
83G. Aristimuño et al  / Rev Fed Arg Cardiol. 2026; 55(2): 83 - 88

National Registry of Intraoperative/Intraprocedural transesophageal 
echocardiography

Guillermo Aristimuño1, Augusto Lépori2, Santiago Vigo3, Jorge Parras1.
Echocardiography Committee of the Argentine Federation of Cardiology 

1 Instituto de Cardiología de Corrientes (Corrientes, Corrientes). 2 Instituto de Cardiología y Cirugía Cardiovascular (Posadas, Misiones). 3 Sanatorio Allende 

(Córdoba, Córdoba).

A R T I C L E  I N F O R M A T I O N

Received on October 13, 2025. 

Accepted after review on April 29, 2025.

www.revistafac.org.ar

There are no conflicts of interest to 
disclose.

Original Investigation Reports

Keywords: 
Registry, Echocardiogram, 
Transesophageal, Intraoperative, 
Intraprocedural, Surgery, 
Structural.

Corresponding author’s address: Dr. Jorge Isaac Parras. Bolivar 1334. Corrientes (3400), Corrientes. e-mail: jorgeparras@gmail.com 

A B S T R A C T  

This national registry represents the first systematic survey on the use of transesophageal echo-
cardiography (TEE) in cardiovascular surgery and interventional cardiology procedures in Argentina. 
A multicenter survey was conducted among members of the Argentine Federation of Cardiology, 
with responses obtained from 32 centers across 16 provinces. Results showed that 68.8% of centers 
use TEE in cardiovascular surgery and 78.1% in structural procedures, although limitations remain 
related to insufficient equipment, trained personnel, and standardized protocols. Only half of the 
centers reported access to three-dimensional technology, and a similar proportion had institutional 
guidelines for TEE implementation. Most procedures did not report major complications, confirming 
the safety of the technique. These findings highlight the growing adoption of TEE in Argentina, 
though with regional heterogeneity, and underscore the need to strengthen interdisciplinary trai-
ning and to develop national consensus recommendations adapted to local healthcare settings.

INTRODUCTION
Using transesophageal echocardiogram (TEE) is increasingly 

more frequent in the fields of the OR and catheterization labora-
tories.1 However, in Argentina, there are scarce data published. 
Use of TEE in ORs and catheterization laboratories adds addi-
tional challenges, proper of the scenario: who is in charge of 
performing the test, what are the indications, procedure stan-
dardization, device management, detection and management of 
complications.2,3,4,5 On the other hand, access to more modern 
technologies, such as 3D images, is very promising but unequal 
in the different centers using TEE in the OR and/or catheteriza-
tion laboratory.6

Plenty of international medical societies have concerned 
themselves to describe these data. It is essential to have our own 
information available in our country.7,8

AIMS 
To determine the frequency of use of transesophageal echo-

cardiogram both at intraoperative level and intraprocedural level 
in interventional cardiology, as well as indications of use, time 
during procedure and possible complications. 

MATERIALS AND METHODS
A survey was carried out with multiple choice questions, where 

echocardiography cardiologists participated, all members of the 

societies that are part of the Argentine Federation of Cardiolo-
gy (FAC) (Annex, Table 1). Since its dissemination, carried out by 
direct phone contact with the professionals, and reinforced by e-
mail through FAC, a period was determined to complete it, from 
September to December 2024. Starting from it, a multicenter, 
prospective, observational, cross-sectional study was developed. 

Registry inclusion criteria 
Patients with ages greater or equal to 18 years, in whom tran-

sesophageal echocardiogram was carried in a scenario of heart 
surgery or structural interventional cardiology procedure. 

Definitions
•	 Heart surgery: myocardial revascularization surgery, valve 

replacement surgery, aortic surgery, valvuloplasty, surgical 
correction of congenital heart disease, heart transplant. 

•	 Structural interventional cardiology procedure: percutaneous 
repair of the mitral or tricuspid valve, percutaneous implant 
of the aortic, pulmonary, mitral or tricuspid valve, percuta-
neous closure of left atrial appendage.

