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SUMMARY 

Objective: to share our experience in the radial distal approach to perform coronary 

angiography and / or dilation of coronary stenosis. The initial results are exposed in the 

access of the distal radial artery or in the so-called anatomical "snuff box". 

Methods: The left or right radial distal artery was used as an access site in 6 patients 

admitted to the Institute of Cardiology and Cardiovascular Surgery for coronary 

angiography and dilatation of coronary stenosis between May 6 and June 6 of 2019. All 

with pulse present in their distal radial artery. In the laboratory, they had the access arm 

flexed with respect to the homolateral shoulder so that the hand was placed on their 

contralateral groin. In all cases, the operator was placed on the right side of the patient, to 

perform coronary angiography and / or dilation of coronary stenosis. During the hospital 

stay, the main demographic characteristics and complications were recorded. 
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Results: the average age of the patients was 72 +/- 10 years and 83.3% were men. We use 

the Judkins and Amplatz 6 and 5 French catheters for the procedures. Five admitted with 

the diagnosis of angina and one with severe aortic valve stenosis. In 5 patients, distal 

transradial coronary angiography was successfully performed. Only one patient 

experienced distal radial spasm, using in this case the ipsilateral proximal radial access, 

without making it necessary to approach the femoral artery. In total, 4 patients had 

coronary intervention, performing successfully in the 4 patients. The right coronary artery 

was the artery that required most of the intervention (3 patients). There were no cases of 

occlusion of the radial arteries, no hematoma of the hand, of the B.A.R.C scale greater 

than 1 was observed in any patient. Numbness of the hand was documented in none. The 

radial introducer was removed at the end of the procedure. Hemostasis was achieved with 

manual compression. 

Conclusion: the distal radial approach is feasible in a selected group of patients as a 

procedure for coronary angiography and dilatation of coronary stenosis. 

Keywords: distal radial artery, transradial coronary angiography, radial fossa, snuff box. 

 

RESUMEN 

Objetivo: compartir nuestra experiencia en el abordaje radial distal para realizar la 

angiografía coronaria y/o la dilatación de la estenosis coronaria. Se exponen los resultados 

iniciales en el acceso de la arteria radial distal o en la llamada "tabaquera" anatómica. 

Métodos: se utilizó la arteria radial distal izquierda o derecha como sitio de acceso en 6 

pacientes ingresados en el Instituto de Cardiología y Cirugía Cardiovascular para 

angiografía coronaria y dilatación de estenosis coronaria del 6 de mayo al 6 de junio de 

2019. Todos los pacientes tenían pulso en la arteria radial distal. En el laboratorio, se les 

flexionó el brazo de acceso con respecto al hombro homolateral de modo que la mano 

descansara sobre la ingle contralateral. En todos los casos, el técnico se situó a la derecha 

del paciente para realizar la angiografía coronaria y/o dilatación de la estenosis coronaria. 

Durante la estancia de los pacientes en el hospital, se registraron sus principales 

características demográficas y complicaciones. 

Resultados: la edad promedio de los pacientes fue de 72 +/- 10 años y 83,3% eran 

hombres. Usamos catéteres franceses Judkins y Amplatz 6 y 5 para los procedimientos. 

Cinco pacientes habían sido ingresados con un diagnóstico de angina y uno con estenosis 

valvular aórtica severa. La angiografía coronaria transradial distal fue exitosa en 5 

pacientes. Solo un paciente experimentó un espasmo distal radial, usándose en ese caso el 
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acceso radial proximal ipsilateral sin que fuera necesario abordar la arteria femoral. Un 

total de 4 pacientes se sometieron a intervención coronaria, la que fue exitosa en los 4. La 

arteria coronaria derecha fue la que requirió la mayor parte de la intervención (3 

pacientes). No hubo ningún caso de oclusión de las arterias radiales ni de hematoma de la 

mano. Tampoco se observó un valor de la escala BARC mayor de 1 en ningún paciente. 

No se documentó entumecimiento de la mano en ningún paciente. El introductor radial se 

retiró al final del procedimiento. La hemostasia se alcanzó mediante compresión manual. 

Conclusión: el abordaje radial distal es factible en un grupo seleccionado de pacientes 

como procedimiento para la angiografía coronaria y la dilatación de la estenosis coronaria. 

