANGIOJET AD - PSST S 5 y



ARGENTINE JOURNAL OF

CARDIOVASCULAR
SURGERY

CACCyvy

<
LSS

® &
AN <44

OFFICIAL JOURNAL OF THE ARGENTINE COLLEGE OF CARDIOVASCULAR SURGEONS
ISSN 1667-5738 - Quarterly magazine, owned by the Argentine College of Cardiovascular Surgeons
Volume XIX - ISSUE 2 - May - June - July - August 2021

Chief Editor
FERRART AYARRAGARAY, JAVIER
Ciudad Auténoma de Buenos Aires

Editor General
DOMENECH, ALBERTO
Ciudad Auténoma de Buenos Aires

Secretario de Redaccion
RODRIGUEZ PLANES, GERARDO
Ciudad Auténoma de Buenos Aires

Emeritus Editors
Borraccr, Raur?
TRAININI, JORGE CARLOS

Depuy Editors

ADULT CARDIAC

ARGUELLO, MARIO

Santa Fe (ARG)

BASTIANELLI, GUSTAVO

Ciudad Auténoma de Buenos Aires (ARG)
DEL PErRcIO, HERNAN

Buenos Aires (ARG)

EDITOR COMMITTEE

DuiLsecco, Ebuarpo

Ciudad Auténoma de Buenos Aires (ARG)
FARRANDO, MARTIN

Ciudad de Mendoza, Mendoza (ARG)
GIRELA, GERMAN

Neuquén, Rio Negro (ARG)
Korowicz, VAbim

Ciudad Auténoma de Buenos Aires (ARG)
International

BALAGUER, JorGE (EE. UU,)
Brozzi, NicoLas (EE. UU)
CASTILLO, JAVIER (EE. UU.)
Garcia, Ovipio A. (MEX)
MALDONADO, JaviEr (COLOMBIA)
NareH ABI-REZK, MANUEL (CUBA)
POMAR, Jost Luts (ESPANA)

CONGENITAL HEART

BARRETTA, JORGE

Ciudad Auténoma de Buenos Aires (ARG)
Garcia DeLucts, PABLO

Ciudad Auténoma de Buenos Aires (ARG)
KREUTZER, CHRISTIAN

Buenos Awres (ARG)

International

NerorTl, Roporro (EE. UU)
PHLEBOLIMPHOLOGY

AMORE, MIGUEL

Buenos Awres (ARG)
PAPENDIECK, CRISTOBAL
Buenos Awres (ARG)

VELLETAZ, RUBEL

Buenos Awres (ARG)

ULLoA, JorGE (COLOMBIA)

VASCULAR & ENDOVASCULAR
DISEASE

CEREZO, MARCELO

La Plata, Buenos Aires (ARG)
LamELZA, VICTOR

Ciudad Auténoma de Buenos Aires (ARG)
Lucas, FERNANDO

Ciudad Auténoma de Buenos Aires (ARG)
PAaoLINI, JuaN

Ciudad Auténoma de Buenos Aires (ARG)
PATARO, MARCELO

Ciudad Auténoma de Buenos Aires (ARG)
PrIRANO, MIGUEL

Buenos Awres (ARG)

Turco, EmMiLIO

Buenos Aures (ARG)
International

Bjorck, MARTIN (SUIZA)
BrADBURY, ANDREW (UK)
CRriapO, FRANK (EE. UU)
Diamant, MarceLo (URUGUAY)
Mivrs, JosepH (EE. UU,)
Navarro, Turio (BRASIL)
QuiroGa, ELiNa (EE. UU.)
Suaw, PaLma (EE. UU.)

EDUCATION

NIGRO, JuaN

Ciudad Auténoma de Buenos Aires (ARG)
PaoLiN, Juan

Ciudad Auténoma de Buenos Aires (ARG)

ETHICS

BATELLINI, ROBERTO

Buenos Aures (ARG)

Bracco, DANIEL

Ciudad Auténoma de Buenos Aires (ARG)
Turco, EmiLio

Buenos Aures (ARG)

2021-2022 BOARD OF DIRECTORS

President: JAVIER FERRARI AYARRAGARAY
Vicepresident: MIGUEL PEIRANO

General Secretary: ALEJANDRO CONDE

Tresurer: Juan NIGrO

Recording Secretary: Juax CHica

Union Secretary:

JAVIER RODRIGUEZ ASENSIO

Editing Coordination:
Design and layout:
Translation:

Marisor, REy
GLICELA Diaz
EsTELA HERRERA

Editor: ARGENTINE COLLEGE OF CARDIOVASCULAR SURGEONS
Catamarca 536, Ciudad Auténoma de Buenos Aires
Tel. (0054 11) 4931-5066 - Tel./Fax: (0054 11) 4931-2560

www.raccv.com.ar / revista@caccv.org.ar

Argentine Journal of Cardiovascular Surgery - ISSN 1667-5738 - Online version: ISSN 1669-7723
VoruMmE XIX- ISSUE 2 - May - JUNE - JULy - AucusT 2021

The Argentine Journal Cardiovascular Surgery is the official publication of the Argentine College of Cardiovascular Surgeons. The first issue was
published back in 2003. Our goal is to disclose and present updated information through studies conducted and manuscripts written by specialists
across the world on different surgical techniques, and historic articles on significant physicians and surgeons. Also, pivotal moments in the history
of our country and the rest of the world both on our medical specialty and other specialties like Cardiovascular Surgery, Endovascular Surgery,
Cardiac Surgery, Circulatory Support, Phlebology, Lymphology, up to the latest tendencies by incorporating technological innovations like stem
cell therapies and others. This journal is focused on surgical issues and is published on a four-month basis.

The content of the articles published is the sole responsibility of their authors, and the Editorial Board does not necessarily share their opinion.
The Editorial Board shall not be liable or scientifically or legally responsible for the products or services disclosed or for the claims filed by those
responsible of these products or services.