Statistical analysis 
A descriptive analysis was made on the answers to the survey. 

Categorical variables are expressed as percentages and were com-
pared by the Chi-square test. Continuous variables are presented, 
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CENTER DATA
•	 Name of the center
•	 Province 
•	 City 
•	 In average, how many heart surgeries in adults are made in 

your center yearly?
•	 In average, how many procedures of structural interventional 

cardiology in adults are made in your center yearly?
•	 Is intraoperative transesophageal echocardiography conduc-

ted in your center?
•	 Is SHD intraprocedural (TAVI, appendage closure, mitral valve 

repair, etc.) echocardiography conducted in your center?

IF INTRAOPERATIVE/INTRAPROCEDURAL TEE IS NOT PER-
FORMED IN YOUR CENTER
•	 The reason not to do it is mainly:
	 o It is not considered necessary.
	 o There is no necessary equipment available.
	 o There is no necessary staff available. 
	 o Another reason. 
•	 Are you thinking about starting to use intraoperative/intropro-

cedural TEE in your center soon?

INTRAOPERATIVE TEE
•	 About the person in charge of carrying out the TEE, what is 

their specialty? Cardiology, anesthesiology, surgery/hemody-
namics, technician. 

•	 About the person in charge of placing the TEE probe, what is 
their specialty? Cardiology, anesthesiology, surgery/hemody-
namics, technician. 

•	 Does TEE have 3D mode?
•	 In what percentage of mitral valvuloplasties is TEE used?
•	 In what percentage of valve replacements is TEE used?
•	 In what percentage of on-pump coronary artery surgeries is 

TEE used?
•	 In what percentage of off-pump coronary artery surgeries is 

TEE used?
•	 In what percentage of combined surgeries is TEE used?
•	 In what percentage of heart transplants is TEE used?
•	 In what percentage of aortic surgeries is TEE used?
•	 Is there a specific TEE protocol in use in your center?
•	 In general, how many times is TEE used during surgery? Befo-

re, during, at the end, when pumping ends.
•	 How frequently did TEE modify the surgical strategy during 

surgery? Never, a few times, most of times, always. 
•	 Are the videos and images obtained during TEE stored?
•	 Is the TEE report made?
•	 Did a complication threatening the life of patients ever occur? 

No, esophageal perforation, bleeding, another. 

INTRAPROCEDURAL TEE
• 	About the person in charge of performing the TEE, what is 

their specialty? Cardiology, anesthesiology, surgery/hemody-
namics, technician. 

•	 About the person in charge of placing the TEE probe, what is 
their specialty? Cardiology, anesthesiology, surgery/hemody-
namics, technician. 

•	 Does TEE have 3D mode?
•	 In what percentage of percutaneous aortic valve implanta-

tions is TEE used?
•	 In what percentage of percutaneous mitral valve repairs is TEE 

used?
•	 In what percentage of LA appendage closures is TEE used?
•	 In what percentage of percutaneous tricuspid valve repairs is 

TEE used?
•	 In what percentage of percutaneous pulmonary valve implan-

tations is TEE used?
•	 In what percentage of septal ablations is TEE used?
•	 In what percentage of congenital diseases procedures in 

adults is TEE used?
•	 Is there a specific TEE protocol available in your center?
•	 In general, how often is intraprocedural TEE used? Before, 

during, at the end. 
•	 With what frequency did TEE modify the surgical strategy du-

ring surgery? Never, a few times, most of times, always. 
•	 Are the videos and images obtained during TEE stored?
•	 Is the TEE report made?
•	 Did a complication threatening to the life of patients ever oc-

cur? No, esophageal perforation, bleeding, another.

USE OF TEE
• 	How frequently is TEE used for the following? 
	 (Never, sometimes, frequently, always)
	 o Adjustment of pharmacotherapy 
	 o Help in device placement (IABP, ventricular assist device, 

etc.)
	 o Evaluation of valve disease
	 o Post-bypass evaluation

•	 Is TEE used to evaluate the following parameters? 
	 Never, sometimes, frequently, always. 
	 o Left and right ventricular function
	 o Contractility anomalies
	 o Diameters 
	 o Valve function
	 o Diastolic function 
	 o Presence of patent foramen ovale
	 o Intracardiac thrombi
	 o Atheroma and aortic dissection. 

