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Assessment:

Before picking this article I had an idea of the rigor of a pediatric cardiac surgery, but
little of the need of this career in our world. I knew that any surgeon could leave an impact on
someone’s life, but was awed at the fact that by becoming a pediatric cardiac surgeon I could
leave an impact in our world. This again ties with my theme of passion and purpose and made
me extremely excited to keep learning about this career.

This article began by stating the effect congenital heart disease (CHD) has on the infant
mortality of our world and especially on LMICs (low middle income countries). The author went
on to further explain the need for better pediatric cardiac care in LMICs and especially of
pediatric cardiac surgeons. He explained the difficulty in becoming a pediatric cardiac surgeon
and then offered several solutions.

The first part of the article is what impacted me the most. When the author mentioned the

need for pediatric cardiac surgeons and how CHD affected LMICs. This impacted me not only
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because it changed the way I viewed this career, but gave me inspiration towards a great final
project. Before reading this article I knew little about the global burdens of CHD. I knew that I
would be faced with many CHDs as a pediatric heart surgeon, but had no clue that approximately
one million children are born each year with CHD. I also had no clue that this was a declining
field in need of surgeons. This made me see this career as an opportunity to impact our world. It
made me realize that I would not only change a child's life, but would help improve the infant
mortality rate of LMICs. I also knew, before reading this article, that I would possibly be
working with children from other countries. This article made me possibly this of working
outside the U.S in a pediatric cardiac facility in a LMIC. It also triggered a final project idea, a
campaign to raise money for a child’s surgery.

This article also went on explaining why surgeons choose not to specialize in pediatric
cardiac surgery which scared me, but also made me further understand this career. I always knew
that becoming a doctor and especially a surgeon is a challenge that requires true passion and
commitment. By learning about each challenge I saw the dark side of this career, but it made me
ask myself how I could overcome this, how can someone become a pediatric cardiac surgeon and
cope with every challenge. I realized that it requires, like the article says, “exceptional courage”
and “motivation driven by a passion for excellence and love for the speciality”. This made me
realize how passion ties into this career and how ISM gives me the opportunity to fully explore if
I could become a pediatric cardiac surgeon.

After reading this article I now am driven to continue to learn more about this career and
to find a mentor. It also made me curious to learn more about CHDs and how they effect HICs

(high income countries) vs LMICS, and the life of a pediatric cardiac surgeon in a LMIC vs the
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life of a pediatric cardiac surgeon in a HIC. I also am now assured that this is my topic of study

this year, and almost assured I want to become a pediatric cardiac surgeon.
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Training pediatric heart
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The global burden of congenital heart disease (CHD) is substantial.
Assuming an incidence of 8/1000 live births, it can be estimated that
approximately one million children are born each year with CHD.[1] In
absolute terms the number of children born with CHD in the low- and
middle-income countries (LMICs) is several times that of advanced
nations quite simply because the vast majority of the world's population
live in the LMICs. Further, birth rates in most LMICs are substantially

/| Comment [1]: | want to become a pediatric cardiac
surgeon

L { Comment [2]: Shows how | could impact the world

]

higher than in advanced high-income nations. Thus, it can be estimated

the over ninety percent of the world's children are born in LMICs.[1]

It is estimated that approximately a third of babies born with CHD
require some form of an intervention early in life; in the vast majority of
instances this is an open-heart operation. Therefore, it is perhaps fair to
state that newborn and infant heart surgery forms the very essence

curative and palliative services for CHD and the pediatric heart surgeon
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is arguably the most indispensible human resource. \For a pediatric heart
surgeon to be effective, he or she needs to be competent and supported by
a team of highly trained professionals that include pediatric cardiologists,

intensivists, anesthesiologists, nurses, and perfusion technologists.\ Itis

| { Comment [3]: This is a difficult and challenging career

widely recognized that comprehensive pediatric heart programs that are
well staffed with personnel representing various disciplines who work
cohesively as a team deliver the best outcomes for children with heart
disease.[2] There are several examples of highly successful
comprehensive programs in high-income countries that have set global

standards in pediatric heart care.

When compared to high-income countries, very few comprehensive
pediatric heart centers with the capability for infant and newborn heart
surgery exist in the low- and middle-income countries. Personnel with
limited specialized training often deliver pediatric heart care. In a
number of centers, surgeons who also do adult heart operations perform
pediatric heart surgery. There are vast areas where children have no
access whatsoever to pediatric heart care in Asia, Africa, and South
America. Most African countries do not have any capability of heart
surgery.[3]

It is increasingly apparent that CHD surfaces as an important pediatric
health priority as infant mortality declines. A declining trend in infant
mortality is now being witnessed in almost every part of the world except
for regions that are affected by conflict (such as in Iraq or Afghanistan).
This decline is almost entirely attributable to reductions in mortality
from communicable diseases. As a result of this demographic transition,
congenital heart defects has started to surface as a significant health

problem among infants and newborns in many parts of the world that

{Comment [4]: _Marked as resolved_

)
]