Supplementary information available online: www.raccv.com.ar - E-mail: revista@caccv.org.ar

Argentine College of Cardiovascular Surgeons. Catamarca 536, Ciudad Auténoma de Buenos Aires. Tel. (0054 11) 4931-5066

Tel./Fax: (0054 11) 4931-2560

29099

The articles published in this magazine are under the Creative Commons license
Attribution-NonCommercial-Share-Equal 2.5 Argentina




SUMMARY

35

A3

46

51

54

55

ORIGINAL ARTICLE
RISK INDEX TO PREDICT IMMEDIATE MORTALITY IN
MYOCARDIAL REVASCULARIZATION SURGERY

Mirtha Lopez Ramirez, Manuel Nafeh Abi-Rezk, Teddy Osmin Tamargo Barbeito,
Javier Lizandro Meza Tonato, Daymir Lopez Ramirez

SCIENTIFIC LETTER

COMPLEX ARTERIOVENOUS FISTULA OF THE ILIAC SECTOR.
RENAL EXPLANT COMPLICATION

Germadn Alejandro Santillan, Sergio Escordamaglia,

Maria Celeste Retamoso Abregu

SCIENTIFIC LETTER
SCIENTIFIC LETTER
Diego Pinto, Agostina Montanelli, Nicolds Martinez Chabbert, Mariano Farias

SCIENTIFIC LETTER

RIGHT THORACIC OUTLET SYNDROME DUE TO CERVICALRIB
AND SUBCLAVIAN ARTERY ANEURYSM REPAIR

Lucas Zorn, Gustavo Frascarelli, Julio Uliana, Juan Bykaluk

SELECTED ARTICLES
IMPORTANCE OF A PREOPERATIVE EXERCISE PROGRAM
IN ARTERIOVENOUS FISTULAS FOR DIALYSIS ACCESS

SELECTED ARTICLES
BILATERAL VS. UNILATERAL MAMMARY CORONARY BYPASS:
ANALYSIS OF AGE-RELATED EVOLUTION



ORIGINAL ARTICLE

RISK INDEX TO PREDICT IMMEDIATE
MORTALITY IN MYOCARDIAL
REVASCULARIZATION SURGERY

ABSTRACT

Introduction: The current trend is to improve the quality of life of patients treated
by coronary surgery and reduce complications and resources. Objectives: To
construct and validate a risk index to predict immediate mortality in myocardial
revascularization surgery. Method: Development research was carried out in the
Cardiovascular Surgery service of the Cardiology Center of Hospital “Hermanos
Ameijeiras”, from March 2012 to 2017, the sample included 340 patients. The
investigation work was divided into two phases, the first one for the construction
of the instrument and the second for its validation. Results: The logistic regression
model had a good calibration given by the Hosmer and Lemeshow analysis (p =
0.914). The final score resulted from multiplying the value of each variable by its
weight. The area under the ROC curve for the probability of dying was 0.902 (95% Cl:
0.852-0.952). By dividing the calculated probability into three zones, it was observed
that the majority of patients with immediate mortality were grouped into high risk.
The area under the ROC curve for the quantitative index was 0.869 (95% Cl: 0.825—
0.913), showing good discrimination. The intraclass correlation coefficient for the
probability-based index was 0.966 (95% Cl: 0.955-0.975) and for the quantitative
index it was 0.935 (95% Cl: 0.913-0.952). Conclusions: The index for the prediction
of immediate mortality in myocardial revascularization surgery demonstrates validity
and reliability that make it a feasible and useful instrument to be applied.

Keywords: Predictive mortality index, myocardial revascularization surgery,
coronary surgery, mortality, risk scale, risk score.
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INTRODUCTION

Coronary artery disease (CAD) is the first cause of
death for cardiovascular diseases worldwide®. In
the Middle East, Latin America and the Far East, the
prevalence of risk factors increases at the same rate of
coronary events?. In 2019, 16,397 individuals died in
Cubaasaresult of ischemic cardiopathy®. Myocardial
revascularization surgery (MRS) is the most common
treatment option for ischemic cardiopathy, being the
most frequent cardiothoracic intervention®*>®. The
Hospital Clinico Quirurgico Hermanos Ameijeiras
has over 50 years of experience in MRS, with over
150 interventions a year®. Coronary surgery implies
risks, which requires planning to improve quality of
life. Creating algorithms to support decision-making
seeks the purpose of identifying the populations
that can benefit the most”. Cardiologists and
cardiovascular surgeons can thus predict potential
adverse events and mortality related to the surgery.
In the past, this risk was estimated in an intuitive and
inaccurate way. At present, there are different risk
indexes, including: EuroSCORE, SYNTAX, Mayo
Clinic Risk Score, Parsonnet, STS and ACEF®%101D),
The most broadly used indexes are EuroSCORE II
and STS, the usefulness of both has been proven in
cohorts of patients treated with MRS

Said risk models were not developed in Latin
American populations and their application in
different populations may lead to less efficiency due to
regional differences, with a negative effect in decision-
making and in the results of surgical procedures.
In 1999 a risk model was developed in Argentina
for intrahospital mortality in cardiac surgery, the
Argentinean System for Cardiac Operative Risk
Evaluation (ArgenSCORE), recalibrated in 2007
and later in 2009. Its application in populations with
similar geographic and demographic characteristics
as those for which it was developed has shown better
performance than the EuroSCORE"?).

All models developed to predict mortality in
cardiac surgery have limitations resulting from
the specific definitions, the methodology applied,
the feasibility of the calculation, the impossibility
to reflect all relevant variables in morbidity and
mortality or an insufficient external validation. These
have been elaborated with specific populations and
in different periods of time, with variables selected
in contexts that differ from Cuba. Each territory
and hospital should determine what scale or index
is more appropriate for each specific “reality”, which
has led to conducting this study with the purpose
of elaborating a risk index for the prediction of
immediate mortality in myocardial revascularization
surgery and validating it.
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METHODS

This work has been considered as development
research as it consists in the elaboration and
validation of a measurement instrument by the
Cardiovascular Surgery Department of Hospital
Clinico Quirtrgico Hermanos Ameijeiras. Patient
data was collected from March 2012 to March 2017;
based on such data a score was elaborated from 2019
to January 2021.

Scope: all patients with a diagnosis of ischemic
cardiopathy that required surgery and were treated
in this hospital, taking into consideration the
indications established by the protocol and clinical
practice guidelines®.

Exclusion criteria: patients that could not be
followed-up, were not willing to collaborate with the
study or required combined surgery.

Sample: 340 patients treated with MRS from March
2012 to March 2017.

The study was conducted in two phases: the first
consisted in the elaboration of the instrument, during
which two indexes were created, and the second
phase consisted in the validation of said indexes.

Phase I: Elaboration of both quantitative indexes
Selection of variables: up-to-date literature was
reviewed, including articles in books and specialized
journals, Internet and PubMed, Scielo and Hinari
data bases. Based on this review an instrument
was elaborated with proposed variables that were
submitted to the consideration of experts who were
to contribute new variables for the proposed index.

A search was conducted in Hinari, Medline and
Lilacs in July 2020 to identify authors with experience
in cardiovascular surgery, more specifically in
MRS, and investigations on prognosis, elaboration,
application or validation or risk scores to predict
mortality in this group. Contacts were made with
expert cardiologists and surgeons of the Cardiology
and Cardiovascular Surgery Institute in Havana, the
Hospital Clinico Quirtrgico Hermanos Ameijeiras
and other cardiology centers in other provinces,
all with over 10 years of experience as specialists
and researchers. As a result, 45 professionals were
identified, including cardiovascular surgeons and
cardiologists who, based on published studies and
investigations could be rated as experts. Finally, 20
experts accepted to participate in the investigation.
There was no discrepancy in the individual criterium
of specialists, for which reason it was necessary to
reach a consensus through a group discussion.