Palabras clave: arteria radial distal; angiografía coronaria transradial; cavidad radial; 

tabaquera. 
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Introduction 

For more than 3 decades, the advent of transradial access (TRA) in the hemodynamics 

laboratory for catheterization of epicardial coronary arteries and percutaneous coronary 

intervention (PCI) has shown benefit over transfemoral access (TFA). TRA is associated 

with lower rates of bleeding, it has also demonstrated a mortality benefit in the population 

with acute coronary syndrome (ACS).
(1,2,3,4,5,6,7) 

Despite these results, the selection of the 

TRA varies worldwide, in Europe and Asia operators have a higher percentage of TRA for 

PCI compared to operators in the United States.
(8)

 Although recently the National Registry 

of Cardiovascular Data (NCDR), reported an increase to more than 23% of the primary 

PCI through the TRA in 2015.
(9)

 The Institute of Cardiology of Cuba performs most 

coronary angiography and PCI through TFA. Given the upward trend of TRA worldwide, 

this article provides a general description of the initial experience of a femoralist center in 

the first patients who underwent coronary angiography and/or PCI through the new 

transradial access. 

Coronary angiography through the radial approach was first described by Campeau in 

1989.
(9)

 Later in 1993, Kiemeneij and Laarman described the first transradial PCI.
(10)

 Since 
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then, several studies have emerged comparing TRA with TFA, showing a significant 

reduction in bleeding and vascular complications with TRA compared with TFA for 

PCI.
(11,12)

 However, Carvalho et al reported only a conversion rate of radial artery to 

femoral of 5.8%.
(13)

  

The distal TRA has been of growing interest among radial operators due to improved 

ergonomics and accessibility of the patient's hand. In an article published by Kiemeneij, 

inspired by work not reported by researchers in the Russian Federation and Iran, he 

introduced many in Europe and the United States to the distal left TRA.
(14)

 The distal 

radial artery is located in the anatomical snuffbox of the hand, and in selected patients it 

can be successfully cannulated (Fig. 1A, 1B, 1C). 

Access to the radial artery in the anatomical snuff box compartment facilitates a position 

of the patient's arm more comfortable for the operator, as well as better ergonomics for the 

patient.
(15)

 It is also believed that it offers better support compared to the right distal TRA, 

since the catheters are better coupled to the coronary arteries when they cross the aortic 

arch from the left distal radial artery, by mimicking the TFA. Hemostasis can be achieved 

in several ways in several studies, it was achieved by applying a traditional vascular band 

used for conventional TRA. This allows the hand to flex on the wrist, without risk of 

bruising.
(16)

 

Several studies have evaluated the safety and feasibility of this new arterial access, 

Kiemeneij described his experience in the left distal TRA. In this cohort, the failure rate to 

access the distal left radial artery was 11% (eight patients). No major hemorrhages were 

documented at the access site. Although there was an acute left distal radial occlusion, no 

acute occlusion was reported in the proximal segment.
(14)

 In the United States, the series 

by Al-Azizi et al, reported no complications, and the success rate for cardiac 

catheterization with PCI due to the left distal radial artery was 96.7%.
(17)

 Based on these 

arguments, we evaluate the initial experience in a tertiary care center in Cuba with a 

cohort of well-selected patients. 

 

 

Methods 

It was a prospective, observational study with consecutive recruitment. The access site to 

the left distal radial artery was used in 6 patients admitted to the Institute of Cardiology 

and Cardiovascular Surgery of Cuba (ICCCV) for coronary angiography and PCI. 
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Between May 6 and June 6, 2019. Our study was prospectively designed in accordance 

with the principles of the Helsinki declaration and obtained the approval of the local ethics 

committee. All patients were over 18 years old and had a palpable arterial pulse in the 

anatomical snuffbox. Those with arterial abnormalities or irregularities documented in the 

Allen, Barbeau test or inverse Barbeau test were excluded. 

Prior written informed consent proceeded with the intervention. After checking the 

appropriate pulse in the anatomical tobacco by manual palpation, with the left forearm in 

slight abduction, flexed on the abdomen. Then we proceeded with the usual asepsis-

antisepsis on the area to be punctured. 

Then the left hand was abducted slightly with the thumb under the remains of the fingers, 

thus making the radial fossa more prominent. The operator was placed on the right side of 

the patients. 