{ Comment [5]: _Re-opened_
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| Comment [6]: | want to help impact the world by giving

cardiac care to those in need
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are now witnessing rapid and substantial improvements in human
development indices. The need for specialized care for children with
CHD is clearly felt and several new pediatric heart programs have been
established in these regions and an increasing number of heart
operations and catheter interventions are being performed here. The
growth in pediatric cardiac care has been particularly striking in regions
that have shown the most impressive decline in infant mortality rate. A
number of new pediatric heart programs are being established in
emerging economies that include China, India, Vietnam, Malaysia, Sri
Lanka, and Brazil. The majority of this planet's children live in these
nations. Even within countries, pediatric cardiac care has developed
faster in regions with better human development. In the South Indian
state of Kerala, for instance, four programs now have the capacity to
deliver advanced pediatric cardiac services. Three of these have been
established in the last 20 years. The growth of pediatric heart care in the
private sector in India has been impressive suggesting that market forces
have also started to recognize the growing health care needs of children

with heart disease from families who can afford to pay out of pocket.[4]

In spite of the recent developments, it is important to recognize that only
a small fraction of children with heart disease receive adequate pediatric
heart care in LMICS. It is estimated that for India that only 7-10% of
neonates and infants with CHD receive timely surgery in the available
centers. Clearly, there is a substantial shortfall that cannot be addressed
easily. There is a massive need to build capacity in pediatric heart care at
the national level for India. This is likely to be the situation in most other
LMIC:s. In the coming decades, the global focus in pediatric heart care

should be to improve access for the average child with CHD.
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A critical element in developing pediatric cardiac care involves training

pediatric heart surgeons. However, this is also perhaps the most

neglected element in building capacity for pediatric cardiac care.
Conservative estimates for numbers of infants and newborns needing
surgery are ~70,000-100,000 for all of India. This will require nearly 300-
500 pediatric heart programs. Assuming a minimum requirement of two
pediatric heart surgeons per center, it can be estimated that the country
needs at least a 1000 dedicated pediatric heart surgeons. There are
presently <50 dedicated pediatric heart surgeons in India who have the
capability of performing infant and newborn heart surgery. In spite of
this sobering statistic, there is a very little collective effort to train
pediatric heart surgeons for the future in India. The situation is similar
in many other emerging economies. The availability of quality pediatric
heart surgeons is clearly the most important bottleneck in pediatric heart
care.[S] This bottleneck is only going to get considerably tighter in the
coming years because very few new surgeons are being trained in

pediatric cardiac surgery in the country.

Because it is a lot easier to train pediatric cardiologists, the situation is a
lot better for pediatric cardiology in India and in many other LMICs.
However, in the foreseeable future we can expect a situation where many
pediatric cardiologists may not be able to function effectively because of

a shortage of surgeons.

Go to:

WHAT ARE THE BARRIERS?

It is important to identify the barriers that come in the way of training

| Comment [7]: Although this may have caused some

discouragement for looking at this career as a possible
career, | believe challenges like these are part of life
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pediatric heart surgeons for the future. This list has been made with the
Indian situation in mind. However, it is conceivable that other LMICs

would face similar challenges.

Training opportunities and institutions

Of the few institutions that regularly perform pediatric heart surgery in
India, a tiny fraction is located in academic university hospitals. Even in
these hospitals a degree for formal advanced training can only be
obtained for a combined adult and pediatric cardiovascular and thoracic
surgery (CVTS). During these training years, there is variable, often
little, exposure to pediatric heart surgery. To become a pediatric heart
surgeon, one needs to train further after obtaining a degree (MCh or
DNB) for super specialization in CVTS. This training is of an unspecified
duration and completely unstructured.[S] There are no formal degrees
awarded for pediatric heart surgery. During these years, the trainee
typically works under the tutelage of an established surgeon and acquires
gradual independence over several years. The trainee may also spend
some time overseas in an established program to fine-tune surgical skills
and broaden horizons. However, training in overseas centers is now
becoming increasingly difficult. Training opportunities in established
programs in North America, Europe, Australia, and New Zealand for
pediatric heart surgeons have declined over the years. This is perhaps as
a result of declining caseloads, stringent regulatory requirements for
overseas doctors, and a paucity of funding for overseas trainees. In
addition, the case profiles of training institutions in high-income
countries are often quite different from LMICs and may not prepare the
prospective trainee for the specific challenges faced later in his or her
career.[6] Notwithstanding all the exposure under supervision,

acquisition of skills required for consistently safe newborn and infant
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surgery takes considerable additional time. This process is reflected in
the long learning curve that is often visible even after becoming an

independent surgeon.