ANNEX
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according to their distribution, as mean and standard deviation 
or median and interquartile range, and compared by Student’s 
t-test or Mann-Whitney U test as it may correspond. A p value 
of <0.05 in all analysis was considered statistically significant. 
All statistical analyses were made by the IBM SPSS Statistics 25 
software. 

Data capture and safety
An advanced system of electronic capture of data through the 

Internet was used, with https:// connection for a safe transfer of 

information. Data were encoded during the Internet transfer and 
saved in a database protected against unauthorized access. 

RESULTS 
Replies were obtained from 32 centers, with Santa Fe being 

the province that most contributed with 7 centers, followed by 
Córdoba with 4 centers and Buenos Aires with 3 centers (Table 1). 
As the two first provinces represented 34% of the surveyed, they 
were analyzed jointly compared to the rest of the country, with 
no statistically differences being found in terms of use of TEE in 
the OR or in catheterization laboratories. 

In regard to the interventions made, 3 centers replied that 
they do not conduct cardiothoracic and vascular surgeries 
(CTVS), and 3 centers that they do not conduct structural heart 
disease procedures (SHD). The median of CTVS performed was 
70 (IQR 85) and of SHD procedures 19 (IQR 40). 

As to TEE, 25 centers (87.1%) replied that they carry it out 
during SHD procedures. From those that do not do it, 4 do not 
consider it necessary, 2 do not have the appropriate equipment, 
and 1 does not have the required staff. In the field of CTVS, 22 
centers perform it (68.8%). From those that do not do it, 4 do not 
consider it necessary, 3 do not have the appropriate equipment, 
and 3 do not have the required staff. In both cases, 7 centers are 
considering using TEE in the short term. 

In Argentina, the preparation for the procedure presents a 
different reality from other parts of the world, as the person in 
charge of performing the TEE, both in the OR and the cathete-
rization laboratory, is mainly a cardiologist (Figures 1 and 2). A 
similar distribution is observed at the time of placing the probe, 
although with more participation of anesthesiologists (15.6% in 
SHD and 25% in CTVS). 

When analyzing technical issues of TEE use, only half of cen-
ters have 3D mode; specific protocols are made in 64% of SHD 
and 72% of SHD. At the time of storing images, this is carried out 
in 96% of SHD and 95% of CTVS; while reports are made in 80 
and 77% of tests for SHD and CTVS, respectively. In regard to 
complications, only one case of bleeding was recorded in the OR; 

TABLE 1 
Answers by province.

Province Frequency Percentage (%)

Buenos Aires 3 9.4

Chaco 2 6.3

Chubut 1 3.1

Córdoba 4 12.5

Corrientes 1 3.1

Entre Ríos 2 6.3

Formosa 2 6.3

Jujuy 1 3.1

La Pampa 1 3.1

Mendoza 2 6.3

Misiones 2 6.3

Neuquén 1 3.1

Salta 1 3.1

Santa Fe 7 21.9

Santiago del Estero 1 3.1

Tucumán 1 3.1

TOTAL 32 100

FIGURE 1. 
Person in charge of performing TEE in the operation room

FIGURE 2. 
Person in charge of performing TEE in the catheterization laboratory
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while in the catheterization laboratory, 1 case of bleeding and 1 
case of esophageal perforation. 

Uses of TEE
In Table 2, details are given on uses of TEE in cardiovascular 

surgeries, reflecting its predominant use in mitral valvuloplasty 
and isolated cases of valve replacements, surgical correction of 
congenital heart diseases and aortic surgeries. As to the time to 
use it, 59% do it before, 33% during and 36% when the surgery 
ends, and 36% at the time of ending extracorporeal circulation; 
thus, only 15% of centers use TEE in all the surgical times (35% 
use it only at a time and 50% in two times). From all the surveyed, 
63.6% reported that TEE modified surgical behavior only a few 
times (22.7% most of the times, 4.5% never).