Upon analyzing the surveys sent to experts, the
variables to be considered for the elaboration of
the proposed index were the following: age over 70,
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sex, hypertension, diabetes Mellitus, recent acute
myocardial infarction, angina functional class IV,
chronic obstructive pulmonary disease (COPD),
extracardiac arteriopathy, low and moderate
glomerular filtration rate (GF), left ventricular
ejection fraction (LVEF) lower than 50%, incomplete
revascularization, body mass index (BMI),
complications during the immediate postoperative
period, perioperative AMI, urgency surgery and
prolonged surgical time.

Variables to predict immediate mortality for
cardiac causes: death of cardiovascular etiology or
related to surgery occurred after MRS up to 30 days
following surgery.

Data collection

At first the data obtained were: informed consent,
general data, preoperative, intraoperative and
postoperative variables and immediate mortality.
Follow-up was implemented 30 days after the MRS,
immediate mortality was documented by means
of an interview with the attending physicians, a
review of the clinical record and death certificates.
This information was collected in an individual file
elaborated by the authors and these data were used to
create an Excel spreadsheet with items that were later
used for the elaboration of the index and statistical
processing in SPSS version 20.

The sample was randomly divided into two
equal groups (estimation and validation), with
approximately 50% of patients in each group, in such
a way that the sample comprised 179 patients for
the elaboration of the index and another with 161
patients for validation.

Elaboration of the index based on the probability
of dying immediately: the multivariate logistic
regression function with dichotomic response
was used to calculate the probability of immediate
mortality after myocardial revascularization surgery.

Determination of the final score: in the
investigation sample and using the formula obtained,
the probability of each patient dying immediately
was calculated (See Results).

Index and probability-of-dying zones: with the
idea of the index having a more practical value,
three zones were established for values limited by
empirical percentiles 33.3 and 66.6 in order to divide
the possible range of values into three equal zones. In
this way three zones would be established, the first,
from the lowest value to percentile 33.3 a zone with a
very low risk of dying (<0,01), an intermediate zone
between percentile 33.3 and 66.6, that would imply
the intermediate risk of dying and could be called a
doubtful zone or “grey area’, or medium intermediate
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(0.01-0.04), and above percentile 66.6 high risk
(>0.04), would be the zone with the highest risk of
dying. By way of validation (conceptual) of these
divisions, the percentage of immediate deaths was
calculated for each zone and an evaluation was made
to determine whether there were differences between
these percentages. It was expected to find the highest
frequency of deaths in the high score zone and the
lowest frequency in the low score zone.

Construction of the quantitative index: the same
variables used for the construction of the probability-
based index were used for the construction of this
index, perhaps more practical, to be used by attending
physicians in the regular practice given the ease of
calculation.

Scale for each variable: these variables, with the
exception of BMI, were classified into dichotomic
categories, a value of 1 was assigned if it was present
and 0 if it was absent. Then, odds ratio (OR) results,
estimated by means of the logistic regression function
and rounded to whole numbers and in some cases to
a decimal number, and the weights for each variable,
were estimated on the basis of the importance
assigned to each one.

Determination of the final score: it was found to be
the summation of all values reached by each variable
after having multiplied by the corresponding weight
based on the importance assigned (See Results).

Scales and zones for the quantitative index: the
same as with the probability value, the score was
calculated for each patient, and this empirical
distribution was divided into three parts (terciles)
by means of percentiles 33.6 and 66.7 to classify into
three risk groups for each patient, low (37), medium
(37-45) and high (>45).

Phase Il: Validation of both indexes
Since atruth criterion is applied (immediate mortality),
the validation of indexes was elaborated with the
values of both indexes, two ROC curves to assess
discrimination (capacity to discriminate between
immediate deaths or non-deaths). Calibration (the
measure by which the estimated probability reflects
the true death risk) of the logistic regression model
was determined applying the Hosmer and Lemeshow
statistical test. Contingency tables were built for the
different risk stratifications according to the values
of the two scores (risk zones) and the presence of
immediate mortality variable (yes or no) and using
the Bartholomew y? test the existence of a correlation
between these two variables was determined.
Reliability: since the variables were evaluated by
specialists, the most useful reliability measure is the
one that measures inter-observer variability.
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The reliability coefficient was obtained (intraclass
correlation coefficient) based on the repeated
measures ANOVA, which is useful to assess the
concordance among observers for quantitative
variables. This coefficient was obtained for
the proposed index. The score was calculated
independently by two specialists.

Ethical considerations: the results of the study will
be used for scientific purposes without disclosing
data that would affect the patient’s privacy. The
Helsinki declaration for research involving human
subjects was observed ).

RESULTS

Phase I: Construction of both quantitative indexes
Index based on the probability of immediate death
calculated by the logistic regression model

The estimated logistic regression model had a good
calibration (the predicted probability of dying
matched the observations) given by the results of the
Hosmer and Lemeshow statistical analysis (p=0.914).
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The probability of dying immediately calculated for
each patient for said function was an indicator to
predict said event and therefore is be given a value
from 0 to 1. (Estimated logistic regression equation).

Estimated logistic regression equation

P (y=immediate mortality) 1/1+ exp-(4.230+2.021x
age+0.682x  gender-0.077x HTA+1.065x DM-
0.751x recent IMA-0.395x functional class IV
with angina+0.939x EPOC+0.317x extracardiac
arteriopathy-1.6592x  low to moderate GF
+1.057x LVEF >50 %-0.639x type of myocardial
revascularization+2.147x postoperative complications
+2.264xperioperative AMI+0.017x  BMI-1.221x
prolonged surgical time+1.115x emergency surgery.

Quantitative index

It was created with the same variables described
in the previous index, weighted by their respective
odds ratios (OR), estimated by the logistic regression
function and rounded to whole numbers and in

TABLE 1. Variables according to their coefficient of variation, categories and weight

Age >70 years

Hypertension

Recent AMI

Functional class IV angina
COPD

Peripheral arteriopathy
Low to moderate GFR
LVEF <50

Incomplete revascularization

Perioperative AMI
Emergency surgery

Prolonged surgical time

VARIABLES CATEGORIES VALUE YAl TRl TA) AMI: acute myocardial infarction,

-_
Sex
-

LVEF: left ventricle ejection fraction,
FC: functional class, GF: glomerular
filtration, DM: diabetes mellitus,
HTA: hypertension, BMI: body mass
index, ST: surgical time.

Quantltatlve
Compllcatlons in the immediate _—

postop
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some cases to a decimal number. The final score was
the result of multiplying the value of each variable by
the number corresponding to its weight, as shown in
Table 1.

