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ORIGINAL ARTICLE

Objective: We developed a survey in order to identify the 
needs and demands of cardiovascular trainee popula-
tion in Argentina in order to enhance quality of learn-
ing. Methods: A survey was created and distributed to 
medical doctors enrolled in different accredited training 
pathways. Results: A total of 83 trainees completed the 
survey (57% male). Fifty-one per cent chose for a com-
bined training (cardiovascular), 35% only vascular and 
14% pediatric cardiovascular surgery. The majority was 
part of an accredited training residency (59%). Most 
of respondents belonged to a public education system 
(49%). Prior general surgery training was informed by 
67 surveyed (81%). Endovascular training experience 
revealed that 17% performed > 50 annual procedures. 
However, 40% of participants reported not receiving en-
dovascular training. Open surgery experience showed 
that 40% of responders performed > 50 cases annually 
(16% > 100 cases). Cardiovascular trainees completed 
a higher number of open surgery procedures (64% vs 
24%) whereas more endovascular cases were performed 
by vascular trainees (53% vs 29%). Almost one-third of 
participants indicated no having academic development 
time (28%). The choice of specialty and training para-
digm option was highly considered for employabi- lity 
(47% and 60% respectively). More than 70% expressed 
to be pleased with overall training. Conclusions: More 
academic time, increasing number of endovascular pro-
cedures and assessing mentoring must be seriously con-
sidered. An independent, not for profit, physician led 
organization that sets and monitors standards for suc-
cessful training programs is necessary.

Objetivo: Desarrollamos una encuesta para identificar las 
necesidades y demandas de la población en entrenamien-
to cardiovascular en Argentina con el fin de mejorar la 
calidad del aprendizaje. Métodos: Se elaboró   y distribuyó 
una encuesta a médicos inscritos en diferentes progra-
mas formativos acreditados. Resultados: Un total de 83 
aprendices completaron la encuesta (57% hombres). El 
51% optó por un entrenamiento combinado (cardiovas-
cular), el 35% solo cirugía vascular y el 14% pediátrica 
cardiovascular. La mayoría formaba parte de una resi-
dencia de formación acreditada (59%). La mayoría de los 
encuestados pertenecían a un sistema de educación pú-
blica (49%). La formación previa en cirugía general fue 
informada por 67 encuestados (81%). La experiencia de 
entrenamiento endovascular reveló que el 17% realizaba 
> 50 procedimientos anuales. Sin embargo, el 40% de los 
participantes informó no haber recibido entrenamiento 
endovascular. La experiencia de la cirugía abierta mostró 
que el 40% de los que respondieron realizaron > 50 casos 
al año (16% > 100 casos). Los aprendices cardiovascu-
lares completaron un mayor número de procedimientos 
de cirugía abierta (64% vs 24%) mientras que más casos 
endovasculares fueron realizados por aprendices vascu-
lares (53% vs 29%). Casi un tercio de los participantes 
indicó no tener tiempo de desarrollo académico (28%). 
La elección de la opción de paradigma de especialidad y 
formación fue muy considerada para la empleabilidad 
(47% y 60% respectivamente). Más del 70% expresó estar 
satisfecho con la capacitación general. Conclusiones: Se 
debe considerar seriamente más tiempo académico, un 
mayor número de procedimientos endovasculares y la 
evaluación de la tutoría. Es necesaria una organización 
independiente, sin fines de lucro, dirigida por médicos 
que establezca y supervise los estándares para progra-
mas de capacitación exitosos.
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Cardiac and vascular surgery training has undergone 
tremendous changes in the last years. The advent of 
endovascular therapies and minimally invasive tech-

niques have led to redefine educational programs to better 
meet the evolving needs of young vascular specialists as 
they prepare to enter practice in a rapidly changing field 
1,2,3. Current training programs have the goal of providing 
to graduated doctors the knowledge and essential practi-
cal skills to function as qualified practitioners with clinical 
judgment for the management of cardiovascular surgical 
patients.

In Argentina, the level of education is quite heteroge-
neous probably due to the variety of pathways options com-
bined with the lack of a consolidated professional regu- la-
tory authority. Different medical associations and public or 
private educational insti- tutions offer diverse training par-
adigms and set own considered standards for future exam-
inations.