In Table 3, details are given on the use of TEE in procedures of 
structural heart disease, where it is manifest that most of its use 
is in procedures to close the left atrium appendage and closure 
of periprosthetic leaks. Another relevant piece of information is 
that, in our country, centers that do not perform percutaneous 

mitral valve or tricuspid valve repairs, or pulmonary valve im-
plants, are a majority. Remarkably, centers that do perform these 
practices do not use TEE in all procedures. As to the time of using 
it, 56% do it before, 20% during and 15% at the end of the proce-
dure, making a total of 44% of centers that use TEE at all times of 
the procedure (28% at just one time). Only 12% of the surveyed 
reported that TEE always modified their management (4% never, 
40% a few times, and 36% most of times). 

During the survey, there were also questions about the use 
of TEE to estimate parameters other than those needed to guide 
CTVS or SHD procedures. Results are presented in Table 4. The 
parameters that are predominantly evaluated are left ventricular 
ejection fraction, valve function and the presence of intracavi-
tary thrombi and/or aortic dissection. In regard to diastolic dys-
function, 71% of cases are evaluated a few times or never. 

DISCUSSION 
This registry constitutes the first national endeavor to charac-

terize the use of transesophageal echocardiography (TEE) in an 

TABLE 2. 
Use of TEE in cardiovascular surgery.

Mitral 
valvuloplasty 

(%)

Valve 
replacement 

(%)

MRS
w/o ECC

(%)

MRS 
w/ECC 

(%)

Combined 
surgeries 

(%)

Congenital 
heart disease 
surgeries (%)

Heart 
transplant 

(%)

Aortic 
surgery 

(%)

0% 4.5 22.7 59.1 59.1 18.2 22.7 13.6 31.8

1-24% 22.7 40.9 9.1 13.6 40.9 27.3 4.5 31.8

25-49% 9.1 9.1 4.5 4.5 4.5 9.1 0 18.2

50-74% 4.5 4.5 0 0 4.5 4.5 0 0

75-99% 4.5 4.5 0 0 4.5 4.5 0 0

100% 27.3 4.5 0 0 4.5 0 0 9.1

Not 
performed 22.7 13.6 27.2 22.7 22.7 31.8 81.8 9

MRS: myocardial revascularization surgery. ECC: extracorporeal circulation. 

TABLE 3. 
Use of TEE in structural heart disease procedures.

Percutaneous 
aortic valve 

implantation 
(%)

Percutaneous 
mitral valve 
repair (%)

Percutaneous 
tricuspid 

valve repair 
(%)

LA appendage 
closure 

(%)

Peripros-
thetic leak 
closure (%)

Percutaneous 
pulmonary 

valve 
implantation 

(%)

Septal 
ablation 

with alcohol 

Congenital 
heart diseases 

repair 

0% (%) 4 0 0 0 0 12 0

1-24% 36 8 0 12 8 8 16 16

25-49% 4 4 0 0 4 4 0 20

50-74% 4 0 4 0 0 0 0 0

75-99% 8 4 0 8 4 0 0 8

100% 4 16 8 52 44 8 20 24

Not 
performed

16 64 88 28 40 80 52 32
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intraoperative and SHD intraprocedural scenario in Argentina. 
The results show that, although most centers report using TEE in 
cardiovascular surgery (68.8%) and in SHD procedures (78.1%), 
there are still limitations linked to equipment availability, training 
of human resources and the existence of standardized protocols.

These findings are in agreement with what the American So-
ciety of Echocardiography has pointed out, in collaboration with 
the Society of Cardiovascular Anesthesiologists and the Society 
of Thoracic Surgeons, where the role of TEE is emphasized as an 
essential tool to make intraoperative decisions, with an impact 
on safety and surgical results.1 Particularly, international eviden-
ce has shown that a systematic use of TEE allows optimizing the 
evaluation of valve repairs, guide the implantation of prosthesis 
and detect complications in real time; aspects that in this survey 
were reported as factors that modified behavior in a limited num-
ber of cases. 

