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Abstract
Over the last 10 years, Structural Heart Disease (SHD) 
has emerged as a distinct sub-specialty of interven-
tional cardiology. However, to date there are no formal 
training guidelines or training programs. We believe as 
the population ages, over the next few years, this sub 
specialty will continue to mature and guidelines for 
training will become established. 
Copyright © 2015 Science International Corp.
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In July of 1969, how many children watched Neil 
Armstrong and Buzz Aldrin land the Apollo 11 on the 
surface of the moon, and take the first steps on its sur-
face? Many of us remember Armstrong and more or 
less Aldrin; however, does anyone remember who kept 
the spaceship in orbit? Well, the pilot’s name was Mi-
chael Collins and he was an Italian born American [1].

At that time, everyone was dreaming of becoming 
an astronaut. These were supermen: tough, smart, 
brave and dedicated professionals who operated the 
most complex, most advanced technology and equip-
ment to fly to space and land on the moon. They had 
the satisfaction and the glory of being pioneers and 
discoverers. They were our heroes. They had earned 
the admiration of everyone, doing what nobody 
could have done before them. Their “one small step 
for man”…became a “one giant leap for mankind”…

Does this remind you of what is happening today 

with Structural Heart Disease (SHD)? Cardiologists are 
very curious individuals, and I guess, this quality is in-
herent in our profession. When Andreas Grüentzig first 
opened the door to what is now called interventional 
cardiology by performing and describing percuta-
neous coronary angioplasty (PTCA), a large number 
of cardiology trainees wanted to become “interven-
tionalists” [2]. Over the past 30 years, this sub-special-
ty has matured, and there are now concise training 
requirements [3]. Nonetheless within the nearly last 
10 years, the evolution of coronary interventions has 
reached a plateau. Conversely, the so-called Structur-
al Heart Disease (SHD) interventions have emerged as 
the new kid on the block.

The name SHD is now reserved to those acquired 
or congenital cardiovascular pathologies that involve 
the major central cardiovascular structures outside 
the scope of acquired atherosclerotic coronary and 
peripheral vessels pathologies [4-5]. The origins of 
the SHD interventions initially arose within the pe-
diatric cardiology arena. It started by creating atrial 
septal defects in newborns with transposition of the 
great arteries [6], followed by balloon valvuloplasty 
[7] of the pulmonic valves. It was later extended to the 
adult population with percutaneous balloon aortic as 
well as mitral valvuloplasties. From the late 1980’s to 
the early 2000’s, a handful of interventional pediatric 
cardiologists and few adult coronary interventionists 
performed these SHD interventions. With the advent 
of transcatheter valve replacement, the field has 
been revolutionized in a very dramatic way, generat-
ing interest by both coronary interventionalists and  
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cardiac surgeons alike.
Structural heart disease deals with a large anatom-

ical variation of many different cardiovascular struc-
tures, with various shapes and locations and a multi-
tude of possibilities on how to access. This demands 
a core-knowledge different than traditional interven-
tional training, one that is not solely based on angi-
ography but requires the complete physiologic and 
3D anatomic understanding of cardiovascular struc-
tures. The crux of the question remains: what is really 
needed to become a SHD Interventionist? Presently, 
there is no board certification in SHD, and no other 
formal or official guidelines for training. The majority 
of current specialists are trained by industry and “phy-
sician proctors” on the specific use of each individual 
device and are familiar with the various aspects of 
catheter-based therapies. This includes intervention-
al cardiologists, interventional radiologists, pediatric 
cardiologists, cardiac surgeons and vascular surgeons 
who may master one procedure but not another. 
Only 50% of the US training programs in coronary 
interventions provide some exposure to these types 
of procedures; in addition, there are only few centers 
(usually academic), which offer a formal, full year of 
designated SHD training [4-5]. In most cases, this 
training program is offered to candidates who have 
completed their full training in: a) internal medicine, 
general cardiology and interventional cardiology, b) 
general surgery and cardiothoracic surgery, c) pediat-
rics and pediatric cardiology.

There is a consensus agreement among interven-
tional cardiology training program directors that in 
the near future a training curriculum will be officially 
established and applied, as is the case with medicine, 
cardiovascular diseases and interventional cardiolo-
gy [8-9]. At the moment, we only have some expert 
consensus recommendations on what would be re-
quired for training [4-5]. Lately there have been also 
some recommendations on operator and institution-
al requirements, but mostly for transcatheter valve 
repair and replacement [10-13].