Phase lI: Validation of both indexes

Index based on the probability of immediate death
calculated by the logistic regression model

The area under the ROC curve for the probability of
dying immediately after myocardial revascularization
was 0.889 (95 % CI: 0.835-0.944), (Graphic 1).

Division into three zones according to the immediate
death probability, calculated by the logistic regression
model
When dividing the probability, calculated by the
logistic regression model in three zones according
to percentiles 33.6 and 66.7, it was observed that
most immediate mortality patients were in the high-
risk group, represented by 89.3%, and none had
been classified as low risk. These differences were
significant (89.3 % vs 28.2 %) p<0.001 (Table 2).

The area under the ROC curve for the quantitative
index was 0.856 (95 % CI: 0.801-0.911) which shows
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good discrimination between patients that die
immediately and those who do not (Graphic 2).

When dividing the quantitative index score into
three zones based on percentiles 33.6 and 66.7, it
was observed that most of the patients that died
immediately had been classified as high-risk,
represented by 82.1% and none had been classified
as low risk. These differences were highly significant,
82.1% vs 25.3 %), (Table 3).

Reliability

Ascanbeobservedin Table 4, theintraclass correlation
coeflicient for the index based on probability was
0.966 (95% CI: 0.955-0.975) and for the quantitative
index it was 0.935 (95% CI: 0.913-0.952).

DISCUSSION

The impact of cardiovascular risk factors vary
according to age!®. This is compatible with the
results of this investigation, in which the weight of
the different variables is presented in individuals
older than 70 years old. Rocha et al."” described
higher mortality and complication rates in patients
older than 70 years old treated by MRS.

10

Area= 0,889

Sensitivity

047

0,27

IC de 95 %=0.835-0.944
p <0.001

GRAPHIC 1. Area under the ROC curve according
to the probability of immediate death index
calculated by the logistic regression model

0,0 T T T
00 02 04 06

1 - Specificity

08

10

TABLE 2. Distribution of patients by category of index risk for the probability of immediate death calculated by the logistic regression model

IMMEDIATE MORTALITY

TOTAL

Low (<0.01) | o | oo | 1o | 353 | 10 | 324 |
Medium (0.01-0.04)
High (0.04)

Total
Bartholomew Chi-Square test p<0.001.
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GRAPHIC 2. Area under the ROC curve according to the quantitative index for immediate mortality
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Area= 0,856

> )67
=z
wn 3,4"
IC de 95 %=0,801-0,911
0,27 p <0.001
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TABLE 3. Distribution of patients by risk category of the quantitative index for immediate mortality

IMMEDIATE MORTALITY

TOTAL

___
lowsn) | o | oo | 103 | 330 | 103 | 303 |

Source: clinical record, Bartholomew Chi-Square test : p<0.001.

|10 | 32 ] 100 | 340 | 100 |

TABLE 4. Intraclass correlation coefficient for the two scores or indexes

INTRACLASS CORRELATION POINT ESTIMATION .

Index (probability) 0.966 0.955-0.975

Quantitative index 0.935 0.913-0.952 <0.001

Prolonged ECC time may contribute to hemolysis,
blood loss and need for transfusion!’”. Perioperative
myocardial infarction (pAMI) after an isolated MRS
is associated with poor prognosis"®. Rao et al."?,
identified in the MRS postoperative period, LVEF
<20%, female sex, diabetes, age > 70 years, recent AMI
and multivessel disease as independent predictors of
mortality, similar findings as this study. Postoperative
infection and renal lesion were associated to higher
mortality in the Brazil study®. The results were
equivalent to those of this investigation, where
complications presented a high weigh. Dessotte et
al.®V found that mortality in MRS was closely related
to age, sex and comorbidities, similar variables as that
of the score created in the investigation. In turn, Lopez

et al.?? in the Hermanos Ameijeiras study, concluded
that the variables that kept an independent relation
with immediate mortality were: longer surgery time,
low glomerular filtration and complications, where
the possibility of dying increased by approximately
16 times. These results match with the variables that
had the greatest weight to predict mortality in this
study and greater importance in the created score.

Validity

The ROC curve is used to assess the prognostic (or
diagnostic) capacity of a quantitative indicator®.
For the scale proposed in its two variants (reduced and
extended), the criterium of truth is death. The validity
of the index may be considered highly acceptable
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given the results of the ROC curve elaborated with the
application of immediate mortality as a criterium of
truth, since areas between 0.7 and 0.8 are considered
acceptable for indexes of this type. In the case of the
two indexes created in this research, the areas under
the curve were significant p<0,001and are very good.
One area with good capacity to discriminate between
living and dead individuals must be 0.80 or higher, it
is to be noted that the lower limits of the 95% CI of the
two areas are very distant from 0.5, that is the value of
said curve for non-discrimination®?42529_ Thus, the
discrimination capacity of both indexes to predict
immediate mortality in this study was very high. The
ArgenSCORE presents good discrimination power
for mortality and capacity to assign risk by showing
an excellent relation between observed and predicted
mortality?. Similar characteristics as for the indexes
created in this study that are only applicable to
patients treated by MRS. Studies"**” indicate that
the EuroSCORE II has shown good general capacity
to differentiate between dead and live patients with
an area under the curve greater than 0.792 (95% CI,
0.773-0.811). In the indexes created as part of this
investigation for MRS, the area under the curve is
much greater, which indicates that its discriminatory
and predictive capacity is higher.

Reliability

When there are scales that give rise to continuous
variables (or that may be considered as such), the
appropriate index to measure concordance among
observers is the intraclass correlation coeflicient
(ICC). This coefficient indicates which part of the
total variance of the index observations obtained is
due to the sample; when it is high (close to 1 or 100%),
it is assumed that the variation among observers is
low, since there are only two sources of variation:
among subjects and among observers®?*). The values
obtained for the intraclass correlation coefficient,
both in the estimation sample as in the validation,
may be considered highly satisfactory in terms of the
concordance between the two specialists, as values
above 0.75 have been rated as excellent by authors
like Casado et al.®%, Fleiss et al.® and Rosner®?.
Other experts on the topic have published that values
above ICCI are considered adequate®. In this way,
according to this criterium, the value obtained in this
study is highly acceptable.

CONCLUSIONS

An instrument is built with two variants: an index
based on the probability of dying immediately
and another, quantitative and practical and applicable
in the context of coronary surgery. Both indexes are
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valid and reliable for the prediction of immediate
mortality after myocardial revascularization surgery,
which means that they are feasible and useful when
applied.
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COMPLEX ARTERIOVENOUS FISTULA
OF THE ILIAC SECTOR. RENAL EXPLANT
COMPLICATION

ABSTRACT

Presentation of a clinical case with endovascular resolution of an arteriovenous
fistula of the left external iliac artery and left external iliac vein with an occluder
plug. A 34-year-old male patient with a history of obstructive nephropathy and
chronic renal insufficiency. Surgical history: left kidney transplant, kidney explant,
presented pain, edema and functional impotence of the left lower limb, a thrill was
palpated in the left inguinal region. Endovascular treatment with an occluder plug
is indicated at the level of the fistula, which was well tolerated by the patient, with
rapid recovery and a significant decrease in symptoms.