Was infiltrated 2.5 ml of 2% lidocaine in the area selected for puncture, then the artery 

cannulated with a trocar (20 G) at an inclination between 35-45 ° degrees, directed 

towards the site where the pulse is palpated with greater intensity. Once access was 

achieved, confirmed by the presence of adequate flow of arterial blood return, a 0.018 

guide was advanced by slightly flexing the forearm, in the direction of the radial artery. 

Subsequently, 5 and 6 Fr introductors were advanced; and 200 mcg of intraarterial 

nitroglycerin with 5000 IU of unfractionated heparin were administered for diagnostic 

studies and up to 10,000 IU in ICP. 

Catheter advancement was achieved with a Teflon guide with a J tip of 0.035 inches. For 

the coronary angiography, left Judkins diagnostic catheters were used for the left and right 

coronary arteries (Medtronic) for the right coronary 4.0 or 4.5 5Fr for the PCI left or right 

Judkins guide catheters (Launcher, Medtronic) according to the vessel to be revascularized 

3.5, 4.0 6Fr. 

Upon completion of the procedure, the radial introducer sheath was removed and early 

hemostasis is performed. Using manual compression and compression bandage for 15 

minutes for coronary angiography and 30 minutes in PCI, then a non-compressive 

bandage with a gauze swab was left on the access site for 6 h. The pulse of the left radial 

artery was checked by palpation after the procedure and on discharge. 

Quantitative variables considered relevant for the study (failed access, failed procedure, 

change for femoral access, radial spasms and bleeding according to the B.A.R.C scale) 

were analyzed. Categorical variables were reported as absolute and relative frequencies 

and quantitative variables as mean and standard deviation. 
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Results 

The court is composed of 6 patients who underwent coronary angiography by means of the 

left distal radial access by the anatomical snuffbox, of which in 4, PCI was performed 

successfully. The average age was 72 years (standard deviation 10 years, minimum age 60 

years and maximum 84 years), 5 were man (83.3%). In 1 patient (16.7%), vascular access 

was failed due to spasm of the distal radial artery, so it was necessary to change to the 

proximal radial path of the same arm, without having to go to TFA. In all, the 

angiographic and therapeutic procedure was successfully completed (Table 1). 

In no patient was hematoma identified in the anatomical snuffbox or numbness of the 

hand. In 3 (75%) patients, ICP was successfully performed on the right coronary and only 

one on the anterior descending. The 10 procedures performed (6 coronary angiography 

and 4 PCI) were successfully achieved. No patient required hospital readmission or 

documented vascular or neural complications after the procedure (Table 1). 

 

 

Characteristics of the procedure 

 

Table 1 - Demographic and procedural characteristics of the first patients who underwent 

coronary angiography and PCI in the ICCCV through the distal radial access. 

Variables n=6 

Middle age years (± DE) 72 (± 10) 

Male sex 5 (83.3%) 

Vascular access failed n (%) 1 (16.47%) 

Failed procedure n (%) 0 (0) 

Bleeding B.A.R.C greater than 1 0 (0) 

Radial spasm n (%)  1 (16.7%) 

Difficulty advancing catheters in the snuffbox n (%)  0 (0) 

Failed Coronary angiography n (%) 0 (0) 

Failed PCI n (%) 0 (0) 

Hospital readmission n (%) 0 (0) 

Vascular complications n (%) 0 (0) 

Neural complications n (%) 0 (0) 

 

 

Discussion 
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The distal radial artery is small, the careful selection of the patient guarantees success in 

cannulation. For the location of the anatomical snuffbox, the extension of the patient's 

thumb is indicated (Fig. 1A). This maneuver allows identifying its path and anatomical 

relationship with neighboring structures. 

It is surrounded laterally by the tendons of the abductor of the long thumb, by the extensor 

of the short thumb and medially by the tendon of the extensor of the long thumb (Fig. 1B). 

The base and lateral sides of this triangular structure are formed by the distal retinaculum 

of the extensor muscles and the insertion of the tendons of the extensor of the long thumb, 

the abductor and the short thumb respectively (Fig. 1A, 1B). The styloid process of the 

radius, the scaphoid bone, trapezium and the base of the first metacarpal bone constitute 

the basis of this triangular area (Fig. 1C).
(8)

 The distal part of the radial artery it goes deep 

through the shallow arch. Distally it follows as the deep palmar branch of the radial artery 

and joins the distal part of the ulnar artery, thus forming the deep palmar arch (Fig. 1C). 