What is certain is that the training should not con-
sist solely on how to perform specific procedures by 
teaching on how to use any specific device. Such a 
curriculum will need to include, among others:

A. Master the anatomy, physiology, pathology and 
clinical patient management of SHD.

B. The development of technology and procedural 
skills of transcatheter therapy in SHD, and more 
importantly, to teach trainees to think outside 
the box. How to perform all kinds of access; 
know the type and performance characteristics 
of wires, catheters and devices.

C. Extensive training in all imaging modalities used 
at the diagnosis and treatment of SHD. This will 
include fluoroscopy, two-dimensional and re-
al-time 3 Dimensional transthoracic (TTE) and 
trans-esophageal (TEE) echocardiography, int-
racardiac echocardiography (ICE), 3D/4D Com-
puted Tomography (CTA), Cardiac Magnetic 
Resonance imaging (CMR), Positron emission to-
mography (PET scanning) and the use of Fusion 
imaging technology.

D. The team approach: Perhaps, one of the most im-
portant aspects to be taught to trainees is learn-
ing on how to work in a multidisciplinary team. 
SHD requires contributions from many experts 
and at all levels of patient care, from the diagno-
sis and assessment to procedural performance. 
Like in the Apollo 11, success depends on the 
function of each team member.

At present, there is no official government budget 
for the training of SHD interventionalists. Usually, the 
costs of training are covered by their respective clin-
ical departments or by industry grants. We believe 
that the time has come for full support, like other AC-
GME programs, with the possibility for combined ef-
forts with the Federal Government and Industry. Un-
doubtedly, with increasing age of the population and 
the prevalence of SHD and the improving results in 
current SHD interventions, there will be a continually 
growing demand for the SHD interventionalist, and, 
optimistically, training standards and their means of 
financing. Finally, the Apollo 11 returned home, and 
remains until today a symbol of human victory. Let 
us hope that SHD procedures are another glorious 
human victory. We believe that these small steps are 
becoming now one giant leap the field of Structur-
al Heart and that their respective procedures will be 
here to stay.



Ruiz, C.E. et al.             SHD Training

35             Commentary

Conflict of Interest

The authors have no conflict of interest relevant to 
this publication.

 

Comment on this Article or Ask a Question  

1. Wilford JN. Men on Moon – Astronauts 
Land on Plain; Collect Rock, Plant Flag. 
A Powdery Surface id Closely Explored. 
New York Times. 1969 Jul 21;Vol CXVIII, No. 
40,721.

2. Gruentzig AR. Percutaneous transluminal 
coronary angioplasty. Semin Roentgenol. 
1981;16(2):152-153. DOI: 10.1016/0037-
198X(81)90049-3

3. Beller GA, Bonow RO, Fuster V. ACCF 2008 
Recommendations for Training in Adult 
Cardiovascular Medicine Core Cardiology 
Training (COCATS 3) (revision of the 2002 
COCATS Training Statement). J Am Coll Car-
diol. 2008;51(3):335-338. DOI: 10.1016/j.
jacc.2007.11.008

4. Ruiz CE, Feldman TE, Hijazi ZM, Holmes DR, 
Webb JG, Tuzcu ME, et al. Interventional 
fellowship in structural and congenital 
heart disease for adults. JACC Cardiovasc 
Interv. 2010;3(9):e1-e15. DOI: 10.1016/j.
jcin.2010.08.010

5. Ruiz CE, Feldman TE, Hijazi ZM, Holmes DR, 
Webb JG, Tuzcu ME, et al. Interventional 
fellowship in structural and congenital 
heart disease for adults. Catheter Cardio-
vasc Interv. 2010;76(4):e90-e105. DOI: 
10.1002/ccd.22702

6. Rashkind WJ, Miller WW. Creation of an 
atrial septal defect without thoracoto-

my. A Palliative Approach to Complete 
Transposition of the Great Arteries. 
JAMA. 1966;196:991–992. DOI: 10.1001/
jama.1966.03100240125026

7. Kan JS, White RI Jr, Mitchell SE, Gardner 
TJ. Percutaneous balloon valvuloplas-
ty: a new method for treating congen-
ital pulmonary-valve stenosis. N Engl J 
Med. 1982;307:540-542. DOI: 10.1056/
NEJM198208263070907