Keywords: Renal explant, arteriovenous fistula, high-flow iliac sector, endovascular
treatment.
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INTRODUCTION

Iatrogenic vascular lesions of the iliac sector are
associated with high morbidity and mortality in
the postoperative period after conventional surgery.
They are more commonly associated to neurosurgical
interventions of the spine (discectomies) specially of
disks L4-L5 or L5-S1"?). JTatrogenic vascular lesions
subsequent to renal explants are extremely rare in the
literature.

CLINICAL CASE

A 34-year-old male patient consults for pain, edema
and light functional impotence of the lower left
limb. In the physical exam the patient shows signs of
chronic venous insufficiency with pigmentation and
eczema.

Medical history:  Obstructive  nephropathy
with chronic renal insufficiency and tri-weekly
hemodialysis.

Left external iliac artery

Arteriovenous fistula

Collateral circulation

FIGURE 1. Angiographic image
showing high-flow arteriovenous
fistula dependent on the distal third of
the left external iliac artery.

FIGURE 2. The same study reveals
a significant development of the |
venous system and a natural bypass
dependent on the left hypogastric
artery to the common femoral
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Surgical history: Left renal transplant (2002), renal
explant (2008).

Following explant (2008) the above described
symptomatology starts, in addition to the heaves
and thrill identified during the physical examination
in the left inguinal region. Complementary studies
start with an arterial echo Doppler which evidences
a turbulent flow compatible with high flow
arteriovenous fistula at the level of the external iliac
vein.

An angiography is performed (Figures 1 and 2) in
which evidences of high flow arteriovenous fistula
dependent on the distal third of the left external iliac
artery with significant growth of the venous sector.
Furthermore, a natural bypass is observed dependent
on the left hypogastric artery to the common femoral
chamber (Diagram 1).

After planning, it is decided to perform
embolization of the affected arterial sector.

chamber.

DIAGRAM 1. Schematic interpretation
of the identified pathology where
occlusion of the iliac artery is observed
as well as the arteriovenous fistula and
the bypass of the hypograstric artery
to the common femoral chamber.
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Under spinal anesthesia, we proceed to lateral
placement of a 6 Fr introducer, selective cannulation
with Simmons 1 catheter due to intense tortuosity
and with hydrophilic wire a 9 Fr sheath is placed at
the bottom of the sac of the left external iliac artery
(assuming that it had been ligated in the explant
surgery). An occluder, 12mm diameter MemoPart
device (Figure 3) is placed. Closure is performed by
conventional surgery using the introducer diameter.

Control angiography evidences the occluder
plug optimally inserted, the thrombosed external
iliac artery and the obliteration of the venous
communication (Figures 4 and 5, and Diagram 2).
There are not clinical symptoms of chronic ischemia
nor venous insufficiency.

CONCLUSIONS

Iatrogenic lesions of the iliac vessels could go
unnoticed in the intraoperative or immediate
postoperative periods. Modern imaging techniques

FIGURE 3. Placement of the occluder device.

arteriovenous fistula.
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allow for an accurate diagnosis of the lesion and
planning of a suitable treatment, although these
lesions are unusual®.
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FIGURES 4 AND 5. Angiographic verification of the appropriate placement of the occluder and closure of the
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SCIENTIFIC LETTER

EXERCISE-INDUCED ILIAC ARTERY
FIBROSIS

ABSTRACT

Exercise-induced iliac endofibrosis (IE), initially known as cyclist iliac endofibrosis,
is a low prevalence disease that presents characteristic symptoms of ischemia in
patients without classical risk factors. We present a 45-year-old triathlete female
patient. She consulted for intermittent claudication at 100 m in the lower right limb
for about one year. She presented to the consultation with right external iliac artery
thrombosis. Endarterectomy and plastic with vein patch were performed with
favorable evolution. lliac endofibrosis is a rare disease but it is one of the diagnoses
to consider when dealing with young athlete patients with symptoms of lower limb
ischemia.

Keywords: lliac endofibrosis, acute ischemia, exercise-induced endofibrosis, ciclyst
endofibrosis

Received: 06/01/2021 Accepted: 08/02/2021



https://orcid.org/0000-0002-3820-5728
https://orcid.org/0000-0002-9865-1068
https://orcid.org/0000-0003-3554-0990

EXERCISE-INDUCED ILIAC ARTERY FIBROSIS , PAGES 46-50

INTRODUCTION

Cases of young patients with no cardiovascular risk
factors and clinical symptoms of arterial ischemia, be
it acute or chronic, are rather unusual and frequently
lead to a delayed, difficultand inappropriate diagnosis.
In particular this is due to the fact that symptoms
do not usually appear at rest or are not very severe,
and all pulses may be palpable. These patients tend
to be evaluated by different specialists and undergo
multiple studies and physical therapy. Some of the
pathologies to be ruled out (without limitation) are
popliteal trapping, chronic compartment syndrome,
adventitial cystic disease and other less frequent
presentations such as peroneal, pedal or tibial
trapping.

In spite of this, the diagnosis becomes a firm
suspicion when taking note that the patient is a
high-endurance athlete with many years of practice
and many kilometers of cycling or long-distance
running.

CLINICAL CASE
A female, 45-year old patient who complains of
intermittent claudication at 100 meters in the right
lower limb but regularly exercises in the bicycle without
difficulty. The patient reports to have experienced an
episode of pain in that limb during a road cycling
session that was relieved in time and with analgesics.
The physical examination revealed absence of pulses
on the right side and all pulses present with good
amplitude in the left lower limb. The right ABI was 0.3
at rest and the left ABI 1.

The Doppler ultrasound scan revealead thrombosis
of the right iliac artery all along its extension, except
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for the first 3 cm of the proximal segment, where
parietal thickening could be seen with significant
stenosis and the common femoral was patent
after the inferior epigastric and iliac circumflex
arteries. The angioCT confirmed the diagnosis of
iliac endofibrosis of the external iliac, complicated
with local thrombosis (COF5EQ) of the Chevallier”
classification and no signs of distal embolism could
be observed (Figure 1). Not significant contralateral
stenosis was also observed (probably inicipent
endofibrosis).

It was decided to perform external iliac
endarterectomy all along its extension and patch
plastic thrombectomy of the homolateral saphenous
vein through a transaponeurotic retroperitoneal
approach (Figures 2 and 3). The pathological
anatomy of the endarterectomy revealed fibrosis and
chronic inflammation of the intima with thrombosis
in organization. After 2 days of hospitalization the
patient was discharged. She recovered all pulses after
surgery, and the ABI in this limb at rest was 0.0. All
flows measured by Doppler ultrasound were triphasic
with preserved velocity.