The purpose of this survey was to know “real-world” 
cardiovascular surgery training in Argentina, identify the 
critical issues and demands of trainee population in order to 
enhance quality of education and obtain successful learning 
outcomes.

MATERIAL
In 2020, Argentinian College of Cardiovascu-

lar surgeons - Continuing Medical Education (CAC-
CV-CME) distributed an electronic survey to members 
and non-members registered in a cardiovascular training 
programs across Argentine Republic. Cardiac (adult and 
pediatric) and vascular trainees enrolled in different ac-
credited training pathways received a link by mail to a vol-
untary, anonymous, multiple-choice questionnaire created 
by Google Form which was available from July 11, 2020 
through October 11, 2020. The survey included 22 ques-
tions focused on assessment prior general surgery training, 
vascular training pathways chosen, open and endovascu-
lar surgery case volume, research time, overall satisfaction 
with training, professional development, expectations and 
future job opportunities. The responses were compiled and 
then analyzed. Data will be presented as a descriptive and 
statistical analysis as counts and percentages.

RESULTS
The survey was answered by 83 trainees from different 

training paradigms (57%=male). Of the total of respondents, 
49% belonged to a public education system. Fifty-one per cent 
chose for a combined training in cardiac and vascular sur-
gery (cardiovascular), 35% only vascular and 14% pediatric 
cardiovascular surgery. Among all the respondents, 59% was 
part of an accredited training residency and 26% of a fellow-
ship. An alternative training pathway called “Concurrence” 
(with a variation of workload and no financial remuneration) 
was reported in a 15% of surveyed.

Prior training in general surgery (GS) was reported in 81% 
of cases. The majority (90%) chose a GS residency pathway. 
The length of training was between 4 and 5 years (70%) and 
only 14% were trained by 1 year or less. Almost two-thirds 
of the surveyed reported they felt their previous GS training 
provided an advantage on perfor- ming future vascular pro-
cedures.

Looking at the overall cardiovascular operative experi-
ence and case volume recorded annually, our study revealed 
that a 40% of participants do not receive endovascular train-
ing. Among those who may access endovascular teaching, the 
majority (67%) trained within own educational institution 
and during a period longer than 12 months. Seventeen per 
cent (n=14) performed > 50 annual procedures but only 4% 
(n=3) recorded > 100 cases.

Experience with open surgery was slightly better, with 
40% (n=33) of responders reporting they have performed up 
to 50 or greater than 100 cases annually.

We noted that trainees enrolled in a combined cardiac and 
vascular training pathway completed a significantly higher 
number of open surgery procedures compared with their vas-
cular counterparts (64% vs 24%). In contrast, a major number 
of endovascular cases were reported by trainees enrolled in 
the vascular training paradigm group (53% vs 29%).With ref-
erence to pediatric cardiovascular trainees, only 12% report-
ed more than 50 annual open surgery procedures.

Of all participants, 72% reported having research protect-
ed time and education including teaching conferences, vascu-
lar lab interpretation, hands-on or meeting participation. No 
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academic development provided by educational institution 
was informed in 28% of surveyed.

As regards overall satisfaction, most of them stated that 
the impact of current trainings was positive. More than 70% 
expressed to be pleased with it. Only 11% answered to be un-
satisfied. The majority of learners reported that the choice of 
specialty as well training paradigm options were seriously 
taken into account for employability and future job oppor-
tunities (47% and 60% respectively). It was not considered in 
only 14% and 6% respectively.

 When asked what could enhance their current trainings, 
the top responses included: increased cases volume (mainly 
endovascular procedures), simulation programs and external 
rotations in specialized centers, structured academic devel-
opment time, assigned mentoring and supervised of training 
programs by accredited colleges or universities to assure an 
appropriate learning curve and met the specific educational 
goals and requirements for board certification exam. The re-
sults of the survey are summarized in Table 1.

DISCUSSION
The effort to recognize cardiovascular surgery as a sepa-

rate surgical specialty was a topic of discussion throughout 
the 1970s and 1980s.

Teaching and learning cardiovascular surgery undoubted-
ly are going through a transition. The endovascular revolution 
of the last years has created the need for additional specific 
training for the next generation of surgeons. The advents of 
new technologies and minimally invasive techniques (EVAR, 
TEVAR, TAVR or hybrid procedures) have led to restructure 
classical training programs [1-3].