The training environment

In the ideal situation, the prospective pediatric heart surgeon should
train in a pediatric heart program that is a part of an academic teaching
hospital. All disciplines, pediatric cardiology, intensive care, and
anesthesiology should be well represented and should work closely
together. The leadership should nurture cohesive teamwork.[2] The case
volume should be adequate with plenty of variety to enable exposure to
all types of conditions. An active teaching program with
multidisciplinary participation and research should be integrated into
the program. Such an ideal situation is present in very few institutions in
LMICs. As a result, many trainees are groomed in isolation in the insular
confines of the operation room. Important lessons in preoperative case
selection and postoperative care are lost because of limited academic

multidisciplinary cross talk.

Mentorship

The ideal mentor is a senior cardiac surgeon who freely shares his or her
craft with his trainee without compromising patient safety. This requires
an experienced, confident, and compassionate surgeon. It is important to
recognize that the best surgeons are not necessarily the best mentors.
Pediatric heart surgery is a stressful discipline. Seemingly small errors
can seriously impact outcomes. As a result, the process of evolution to an
independent surgeon almost invariably requires a long and painful

gestation.
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Working conditions

The trainee often has to contend with long working hours. Unexpected
emergencies are common. Since training for pediatric heart surgery
starts at a relatively late age, trainees often need to balance the needs of

establishing a family with work.

Establishing a successful career

On completion of training, most pediatric heart surgeons are likely to
face significant career uncertainties.[5] A number of questions do not
often have ready answers. These questions relate to finding an institution
that will support and nurture a newly trained surgeon. The quality of
support from other members of the team, existence of a referral base of
primary care providers with awareness of CHD, systems for charity for
needy patients and personal remuneration, and salaries are also potential
sources of anxiety. Learning curves are steep and painful in the early
stages. There is a need for constant introspection and even established
surgeons may feel the need to retrain to overcome specific technical

limitations.[5,7]

Emotional challenges

Among all medical and surgical specialties, pediatric cardiac surgery is
arguably one of the most challenging. Notwithstanding the fact that
numerous variables influence outcomes, the responsibility of delivering
an excellent outcome after the operation falls squarely on the surgeon.
Parents and family members of affected children are often young,
anxious, and economically challenged. Clearly, this situation can be quite
overwhelming and not everyone can cope with the emotional demands of

the specialty.



Rosa Nanini 11

Given these very significant barriers, it is important to recognize that
those who eventually choose to become pediatric cardiac surgeons are
doctors with exceptional courage and motivation perhaps largely driven
by a passion for excellence and love for the specialty. The situation may
have become a little easier for the more recent trainees when compared
to the pioneers who have been through considerable hardship and
sacrifice. Nonetheless, very few surgeons are willing to pursue pediatric

cardiac surgery as their careers.

Go to:

THE WAY FORWARD

| Comment [8]: Solutions are important for the

betterment of pediatric cardiac mortality

A list of potential solutions is presented here. Again, this list is fairly
India-specific and not comprehensive but serves to identify a few

pragmatic action items for consideration.

Role of established pediatric heart surgeons

Established senior surgeons should accept the responsibility of leaving
behind a legacy by passing on their skills to the next generation. In India,
while some of the pioneers in pediatric cardiac surgery have sought to
train and mentor junior surgeons, it is perhaps fair to state that a lot
more could have been accomplished. The fraternity of heart surgeons in
India needs to come together and first recognize the extent of the
problem. Efforts should then be directed towards established a formal
and structured training program that will prepare the trainee to deal

with the specific challenges faced in India.

Liaison with existing regulatory bodies of postgraduate
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medical education

A dialog needs to be initiated with accreditation councils for
postgraduate medical education (such as the Medical Council of India
and the National Board of Examinations). It should be possible to set a
few modest goals such as creating a curriculum for training in pediatric
heart surgery, defining minimum training requirements, and identifying
prospective institutions for the establishment of formal training in

pediatric heart surgery.

International initiatives

Globally, societies that focus on pediatric heart care, such as the
Pediatric Cardiac Society of India, Asia Pacific Pediatric Cardiac
Society, the World Society of Cardiothoracic Surgeons, and the World
Congress Steering and Organization Committee should look to organize
discussion forums in their meetings to define the extent of the problem
and seek to come up with solutions. The possibility of starting an
internationally accredited structured training program in pediatric
cardiac surgery in selected pediatric heart programs in emerging
economies that have accomplished a high standard of care should be
actively explored. Once a robust framework for training is created, it
should be possible for prospective surgical fellows from one LMIC to
train in another. A formal certificate of training from an internationally
recognized body would lend credibility and serve as strong incentive to
attract committed trainees. This system could overcome some of the
significant barriers that exist for training in pediatric heart surgery in
high-income countries of North America, Europe, and Asia-Pacific
(Japan, Korea, Australia, and New Zealand) with the added advantage of

exposure to a “developing country profile” of pediatric heart disease.
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This model can also be used to build capacity in other components of

pediatric heart care such as pediatric cardiology and intensive care.