During the first three months she could take
walks without any inconvenience and as from the
fourth month she reinitiated sports practice without
claudication (she was recommended not to go back
to cycling).

DISCUSSION

The first cases of cyclist iliac endofibrosis (exercise-
induced) were described in the '80s, which means
that this pathology has been recently identified
(probably associated to the cycling boom during

FIGURE 1. Stenosis and thrombosis of the
external iliac artery




48 ARGENTINE JOURNAL OF CARDIOVASCULAR SURGERY - VOLUME XIX - ISSUE 2

FIGURE 2. Intraoperatory image of iliac endofibrosis and distal thrombosis

the "70s and "80s, and it is not surprising that it was
first described in France, a country well-known for the
practice of road cycling and in a cycling rehabilitation
center). Although it is known as endofibrosis of the
external iliac artery (94.9%), it should be considered
that fibrosis may also present itself at the level of the
common iliac artery (14.4%), the common femoral
artery (0.5%) and the profound femoral artery
(7.2%), in the latter particularly as stenosis in the
form of ostial diaphragm. This pathology has
been described mainly in high-endurance long-
term cyclists, but it has also been found in runners,
triathletes, rowers, body builders and others. In the
vast majority these are young patients with many
years of high-endurance sports practice. Symptoms
may be seen as from the first 5 years of initiation of
sports and at 50.000 km run; however, those that
require surgical treatment usually are 14 years and
older and have run over 130,000 km®.

This presentation is clearly a cause of non-
atherosclerotic stenosis, but its pathophysiology
and etiopathogenesis is still unknown. Subintimal
thickening takes place with collagen, elastin and
smooth muscle cells depositions; and in cases that get
complicated dissection and/or localized thrombosis
can be seen”.

Its etiology is rather uncertain. It has been
proposed that the shearing stress produced by
hyperflow may stimulate fibrosis, which would lead to
endothelial malfunction®. The cyclist s position may
produce kinking, with the consequent increase in flow
velocity and parietal stress, apart from lengthening
the external iliac artery, which would in turn increase
the degree of kinking. It is not very clear whether the
same factors may act in fixed or mobile segments of
the arteries”. Psoas hypertrophy upon fixation of the
external iliac artery by the feeding collaterals of the
psoas has been mentioned as an anatomic reason that
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might play a role®. Localized vasospasm has been
identified in some cases, also of an unknown origin
(perhaps due to the endothelium-induced arterial
dilation)"”. Vasospasm may be visualized by means
of image studies (Doppler ultrasound, CT or MRI)
pre and post exercise” 9.

Suspected initial diagnosis is based on the history of
high-endurance sports practice, but other differential
diagnosis of non-atherosclerotic arterial disease must
be ruled out in individuals without the classical risk
factors. Patients frequently present all palpable pulses,
thus the importance of performing the ABI at rest
and post-exercise (until onset of symptoms). A drop
greater than 0.3 is considered the cut-off value. Then,
it is possible to continue the evaluation with image
diagnostic methods. The Chevalier group usually
performs diagnostic angiography and it is important
to stress that this must include a lateral projection
of the iliac-femoral axis in flexion to identify kinks,
stenosis and extrinsic compressions. Based on the
angiography, they propose a classification of the
pathology assessing the status of the primitive,
external, common femoral and profound arteries.
They stress that the degree of stenosis is not
determinant, since, as has been previously described,
the problem has dynamic characteristics (vasospasm,
kinking, extrinsic compression, lengthening of the
external iliac artery) and they have also seen that
the vast majority of treated patients present less than
50% stenosis”.

As for the treatment, once the diagnosis is
confirmed, cycling or the predisposing activity
must be discontinued. This is one of the vascular
diseases for which surgical treatment continues to be
definitive and the first choice. Chevalier et al., since
their initial description, suggested endofibrosectomy
of the affected area, shortening of the external iliac,
reimplantation and plastic with vein patch®?. The
same authors perform intraoperatory angioscopy to
confirm the diagnosis, and even prefer this option
over intravascular ultrasound. Peak et al. suggest the
use of bovine pericardium patch so as to preserve
the saphenous vein and avoid possible aneurismatic
dilation in future"”. In complicated cases with
dissection or extensive thrombosis, iliofemoral
bypass may be performed as a first attempt (with
vein, Dacron prosthesis or ePTFE). After surgery,
most authors agree that the patient must continue
antiaggregation treatment with aspirin only (75-
100 mg/day). Doppler ultrasound is performed after
surgery to ensure patency and confirm that there are
no major issues.

Mid-term results (50 m) in most groups is over
90% primary patency and 100% assisted/secondary
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patency. There are not many references regarding
long-term results.

There are a few described cases of endovascular
treatment using balloon and drug-coated balloon
with unfavorable results that show early symptoms
relapse'>1).

It is suggested to reinitiate sports activity at 3
months, and of course not returning to cycling,
although professional cyclists who have resumed
have not required reintervention®.

The consensus of the international group for the
study and identification of endofibrosis (INSITE)
was published in 2016, suggesting surgery as the
treatment of choice (endofibrosectomy whenever
possible and eventually bypass in case of extensive
occlusions), diagnosis with ABI (to be complemented
with image studies) and resuming sports activity at
6-8 weeks!!.

CONCLUSION

Exercise-induced iliac endofibrosis (IE), is a low
prevalence vascular disease. It must be initially
suspected in patients with typical symptoms of
arterial claudication with a background of intense
physical activity (particularly cycling) without typical
cardiovascular risk factors. Surgical treatment has
low morbidity since these are mostly healthy patients
and the surgical intervention is not technically
demanding. Mid-term results are also promising and
provide absolute resolution of the symptoms in more
than 90% of patients.

Conflicts of interest
The authors have no disclosures to declare.

REFERENCES

1.Rouviere O, Feugier P, Gutiérrez JP, Chevalier JM. Arterial endofibrosis
in endurance athletes: angiographic features and classification.
Radiology. 2014 Oct;273(1):294-303. doi: 10.1148/radiol.14130882.
Epub 2014 Jun 19. PMID: 24955926.

2. Walder J, Mosimann F, Van Melle G, Mosimann R. A propos de
I'endofibrose iliaque chez deux coureur cyclistes. HerChir Acta
1984;51 :793-795.

3. Chevalier JM, Enon B, Walder J et al., “Endofibrosis of the external
iliac artery in bicycle racers: an unrecognized pathological state,”
Annals of Vascular Surgery, vol. 1, no. 3, pp. 297-303, 1986.

4.Vink A, Bender M, Schep G, van Wichen D, de Weger R, Pasterkamp
G, et al. Histopathological comparison between endofibrosis of the
high-performance cyclist and atherosclerosis in the external iliac
artery. J Vasc Surg. 2008;48(6):1458-63.