Likewise, the recent publication of the American Heart Associa-
tion on the intraoperative use of TEE in heart surgery underscores 
the need to have specific protocols and interdisciplinary training, 
aspects that in Argentina appear as inadequate.9 In this registry, 
only half of the centers reported having a standardized protocol, 
and a similar percentage of devices with 3D echocardiography, re-
flecting a gap in regard to international recommendations. 

Another relevant finding is the predominance of cardiologists 
as the person in charge of the procedure, both in the OR and in 
catheterization laboratories, in contrast with the usual practice 
in the United States and Europe, where anesthesiologists have a 
more central role. Another aspect poses a deeper analysis, as it 
reflects the organization of health care teams in Argentina, while 
the importance of encouraging joint training and multidiscipli-
nary work stands out. 

Finally, the low incidence of complications reported in this 
registry agrees with the previous literature, in terms of describing 
TEE as a safe technique, although not free from risks when ca-
rried out without the appropriate experience. The heterogeneity 
observed between centers, both in the frequency of use and in 
the times of implementing it during procedures, highlights the 
need to promote training programs, national consensuses and 
institutional policies oriented toward guaranteeing the universal 
availability of this tool. 

Jointly, the results obtained allow to place Argentina in line 
with a growing tendency in the adoption of TEE in cardiovascular 
practice, although they show the need to strengthen organizatio-

nal, educational and technological aspects to reach international 
standards. This registry constitutes a valuable starting point for 
future multicenter studies and for the development of local gui-
delines adjusted to the national health care reality. 

Limitations 
The main limitation of this survey is the scant number of par-

ticipating centers. Although the initial invitation was through 
direct phone contact with 60 professionals, later invitations 
were sent by e-mail to all FAC members, so the final percentage 
of responders in relation to the total number of invitations is 
unknown. Anyway, responses were obtained from 16 provinces 
(67%), so the survey is considered wide enough to represent the 
reality of the whole country in the socioeconomic spectrum. 

Second, we do not have the information discriminated by cen-
ter in regard to the number of each type of surgery or each type 
of structural heart disease procedure. It was decided not to add 
questions in this sense to prevent inaccurate information or that 
may turn the collection and subsequent replying tedious. 

As the survey was distributed from a federation of cardio-
logists, there may be a bias as the replies were predominantly 
provided by this group of professionals, so the centers where 
TEE are being made by anesthesiologists may be inaccurately re-
presented. 

CONCLUSIONS 
In this survey, TEE was used in 69% of CTVS and 78% of SHD 

procedures, mainly being carried out by echocardiography car-
diologists, with indications similar to those described internatio-
nally, as well as a similar frequency of complications. 
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TABLE 4 
Parameters evaluated during use of TEE

LVEF  
(%)

Contractility 
(%)

RVSF 
(%)

Dimensions 
(%)

Valve  
function 

(%)

Diastolic 
function 

(%)

PFO 
(%)

Thrombi  
(%)

RA
Atheromatosis  

(%)

AO 
dissection 

(%)

Never - - - 8,7 - 21,7 4,3 4,3 9,1 4,3

Sometimes 8,7 13,0 21,7 39,1 - 47,8 17,4 4,3 13,6 21,7

Frequently 26,1 39,1 39,1 17,4 34,8 13,0 30,4 21,7 22,7 8,7

Always 65,2 47,8 39,1 34,8 65,2 17,4 47,8 69,6 54,5 65,2

LVEF: left ventricular ejection fraction; RVSF: right ventricular systolic function; PFO: patent foramen ovale; DA: descending aorta; Ao: aortic.