Interim solutions

Until formal systems are established, senior surgeons could consider
volunteering to make themselves available for online advice and
mentorship. This process can be facilitated by websites of pediatric

cardiac societies.

Advocacy

It is important to advocate with the government to nurture and support
existing institutions that have active training programs both within and
outside the government sector. This could be in the form of funding
support for infrastructure, human resources, and subsidies to ensure a

steady surgical volume.

Go to:

CONCLUSION

The shortage of appropriately trained pediatric heart surgeons is global
and particularly acute in LMICs. This does not appear to have surfaced
in the collective consciousness of the pediatric cardiac fraternity. There
are no visible systematic efforts to address the problem as of now.
Recognizing the fact that pediatric heart surgery requires highly
specialized and intense training, it is imperative that we collectively work

to address the problem for the sake of the coming generations.

Go to:



Rosa Nanini 14

REFERENCES

1. A case for the invisible child: Childhood Heart Disease and the global
Health Agenda. [Last accessed on 2015 Apr 30]. Available from:
http://theinvisiblechild.childrensheartlink.org/The-Invisible-Child-Brief-

One.pdf .

2. Kumar RK. Teamwork in pediatric heart care. Ann Pediatr Cardiol.
2009;2:140-5. [PMC free article][PubMed]

3. Ziihlke L, Mirabel M, Marijon E. Congenital heart disease and
rheumatic heart disease in Africa: Recent advances and current
priorities. Heart. 2013;99:1554—61. [PMC free article] [PubMed]

4. Kumar RK, Shrivastava S. Paediatric heart care in India. Heart.
2008;94:984-90. [PubMed]

5. Sharma R. Making of a pediatric cardiac surgeon, in India. Ann
Pediatr Cardiol. 2008;1:50-3.[PMC free article] [PubMed]

6. Wattenwyl R. Ten years after the initiation of congenital heart surgery
in Guatemala: Observations after a one year fellowship in the pediatric
cardiac unit in a low income country. Thorac Cardiovasc
Surg.2008;56:205-9. [PubMed]

7. De Leval MR, Francois K, Bull C, Brawn W, Spiegelhalter D. Analysis
of a cluster of surgical failures. Application to a series of neonatal
arterial switch operations. J Thorac Cardiovasc Surg. 1994;107:914—
23.[PubMed]

Articles from Annals of Pediatric Cardiology are provided here courtesy of

Medknow Publications



Rosa Nanini 15

Formats:

e Article

e | PubReader

e | ePub (beta)

e | Printer Friendly
e | Citation

Share

e [Edracebook
o M Twitter
° Google+

Save items

Add to FavoritesView more options

Similar articles in PubMed

Congenital heart surgery databases around the world: do we need a global database? [Semin
Thorac Cardiovasc Surg P...]
History of German pediatric cardiology.[Z Kardiol. 2002]
[Postgraduate training and specialty certification systems in pediatric surgery in Japan].[Nihon
Geka Gakkai Zasshi. 2009]
Challenges of training and delivery of pediatric surgical services in Africa.[J Pediatr Surg. 2010]
The challenges facing training in pediatric surgery worldwide.[Front Pediatr. 2013]
See reviews...See all...

Cited by other articles in PMC

Screening for congenital heart disease in India: Rationale, practical challenges, and pragmatic
strategies[Annals of Pediatric Cardiology...|



Rosa Nanini 16

Are western guidelines good enough for Indians? My name is Borat[Indian Heart Journal. 2015]
Universal heart coverage for children with heart disease in India[Annals of Pediatric

Cardiology...]
See all...

Links

PubMed
Taxonomy

Recent Activity

ClearTurn Off

Training pediatric heart surgeons for the future: A global challenge

Training pediatric heart surgeons for the future: A global challenge
Annals of Pediatric Cardiology. May-Aug 2015; 8(2)99
See more...

Making of a pediatric cardiac surgeon, in India.[Ann Pediatr Cardiol. 2008]

Making of a pediatric cardiac surgeon, in India.[Ann Pediatr Cardiol. 2008]

Ten years after the initiation of congenital heart surgery in Guatemala:
observations after a one year fellowship in the pediatric cardiac unit in a low
income country.[Thorac Cardiovasc Surg. 2008]

Teamwork in pediatric heart care.[Ann Pediatr Cardiol. 2009]

Making of a pediatric cardiac surgeon, in India.[Ann Pediatr Cardiol. 2008]

Analysis of a cluster of surgical failures. Application to a series of neonatal
arterial switch operations.[J Thorac Cardiovasc Surg. 1994]

You are here: NCBI > Literature > PubMed Central (PMC)

Write to the Help Desk