5. Wright IA, Pugh ND, Goodfellow J, Wood AM, Lane IF, Fraser AG.
Dynamic obstruction of the external iliac artery in endurance athletes
and its relationship to endothelial function: the case of a long



50 ARGENTINE JOURNAL OF CARDIOVASCULAR SURGERY - VOLUME XIX - ISSUE 2

distance runner. Br J Sports Med. 1997 Jun;31(2):156-8. doi: 10.1136/
bjsm.31.2.156. PMID: 9192135; PMCID: PMC1332623.

6. Scavee V, Stainier L, Deltombe T, Theys S, Delos M, Trigaux JP,
Schoevaerdts JC. External iliac artery endofibrosis: a new possible
predisposing factor. J Vasc Surg. 2003 Jul;38(1):180-2. doi: 10.1016/
s0741-5214(03)00123-x. PMID: 12844109.

7. Shalhub S, Zierler RE, Smith W, Olmsted K, Clowes AW. Vasospasm
as a cause for claudication in athletes with external iliac artery
endofibrosis. J Vasc Surg. 2013 Jul;58(1):105-11. doi: 10.1016/j.
jvs.2012.12.060. Epub 2013 Mar 29. PMID: 23541546.

8. Alimi YS, Accrocca F, Barthélemy P, et al. Comparison between
duplex scanning

and angiographic findings in the evaluation of functional iliac
obstruction in top endurance athletes. Eur J Vasc Endovasc Surg
2004;28:513-9.

9. Schep G, Kaandorp DW, Bender MH, et al. Magnetic resonance
angiography used to detect kinking in the iliac arteries in endurance
athletes with claudication. Physiol Meas 2001;22:475-87.

10. Cai TY, et al. Functional magnetic resonance angiography in the
diagnosis of iliac artery endofibrosis in an endurance runner BMJ Case
Rep 2019;12:€232112. doi:10.1136/bcr-2019-232112.

11. Peake LK, et al. The Investigation and Management of Iliac Artery
Endofibrosis: Lessons Learned from a Case Series, European Journal of
Vascular and Endovascular Surgery (2018), https://doi.org/10.1016/j.
€jvs.2018.01.018

12. Zugail AS, Shaabi HI, Idir S, Becquemin JP. Cyclist Endofibrosis
(Exercise-Induced Arterial Endofibrosis) Treated by Drug-Coated
Balloon Angioplasty. Case Rep Vasc Med. 2020 Jul 7;2020:4290271.
13. Wijesinghe LD, Coughlin PA, Robertson |, et al. (2001) Cyclist iliac
syndrome: temporary relief by balloon angioplasty. Br J Sports Med
35:70-71

14. INSITE. Diagnosis and Management of lIliac Artery Endofibrosis:
Results of a Delphi Consensus Study. Eur J Vasc Endovasc Surg (2016)
52.



SCIENTIFIC LETTER

RIGHT THORACIC OUTLET SYNDROME
DUE TO CERVICAL RIB AND SUBCLAVIAN
ARTERY ANEURYSM REPAIR

ABSTRACT

The term Thoracic Outlet Syndrome (TOS) was coined to describe a group of patients
with compression of the subclavian vessels, artery or vein and the brachial plexus in
the area of the thoracic outlet. TOS is responsible for 5 to 10% of painful symptoms
in the upper limb.

A case of a 70-year-old female patient is described, who is admitted due to pain in
the right upper limb of about 2 months of evolution, associated with paresthesia,
coldness and weakness. Angiography shows aneurysm of the right subclavian artery
and cervical rib present and fused to the first thoracic rib. In the surgical intervention,
a supernumerary cervical rib resection and aneurysm repair with a PTFE prosthesis
were performed.

Keywords: Cervical rib, aneurysm, subclavian artery
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INTRODUCTION

The Thoracic Operculum Syndrome (TOS) is
responsible for 5 to 10% of painful symptoms in the
upper limb. TOS affects 8% of the general population
with a frequency of 3-80 cases per 1000 individuals
and unknown incidence, involving patients with
compression of the subclavian vessels (arteries or
veins) and the brachial plexus in the thoracic outlet
space™.

This syndrome is more common in women than
in men (a 3-4:1 ratio) and occurs more frequently in
young adults in the 25 to 40 age range.

Neurogenic symptoms are the most usual,
accounting for about 90-95% of all cases, followed
by venous in 5-10% and arterial symptoms in
approximately <1%.

The cervical rib is the most common cause, with
an incidence of 0.2 to 1% of the population, 50 to
80% being bilateral and only 10 to 20% producing
symptoms with a 2:1 ratio in women versus men.

There are 3 major etiological groups: bone
anomalies, soft tissue anomalies and postural
anomalies. Bony anomalies comprise cervical ribs,
transverse mega process of C7, anomalies of the first
rib, nonunion of the clavicle, hypertrophic callous
of the clavicle or tumors; anomalies of soft tissues
include cervical muscular hypertrophy (anterior
scalene muscle, medium scalene, pectoralis minor
and subclavian), fibrous bands (costocoracoid
ligaments, costoclavicular membrane) or congenital
muscular anomalies.

The TOS may have three different presentations.
The first is neurogenic TOS (NTOS), which involves
the neurological symptomatology of the syndrome,
the second is the venous TOS (VTOS), which
produces pure venous symptoms like thrombosis
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of the subclavian vein, and finally the arterial TOS
(ATOS), an extremely rare form, that manifests itself
with purely arterial symptomatology, secondary
to arterial thrombosis or arterial aneurisms of the
subclavian artery.

As for complementary studies: chest and cervical
X-raysare used to rule out or confirm bone anomalies.
Computarized axial tomography (CT) provides
better anatomic information, particularly when bony
etiology is suspected. Magnetic resonance (MRI)
permits an adequate evaluation of soft tissues, most
particularly of the brachial plexus. Arteriography has
very limited value in these cases and must only be
used when a patient presents symptoms and signs of
ischemia and arterial insufficiency™>?.

CLINICAL CASE

We present the case of a female 70-year old patient
admitted for pain in the upper right limb with
an intensity score of 9/10, 2 months of evolution,
associated with paresthesia, cold and weakness. The
patient had no history of allergies or diseases and had
been smoking 5 cigarettes a day for the last 20 years,
was medicated with acenocumarol 1 mg/day and had
been subjected to a thrombectomy of the upper right
limb one month earlier.

An abnormal physical examination revealed:
asymmetric thorax with right supraclavicular
pulsatile mass measuring 3x4 cm. Positive Adson
test. Positive Wright test. Axillary, humeral, radial
and cubital pulse present and weak. Slow capillary
filling and distal coldness of the right upper limb.

Angiotomography: aneurism of the right subclavian
artery measuring 20 mm, with mural thrombus in
the interior and cervical rib present fused to the first
thoracic rib (Figure 1).