88 G. Aristimuño et al  / Rev Fed Arg Cardiol. 2026; 55(2): 83 - 88

Juan J. Russeau - Sanatorio Güemes (Resistencia, Chaco)
Horacio Simondi - Hospital Italiano (Córdoba, Córdoba)
Juan M. Sosa - Hospital Ramón Madariaga (Misiones, Misiones) 
Miguel Tibaldi - Sanatorio Allende (Córdoba, Córdoba) 
Liza Wenetz - Hospital Evita (Formosa, Formosa)
Pablo Yunes - Clínica Yunes (Santiago del Estero, Santiago del Estero) 
Servicio de Ecocardiografía – Clínica del Corazón (Tandil, Buenos Aires)
Servicio de Ecocardiografía – Clínica Modelo (Paraná, Entre Ríos).
Servicio de Ecocardiografía – Sanatorio La Entrerriana (Paraná, Entre Ríos)
Servicio de Ecocardiografía – Hospital René Favaloro (Santa Rosa, 
La Pampa)
Servicio de Ecocardiografía – Hospital Santa Isabel de Hungría (Gua-
ymallén, Mendoza)
Servicio de Ecocardiografía – Hospital Pablo Soria (San Salvador de Jujuy)
Servicio de Ecocardiografía – Hospital de Emergencias (Rosario, Santa Fe)
Servicio de Ecocardiografía – Sanatorio Parque (Rosario, Santa Fe)
Servicio de Ecocardiografía – Sanatorio Plaza (Rosario, Santa Fe)
Servicio de Ecocardiografía – Sanatorio Mayo (Santa Fe).

BIBLIOGRAFIA
1.	 Nicoara A, Skubas N, Ad N, et al. Guidelines for the Use of Transesophageal 

Echocardiography to Assist with Surgical Decision-Making in the Operating 
Room: A Surgery-Based Approach: From the American Society of Echocardio-
graphy in Collaboration with the Society of Cardiovascular Anesthesiologists 
and the Society of Thoracic Surgeons. J Am Soc Echocardiogr 2020; 33: 692 
- 734. Erratum in: J Am Soc Echocardiogr 2020; 33: 1426.

2.	 Poterack KA. Who uses transesophageal echocardiography in the operating 
room? Anesth Analg 1995; 80: 454 - 458.

3.	 Liang J, Ma X, Liang G. Transesophageal echocardiography: Revolutionizing 
perioperative cardiac care. Biomol Biomed 2025; 25: 314 - 326.

4.	 Hillenbrand KD, Racine CL, McNeil JS, et al Difficult TEE Probe Placement: 
The Evidence, Troubleshooting Techniques, and a Guide to Alternative Moni-
toring Options for Intraoperative Physicians. Semin Cardiothorac Vasc Anesth 
2019; 23: 369 - 378.

5.	 Ramalingam G, Choi SW, Agarwal S, et al. Association of Cardiothoracic 
Anaesthesia and Critical Care. Complications related to peri-operative tran-
soesophageal echocardiography - a one-year prospective national audit by 
the Association of Cardiothoracic Anaesthesia and Critical Care. Anaesthesia 
2020; 75: 21 - 26.

6.	 Schemberg M, Ender J, Bence J, et al. Intraoperative and Intraprocedural Use 
of 3-Dimensional Transesophageal Echocardiography: An International Euro-
pean Association of Cardiothoracic Anesthesia and Intensive Care Survey of 
Cardiac Surgical Centers. J Cardiothorac Vasc Anesth 2024; 38: 1467 - 1476.

7.	 Cormican D, Winter D, Sheu R. Practice Patterns for the Use of Perioperative 
Transesophageal Echocardiography: A Practice not yet Made Perfect. J Car-
diothorac Vasc Anesth 2019; 33: 134 - 136.

8.	 Carmona García P, Zarragoikoetxea Jauregui I, Mateo E, et al. Multicentric 
survey on the use of intraoperative echocardiography in cardiovascular sur-
gery in Spain. Rev Esp Anestesiol Reanim (Engl Ed) 2020; 67: 551 - 555.

9.	 Rong LQ, Shore-Lesserson L, Belani K, et al; American Heart Association 
Council on Cardiovascular Surgery and Anesthesia; and Council on Basic 
Cardiovascular Sciences. Considerations of Intraoperative Transesophageal 
Echocardiography During Adult Cardiac Surgery: A Scientific Statement from 
the American Heart Association. Circulation 2025; 152: 129 - 145.