In Argentina, some educational programs provide cardiac 
and vascular surgery training combined leading to a common 
certification (“Cardiovascular”) provided by the Ministry of 
National Health . Other programs offer only “vascular sur-
gery” training separated from cardiac surgeons leading to a 
single primary certification of competence in this speciality. 
On the other hand, “Pediatric Cardiovascular Surgery” is 
considered a distinct specialty with little or no relationship to 
cardiac or vascular surgery in training, certification, or prac-
tice.

 There are various pathways to become a board certified 
cardiovascular or vascu- lar surgeon in our country. We may 
cite: [4-6]

- 1-2+3: 1 or 2 years of core surgery training followed by 3 
years of advanced cardiovascular or vascular training.

- 1+4: An alternative pathway called “Concurrence” which 
involves less workload without financial remuneration and 
include 1 year of core general surgery followed by 4 years of 
advanced cardiovascular or vascular training.

- 5+2/3: Another paradigm is to complete general surgery 
training (5 years) followed by 2-3 year of cardiovascular sur-
gery. Board certification in general surgery is required. Nev-
ertheless, this pathway is less and less offered by institutions.

In pediatric cardiovascular surgery, although training 
programs are very heterogeneous, most of them are grouped 
as residencies or fellowships. We may cite:

- 0+4: 5 years (4 years of pediatric cardiovascular surgery 
+ 1 year Chief-of-Resident)

- 2+4: 2 years of pediatric general surgery + 4 years of pe-
diatric cardiovascular surgery.

- 4/5+4: 4 or 5 years of core surgery training followed by 4 
years of advanced pediatric cardiovascular fellowship. Board 
certification in core surgery is required.

The Argentinian College of Cardiovascular Surgeons 
(CACCV) was born in 1975 with the aim of promoting and 
improving the dissemination of knowledge concerning all as-
pects of cardiovascular diseases and becoming the primary 
source of cardiovascular surgeon advice and advocacy in so-
cial, economic, ethical and legal issues related to the specialty 
[7-9]. Together with the Ministry of Health, CACCV provides 
Board Certification in Cardiovascular, Vascular or Pediatric 
cardiovascular surgery to those trainees who have met the 
basic set of standards (requirements), skills, knowledge and 
attitudes necessary to take personal responsibility for the in-
dividual care of patients [4].  However, it is not mandatory to 
become a member of the CACCV in order to obtain specialty. 
CACCV membership will depend on academic and profes-
sional motivation of each applicant. Independent educational 
institutions (public or private) and regional medical associ-
ations also offer diverse cardiovascular training programs 
and certification application conformed to own considered 
requirements [4-6].  This current decentralized model of ac-
creditation implies variable and unsystematic set of standards 
to ensure the highest quality physicians and patient care. 
Residency and fellowship programs should be monitored by 
a single accreditation professional system. Residents and fe- 
llows should provide regular feedback about their programs 
to improve the overall quality of accredited pathways. These 
changes would contribute to consolidate and standardize our 
varied and complex either rural and urban medical care.

In the last 3 years (2017-2018-2019), CACCV provided 44 
Board Certifications in cardiovascular (27) and vascular sur-
gery (17). However, we have noted a continuous decrease in 
the amount of applicants.

The results of our training survey yielded several important 
findings. First of all, prior general surgery training seems to be 
quite necessary. However, the development of new and more 
complex technologies and specific skills are increasingly falling 
into the cardiac or vascular surgeon's hands rather than gener-
al surgeons [3]. Today, new training programs offer more para-
digm options spending time to teach basic surgical skills and val-
id assessment in core surgery [10-14]. But the question is: How 
should general surgery training be integrated into the cardiovas-
cular career? It is clear from our survey that prior core surgery 
training is not debatable to get basic surgical skills. Perhaps the 
topic of discussion should not be the excessive duration of such 
training but how do we focus on the necessary requirements for 
qualification to a cardiovascular specialization in a shorter peri-
od of time. Brief total training is likely to be more attractive for 
many future surgeons who have incurred debt [15]. 
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QUESTIONS OPTIONS RESULTS (%)

Gender
Male 57

Female 43

Speciality

Cardiac 51

Vascular 35

Pediatric 14

General Surgery Training

Yes 81

Residence 90

Concurrence 10

No 19

Years of General Surgery training

1 14

2 05

3 11

4 48

5 22

Consider a prior General Surgery training 
needed? 