FIGURE 1. 1. Aneurism of the subclavian artery in an axial section of the CT. 2. Aneurism of the subclavian artery in
a coronal section of the CT. 3. 3D reconstruction of bony anomaly. 4. Subclavian vascular bundle with bony anomaly.
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FIGURE 2. 1. Cervical rib fused to the first rib. 2. Scalene muscle section. 3. Subclavian
aneurism. 4. Subclavian-axillary bypass with PTFE prosthesis.

Based on the patient’s prior signs and
symptomatology, the surgical history and image
studies, the condition was interpreted as TOS of
vascular etiology. Surgical management was proposed
for resolution of the condition prior optimization of
the coagulation test and cardiovascular evaluation.

A supraclavicular approach was performed with
repair of vascular and nervous structures, section of
the scalene muscle, resection of the supernumerary
cervical rib and repair of the posstenotic aneurism
with PTFE prosthesis (Figure 2).

On day 3 post-op the patient was discharged
from hospital with preserved peripheral pulse, good
mobility and nervous integrity of the upper limb with
the required dose of antiaggregation medication.
Follow-up continues in the outpatient thoracic and
peripheral vascular surgery service.

CONCLUSION

The treatment of TOS requires multidisciplinary
management, focused on three main objectives:
reduction of neurovascular compression, pain
management, symptoms control and ultimately
improving quality of life®.

Several factors are taken into consideration to
proceed with surgical treatment, including no
response to conservative management for at least
3 months, motor-sensory involvement, vascular

claudication, recognized anatomical anomaly and
impairment of daily life activities.

Supraclavicular route is preferred as it permits
to perform the resection of the first rib, apart from
providing good access to vascular landmarks®.

It should be noted that the symptomatology

presented by this patient is the least frequently found.
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IMPORTANCE OF A PREOPERATIVE EXERCISE PROGRAM IN ARTERIOVENOUS FISTULAS FOR

DIALYSIS ACCESS

ARAGONCILLO SAUCO | ET.AL. EFFECT OF PREOPERATIVE EXERCISE ON VASCULAR CALIBER
AND MATURATION OF ARTERIOVENOUS FISTULA: THE PHYSICALFAV TRIAL, A RANDOMIZED

CONTROLLED STUDY

J Nephrol. 2021 Jun;34(3):763-771. DOI: 10.1007/s40620-020-00907-w

It is known that autologous radiocephalic
arteriovenous fistula (AVF) is the best vascular
option for dialysis access; however, the rate of
primary failure ranges from 20% to 50%. Although it
is estimated that preoperative isometric exercises are
beneficial to improve these results, evidence is scarce.
Researchers from the University Hospital Gregorio
Marafnion and other centers in Spain designed an
open, multicenter and prospective trial to evaluate
the effects of this type of exercises in the maturation
of AVFs in patients with renal disease requiring
dialysis. Exclusion criteria were patients with
absence of arteries or veins apt for AFV, diagnosis of
coagulopathy, existence of prior AVF in the selected
arm or other conditions that turn impossible the
practice exercise during the 8 weeks prior to surgery.
Patients assigned to the isometric exercise group
were indicated a routine combining contractions
with elastic bands and manual contractions, in which
each isometric contraction was to be maintained
for 5 to 7 seconds. The intensity of exercises was
adjusted according to the maximum strength of each
patient measured by dynamometry. Doppler studies
were conducted at the beginning during the week
prior to surgery (8 weeks as from admission) and an
extra study was conducted at 4 weeks of initiation
of exercises with patients in the active group. After
performing AVE, maturation was assessed by Doppler
at weeks 6 and 12. These studies were performed by
nephrologists specialized in AVF ultrasound and
comprised 6 measurements of the cephalic vein, as
well as three measurements of the radial artery in the

same anatomic sites before and after the exercises.
Follow-up was completed 3 months after the AVE.
The main endpoint of the study was the impact of
isometric exercise in primary failures of the fistula
compared with the control group.

Other studied parameters were venous and arterial
caliber, peak systolic velocity and maximum strength.
The final analysis included 53 patients in the isometric
exercise group and 61 controls. After 8 weeks of
exercise, significant differences were found in arterial
caliber, systolic arterial velocity, venous caliber and
maximum strength. The greatest increase in venous
caliber and maximum strength were related to age <
60 years, non-diabetic patients and male sex, whereas
the highest increase in the arterial diameter and the
highest systolic peak were found in females. After 8
weeks, the indication of radiocephalic AVF was more
common in the exercise group than in the control
group (77,4% vs. 53,3%), noting that in 8 patients
priorly scheduled for fistula in the elbow fold, after
completing the exercise program it was decided to
change for radiocephalic fistula. Although primary
failures in the exercise group were less than in the
control group, this difference was not statistically
significant.

Authors understand that this lack of significance
may be due to the low rate of failures in both groups
and an insufficient sample. However, they noted an
improvement in the venous caliber and the possibility
of performing more distal fistulas after exercise.
Further studies are required to draw final conclusions
and establish an adequate exercise protocol.



BILATERAL VS. UNILATERAL MAMMARY CORONARY BYPASS: ANALYSIS OF AGE-RELATED

EVOLUTION

GAUDINO M ET.AL., ASSOCIATION OF AGE WITH 10-YEAR OUTCOMES AFTER CORONARY SURGERY

IN THE ARTERIAL REVASCULARIZATION TRIAL

Gaudino M et.al., Association of Age With 10-Year Outcomes After Coronary Surgery in the Arterial Revascularization Trial.

The impact of age in the evolution of patients
with bilateral mammary coronary bypass (bilateral
internal thoracic arteries, BITA), vs. single mammary
coronary bypass (single internal thoracic arteries,
SITA) has not yet been established, as stated by
Gaudino et.al in U.S., United Kingdom and Canada
research centers. Researchers analyzed the results
of ART (Arterial Revascularization Trial), the only
controlled, randomized trial that has compared
the evolution of BITA vs. SITA in a large number
of participants with follow-up data from of over
97% of patients at 10 years. The analysis found no
significant differences in mortality for any cause,
stroke or myocardial infarction. However, given
the large number of crossover and cointerventions
(particularly the use of the radial artery in the

control group), a post-hoc analysis was conducted
to assess the differences in the number of arterial
grafts, finding higher overall survival and event-
free survival rates in the group with multiple grafts.
Observational evidence suggests that the long-term
benefits of bypass with the BITA strategy shall only
be evident in younger patients. The overall analysis
showed no significant differences. However, in
conducting the analysis of 50 to 70 year-old patients,
those in the BITA group had a significantly lower
incidence of major adverse events. These results
suggest that younger patients would obtain greater
benefit from the bilateral mammary bypass, although
the authors maintain that since this is a post-hoc
analysis, further randomized studies are required to
confirm this hypothesis.
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