The distinctive feature of this artery is that its location is distal to the superficial palmar 

branch, a branch that joins the superficial palmar arch. There are collateral vessels that 

communicate with the deep palmar arch. So if any occlusion occurs at the site of the 

superficial artery, tissue ischemia is prevented, due to the maintenance of antegrade flow 

through the surface between the palmar arch and the communicating collaterals.
(17) 

 

 

Fig. 1A, 1B y 1C – 1A: The left anatomical snuffbox (triangular area) surrounded by the palmar 

side by the tendons of the long thumb abductor and short extensor of the thumb, and on the dorsal 

side the tendon of the long thumb extender.  

1B: Anatomical snuff catheter site surrounded by tendons, long thumb extender (long blue arrow), 

short thumb extender and long thumb abductor (short blue arrow). The black arrow shows the 

radial artery in its distal segment where the puncture is performed. 
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1C: Blood vessels of the distal forearm and hand: 1 - ulnar artery; 2, 3 - deep palmar branch of the 

radial artery; 4, 9- superficial palmar arch; 5-digital arteries; 8 - thumb artery; 10 - radial artery.  

Taken from Soydan et al. Anatol J Cardiol 2018; 19: 243-8 244. (With the permission Sir.Ebru 

Boz of The Anatolian Journal of Cardiology official journal of the Turkish Society of Cardiology. 

ISSN 2149-2263 E-ISSN 2149-2271) 

 

This is a small sample, but it is the initial experience of a month of work of the ICCCV, 

where since its inception the TFA has been and is the preferred one. If we keep in mind 

that the distal left radial access path through the anatomical snuffbox requires training and 

a learning curve in operators trained in catheterization by the conventional anterior radial 

pathway.
(16)

 In the figure 2 shows the left distal TRA performed in our catheterization 

laboratory. Then we will understand the value of the first series until the moment 

published in Cuba. 

 

 

Fig. 2 - Radial introducer 6 Fr (Terumo) in left distal radial artery.  

Laboratory of hemodynamics and interventional cardiology of ICCCV. 

 

Among the advantages of the ldTRA over conventional anterior radial, it is mentioned that 

it has been associated with less radiation for both the patient and the operator
(18)

 and may 

be the preferred access site in patients with internal mammary artery grafts left or in those 

with a higher risk of failure of the correct TRA such as patients who are <64 inches tall 

or> 75 years old.
(18,19)
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However, the conventional left TRA is associated with greater operator discomfort 

compared to the right TRA and therefore is not commonly used as the default access 

site.
(20) 

The distal radial access ("anatomical snuffbox") can allow greater optimization of 

the access site ergodynamics.
(21,22)

 

The left distal transradial approach (LeDRA) trial was a prospective, observational 

registry. Between October 2017 and January 2018, 200 patients with a palpable left distal 

radial artery were consecutively enrolled in a single centre. This study demonstrated very 

low complication rates. No major haematoma occurred and 7.4% of patients had a minor 

haematoma. Thirteen (6.8%) patients needed recompression.
(22)

 

The prospective national registry from the British Cardiovascular Intervention Society 

(BCIS) including 342,806 cases illustrated that the left RA and right RA had no significant 

difference in terms of clinical adverse events regarding in-hospital mortality, 30-day 

mortality, major adverse cardiovascular events or major bleeding. Interestingly, the 

procedure-related stroke rate was reduced in the left RA according to propensity-matched 

analysis. Therefore, the use of left distal transradial (ldTRA) approach could reduce 

procedure-related stroke where operators are proficient in the right RA. A randomised 

comparison study is needed to uncover the potential benefits and complications of 

ldTRA.
(23)

 

The proven benefit of ldTRA compared to the RA or femoral approach is uncertain. 

However, the absence of radial injury can have a potential benefit in patients requiring 

arteriovenous fistula and in patients where the radial artery is used as a conduit for 

coronary artery bypass graft. The distal radial approach (DRA) can also reduce the 

incidence of potential bleeding complications in patients with a heavily calcified and 

diseased femoral artery. Whether the DRA can reduce arterial occlusion and bleeding 

complications requires further investigation. 