Yes 69

No 17

Indifferent 14

Requirement of General Surgey by current educa-
tional Institution?

Yes 80

No 20

Type of Vascular training Institution
Public 49

Private 51

Training pathway

Residency (1/2+3) 59

Concurrence (1+4) 15

Fellowship (5+2/3) 26

Years of vascular training

1 0

2 08

3 26

4 46

5 20

Endovascular training
Yes 60

No 40

Length of Endovascular training

< 6 months 39

6-12 months 14

> 12 months 47

Endovascular rotations

Inside own educa-
tional institution

67

Outside own edu-
cational institution

33

Open vascular case volume

< 30 40

30-50 20

50-100 24

> 100 16

TABLE 1. RESULTS OF THE SURVEY
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QUESTIONS OPTIONS RESULTS (%)

Endovascular case volume

< 30 63

30-50 20

50-100 13

> 100 04

Acaemic development
Yes 72

No 28

Degree of satisfaction with operative experience

Very satisfied 25

Satisfied 48

Less satisfied 23

Unsatisfied 04

Degree of satisfaction with academic development

Very satisfied 11

Satisfied 59

Less satisfied 23

Unsatisfied 07

Job search - speciality

Highly considered 47

Less consiered 39

No considered 14

Job search - training pathway

Highly considered 60

Less considered 34

No considered 06

(Continuation) TABLE 1. RESULTS OF THE SURVEY

This survey demonstrated endovascular experience seems to 
be limited and even significant number of students do not have 
access to endovascular training. We noted that overall volume 
of procedures performed annually by trainees are quite low and 
most of trainees must rotate outside of own institutions. This data 
probably reflects that many centers do not provide to trainees the 
number of sufficient cases to achieve the ability and confidence 
to master cardiovascular therapies. On the other hand, this issue 
is quite disturbing for young surgeons because it may specially 
have an effect in early specialization tracks due to limited expo-
sure to know which field of surgery to pursue or adequate train-
ing. The recent impact of the COVID-19 pandemic affected even 
more surgical activity in residencies and fellowship's programs 
generating further reduction in surgery case volumes mainly 
among lower residents [16]. 

In Argentina operative experience for cardiovascular, vas-
cular or pediatric trainees is highly variable in terms of overall 
case requirements. There is not specific number of major cases 
defined for each year/training. Only operative requirements may 
be determined at individual training centers. Stablishing and 
performing minimum numbers of cases should be necessary for 
appropriate competency. A comprehensive protocol would al-
low to document the level of training as well as define minimum 
number of operations required for board certification.

As regards academic development, an alarming 30% of 
respondents indicated their training programs have not ded-

icated research and educational time. This is a matter of big 
concern. Comprehensive clinical learning of the global car-
diovascular system, guided-research development and lessons 
learned to manage complex cases are fundamental to acquire 
an appropriate surgical judgment and become a well-round-
ed and a proficient specialist [17]. These results illustrate a 
greatly opportunity for educators to enhance academic quali-
ty and research time for young trainees. Further development 
of teaching courses, research projects and/or participation 
in conferences may provide additional training and skills 
acquisition for those most interested in an academic career. 
However, a more serious problem is that usually teachers and 
instructors are not paid hence desire and dedication become 
essential in these circumstances.

When given a chance to grade their program, majority of 
learners expressed a useful experience and satisfaction. Only 
a few reported dissatisfactions on free-response additional 
comments. Deficient or inadequate endovascular training, 
absence of any regulatory body and poor academic develop-
ment were the most demanding issues.

Finally, there is no doubt that employability and future job 
opportunities are issues seriously taken into account by young 
doctors. Our data indicate that despite new training pathways 
offer, most of trainees still believe that residency paradigm 
and prior core surgery training are considered valuable cur-
ricular elements for potential employers.
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Unfortunately, lack of consolidate professional regula-
tory authority associated with a consequent state of decen-
tralization are the responsible for the heterogeneous levels of 
training and additional examinations that found around our 
country. An independent, not-for profit, physician-led orga-
nization that sets and monitors minimum and uniform stan-
dards to ensure best practices in the field is necessary.
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