8. Herrmann HC, Baxter S, Ruiz CE, Feldman 
TE, Hijazi ZM. Results of the Society of 
Cardiac Angiography and Interventions 
survey of physicians and training directors 
on procedures for structural and valvular 
heart disease. Catheter Cardiovasc In-
terv. 2010;76(4):e106-e110. DOI: 10.1002/
ccd.22703

9. Marmagkiolis K, Alqoofi F, Asgar A, Boone 
RH, Cilingiroglu M. Structural heart dis-
eases interventional training in Canada. 
Can J Cardiol. 2013;29(11):1524-1526. DOI: 
10.1016/j.cjca.2013.03.018

10. Hijazi ZM, Ruiz CE, Zahn E, Ringel R, Al-
dea GS, Bacha EA, et al. SCAI/AATS/ACC/
STS Operator and Institutional Require-
ments for Transcatheter Valve Repair and 
Replacement, Part III: Pulmonic Valve. 
J Am Coll Cardiol. 2015. DOI: 10.1016/j.
jacc.2015.02.031

11. Hijazi ZM, Ruiz CE, Zahn E, Ringel R, Aldea 
GS, Bacha EA, et al. SCAI/AATS/ACC/STS 
Operator and Institutional Requirements 
for Transcatheter Valve Repair and Re-
placement, Part III: Pulmonic Valve. Ann 
Thorac Surg, 2015. DOI: 10.1016/j.athorac-
sur.2014.12.088

12. Hijazi ZM, Ruiz CE, Zahn E, Ringel R, Aldea 
GS, Bacha EA, et al. SCAI/AATS/ACC/STS 
operator and institutional requirements 
for transcatheter valve repair and replace-
ment, Part III: Pulmonic valve. J Thorac 
Cardiovasc Surg. 2015. DOI: 10.1016/j.
jtcvs.2015.02.058

13. Hijazi ZM, Ruiz CE, Zahn E, Ringel R, Al-
dea GS, Bacha EA, et al. SCAI/AATS/ACC/
STS operator and institutional require-
ments for transcatheter valve repair and 
replacement, Part III: Pulmonic valve. Cath-
eter Cardiovasc Interv. 2015. DOI: 10.1002/
ccd.25710

Cite this article as: Ruiz CE, Kronzon I, 
Kliger C. Of Becoming a Structural Heart 
Disease Expert: Another Giant Leap? 
Structural Heart Disease 2015;1(1): 
33-35. DOI: 10.12945/j.jshd.2015.00102-14

References

http://structuralheartdisease.org/volume-1-issue-1-may-2015/commentary/of-becoming-a-structural-heart-disease-expert-another-giant-leap
http://dx.doi.org/10.1016/0037-198X(81)90049-3
http://dx.doi.org/10.1016/0037-198X(81)90049-3
http://dx.doi.org/10.1016/j.jacc.2007.11.008
http://dx.doi.org/10.1016/j.jacc.2007.11.008
http://dx.doi.org/10.1016/j.jcin.2010.08.010
http://dx.doi.org/10.1016/j.jcin.2010.08.010
http://dx.doi.org/10.1002/ccd.22702
http://dx.doi.org/10.1001/jama.1966.03100240125026
http://dx.doi.org/10.1001/jama.1966.03100240125026
http://dx.doi.org/10.1056/NEJM198208263070907
http://dx.doi.org/10.1056/NEJM198208263070907
http://dx.doi.org/10.1002/ccd.22703
http://dx.doi.org/10.1002/ccd.22703
http://dx.doi.org/10.1016/j.cjca.2013.03.018
http://dx.doi.org/10.1016/j.jacc.2015.02.031
http://dx.doi.org/10.1016/j.jacc.2015.02.031
http://dx.doi.org/10.1016/j.athoracsur.2014.12.088
http://dx.doi.org/10.1016/j.athoracsur.2014.12.088
http://dx.doi.org/10.1016/j.jtcvs.2015.02.058
http://dx.doi.org/10.1016/j.jtcvs.2015.02.058
http://dx.doi.org/10.1002/ccd.25710
http://dx.doi.org/10.1002/ccd.25710
http://dx.doi.org/10.12945/j.jshd.2015.00102-14