A newly meta-analysis where 12 randomized studies were found, with a total of 6,450 

patients of which 3,217 patients underwent coronary procedures by conventional right 

radial approach and 3,233 patients by left TRA were distant. The primary end point was 

the comparison of fluoroscopy time, procedure time, contrast use and crossing rates 

between two radial accesses. The right radial approach was found to be associated with 

minimally longer fluoroscopy times (5.8 ± 4.4 min vs. 5.3 ± 4.2 min, mean SD = 0.157, p 

<0.001) and increased contrast use (84 ± 35 mL vs. 82 ± 34 ml, mean SD = 0.082, p = 

0.003). The difference is small but statistically significant in terms of use of contrast and 

fluoroscopy time in favor of coronary procedures performed by left distal TRA compared 
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to the conventional right radial approach, with no significant difference with the access 

site or other complications. related to the procedure between the two radial accesses.
(24)

 

Within the limitations that should be mentioned, it is important to recognize the reduced 

sample, the descriptive character and the performance in a single center. 

The long-term effects of distal radial access are currently unknown, more studies will be 

necessary to better argue this novel access. 

 

 

Conclusions 

The ldTRA provides an option for access in a subset of patients. However, it requires a 

learning curve. Patient selection and knowledge of anatomy are crucial to success. More 

randomized controlled clinical trials comparing different types of access sites (ldTRA with 

conventional anterior radial) are necessary to evaluate patient outcomes. 

 

 

Acknowledgement 

To Thom Nero MD for his advice during the first procedures. To The Anatolian Journal of 

Cardiology official journal of the Turkish Society of Cardiology, especially Mr. Ebru Boz 

for allowing us to use the figure 1A,1B,1C. 

 

 

Bibliographic references 

1. Bernat I, Horak D, Stasek J, et al. ST-segment elevation myocardial infarction treated 

by radial or femoral approach in a multicenter randomized clinical trial: the STEMI-

RADIAL trial. J Am Coll Cardiol. 2014;63:964-72. 

2. Jolly SS, Yusuf S, Cairns J, et al. Radial versus femoral access for coronary 

angiography and intervention in patients with acute coronary syndromes (RIVAL): a 

randomised, parallel group, multicentre trial. Lancet. 2011;377:1409-20. 

3. Romagnoli E, Biondi-Zoccai G, Sciahbasi A, et al. Radial versus femoral randomized 

investigation in ST-segment elevation acute coronary syndrome: the RIFLE-STEACS 

(Radial Versus Femoral Randomized Investigation in ST-Elevation Acute Coronary 

Syndrome) study. J Am Coll Cardiol. 2012;60:2481-9. 



Revista Cubana de Investigaciones Biomédicas. 2020;39(2):e441 

  11 
  Esta obra está bajo una licencia  https://creativecom m ons.org/licenses/b y - nc/4.0/deed.es_E S 

  

4. Valgimigli M, Gagnor A, Calabró P, et al. Radial versus femoral access in patients with 

acute coronary syndromes undergoing invasive management: a randomised multicentre 

trial. Lancet. 2015;385:2465-76. 

5. Ferrante G, Rao SV, Jüni P, et al. Radial versus femoral access for coronary 

interventions across the entire spectrum of patients with coronary artery disease: a meta-

analysis of randomized trials. JACC Cardiovasc Interv. 2016;9:1419-34. 

6. Vora AN, Stanislawski M, Grunwald GK, et al. Association between chronic kidney 

disease and rates of transfusion and progression to end-stage renal disease in patients 

undergoing transradial versus transfemoral cardiac catheterization-an analysis from the 

Veterans Affairs Clinical Assessment Reporting and Tracking (CART) program. J Am 

Heart Assoc. 2017;6:e004819. 

7. Andò G, Costa F, Trio O, et al. Impact of vascular access on acute kidney injury after 

percutaneous coronary intervention. Cardiovasc Revasc Med. 2016;17:333-8. 

8. Valle JA, Kaltenbach LA, Bradley SM, et al. Variation in the adoption of transradial 

access for ST-segment elevation myocardial infarction: insights from the NCDR CathPCI 

Registry. JACC Cardiovasc Interv. 2017;10:2242-54. 

9. Campeau L. Percutaneous radial artery approach for coronary angiography. Cathet 

Cardiovasc Diagn. 1989;16:3-7. 

10. Kiemeneij F, Laarman GJ. Percutaneous transradial artery approach for coronary stent 

implantation. Cathet Cardiovasc Diagn. 1993;30:173-8. 

11. Bavishi C, Panwar SR, Dangas GD, et al. Meta-analysis of radial versus femoral 

access for percutaneous coronary interventions in non-ST-segment elevation acute 

coronary syndrome. Am J Cardiol. 2016;117:172-8. 

12. De Luca G, Schaffer A, Wirianta J, Suryapranata H. Comprehensive meta-analysis of 

radial vs femoral approach in primary angioplasty for STEMI. Int J Cardiol. 

2013;168:2070-81. 

13. Carvalho MS, Calé R, Gonçalves Pde A, et al. Predictors of conversion from radial 

into femoral access in cardiac catheterization. Arq Bras Cardiol. 2015;104:401-8. 

14. Kiemeneij F. Left distal transradial access in the anatomical snuffbox for coronary 

angiography (ldTRA) and interventions (ldTRI). EuroIntervention. 2017;13:851-7. 

16. Al-Azizi KM, Lotfi AS. The distal left radial artery access for coronary angiography 

and intervention: a new era. Cardiovasc Revasc Med. 2018;19(suppl):35-40. 

17. Amin AP, Patterson M, House JA, et al. Costs associated with access site and same-

day discharge among Medicare beneficiaries undergoing percutaneous coronary 



Revista Cubana de Investigaciones Biomédicas. 2020;39(2):e441 

  12 
  Esta obra está bajo una licencia  https://creativecom m ons.org/licenses/b y - nc/4.0/deed.es_E S 

  

intervention: an evaluation of the current percutaneous coronary intervention care 

pathways in the United States. JACC Cardiovasc Interv. 2017;10:342-51. 

18. Shah B, Burdowski J, Guo Y, et al. Effect of left versus right radial artery approach for 

coronary angiography on radiation parameters in patients with predictors of transradial 

access failure. Am J Cardiol. 2016;118:477-81. 

19. Dehghani P, Mohammad A, Bajaj R, et al. Mechanism and predictors of failed 

transradial approach for percutaneous coronary interventions. JACC Cardiovasc Interv. 

2009;2:1057-64. 

20. Kado H, Patel AM, Suryadevara S, et al. Operator radiation exposure and physical 

discomfort during a right versus left radial approach for coronary interventions: a 

randomized evaluation. JACC Cardiovasc Interv. 2014;7:810-6. 

21. Soydan E, Akin M. Coronary angiography using the left distal radial approach-an 

alternative site to conventional radial coronary angiography. Anatol J Cardiol. 

2018;19:243-8. 

22. Lee JW, Park SW, Son JW, et al. Real-world experience of the left distal transradial 

approach for coronary angiography and percutaneous coronary intervention: a prospective 

observational study (LeDRA). EuroIntervention. 2018;14:e995-e1003. 

23. Rashid M, Lawson C, Potts J, et al. Incidence, Determinants, and Outcomes of Left 

and Right Radial Access Use in Patients Undergoing Percutaneous Coronary Intervention 

in the United Kingdom: A National Perspective Using the BCIS Dataset. JACC 

Cardiovasc Interv. 2018;11:1021-33. 

24. Shah RM, Patel D, et al. Comparison of transradial coronary procedures via right 

radial versus left radial artery approach: A meta-analysis. Catheter Cardiovasc Interv. 

2016 Dec;88(7):1027-33. 

 

 

Conflict of interests 

The authors have no conflict of interest to declare.  

 

Participation of the authors 

Emilio Alfonso Rodríguez: He is the main author, actively participated in the performance 

of interventional cardiology procedures as well as in the clinical follow-up of patients. In 

addition in the search of the information and in the writing of the document. Final revision 

of the document. 



Revista Cubana de Investigaciones Biomédicas. 2020;39(2):e441 

  13 
  Esta obra está bajo una licencia  https://creativecom m ons.org/licenses/b y - nc/4.0/deed.es_E S 

  

Lorenzo Daniel Llerena Rojas: As a consulting professor, he was present at the 

interventional procedures advising and evaluating each procedure. He also contributed to 

the analysis of the results. Final revision of the document. 

Leonardo Hipólito López: He was responsible for the national and international 

bibliographic search and for the revision of the final manuscript. 

Aresky Zabala García: He participated actively in the performance of interventional 

cardiology procedures. Final revision of the document. 

Giselle López Cabrera: Responsible for the clinical monitoring of patients. Drafting, final 

revision of the manuscript and translation. 

 


