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The Evolution of Cardiac Surgery: Past, Present, and Future

Late 19th century: First 

pericardiectomy (1882) 

1896: Ludwig Rehn's successful 

cardiac stab wound operation

Mid-20th century: Development 

of cardiopulmonary bypass 

Coronary artery bypass grafting 

(CABG)

Artificial heart valve implantation

Congenital heart defect surgeries

Heart transplantation

Historical 

Milestones

Recent 

Trends

Minimally invasive procedures

Interventional cardiology

Hybrid procedures

Robotic-assisted surgery

Major 

Advancements

Future 

Directions

Precision medicine approaches

Bioengineered tissues and organs

AI and robotic integration

Cardiac surgery is a specialized field 

treating heart and thoracic aorta pathologies 

through various interventions, from coronary 

bypass to transplantation.

Introduction - Cardiac Surgery



Minimally invasive cardiac surgery

Introduction - MICS

• Small incision surgery

• Endoscopic surgery

• Robotic-assisted surgery

Techniques 

in MICS

• Minimally invasive CABG

• Atrial fibrillation ablation

• Closure of atrial septal defects

• Valve repairs and replacements Common 

Procedures 

Using MICS

• Less pain

• shorter hospital stays

• faster recovery times

• better cosmetic outcomes

Reducing invasiveness driven by patient demand and 

technological advancements

• Growth in PCI techniques

• Reduction in CABG procedures

• Expansion into structural heart disease 

• Shifting Patient Demographics

Impact on

Cardiology



Symptomatic Asymptomatic

Current guidelines

Total US Pop.

340M

Above 65

61M

7.6M

AS Cases

Severe AS

2.1M

1.5M 0.6M

Focus: Aortic Stenosis

Severe Aortic Stenosis cases amount to 3.4% of US elderly 

population

Aortic stenosis is a valvular disease characterized by blockage of the left 

ventricle's outflow, with an anterograde velocity of at least 2 m/s over 

the aortic valve.

•Hereditary (bicuspid/unicuspid 

valves) 

•Rheumatoid arthritis 

•Calcific processes 

• Exertional dyspnea

• Fatigue 

• Chest pain 

• Heart failure

• Syncope 

Causes Symptoms

SAVR (Surgical Aortic Valve Replacement) has been the gold standard 

treatment for Severe aortic stenosis. 

Surgical treatment for aortic stenosis

Definition

Introduction – Aortic stenosis

Minimally invasivetreatment for aortic stenosis

TAVR (Surgical Aortic Valve Replacement) innovative catheter based 

treatment for Severe aortic stenosis. 



Methodology

Methodology
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• Descriptive

• Comparative

• Secondary literature review
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• Minimally invasive SAVR

• SAVR vs TAVR adoption rates

• TAVR outcomes data

• TAVR availability in India

• Patient demographics in TAVR

1. How have adoption rates and timelines for SAVR and TAVR procedures evolved in the USA?

   - What are the key factors influencing the shift towards minimally invasive techniques in the USA, such as patient demographics, technological 

advancements, and surgeon preferences?

   - What outcomes data are associated with SAVR and TAVR procedures in the USA, including mortality rates, length of hospital stay, and patient recovery 

time?

2. What potential parallels can be drawn between the minimally invasive AVR trends observed in the USA and the current or emerging scenario in 

India?

   - How does the availability and accessibility of TAVR technology in India compare to that in the USA?

   - What are the current surgical practices and patient demographics in India, and how do they indicate the potential for TAVR adoption?

   - What are the main drivers and barriers for the adoption of TAVR in India?

3. Who are the current and potential players in the Indian TAVR market, and what roles do they play in the adoption and dissemination of TAVR 

technology in India?
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Research Objective, Design and Key Findings
To analyze the evolution in minimally invasive trends of SAVR - Surgical Aortic Valve Replacement and TAVR - Transcatheter Aortic Valve Replacement procedures in the USA 

particularly focusing on:

1. Adoption rates and timeline comparisons between the two procedures.

2. Factors influencing the shift towards minimally invasive techniques (e.g., patient demographics, technological advancements, surgeon preferences).

3. Outcomes data associated with both procedures in the US context (e.g., mortality rates, length of hospital stay, patient recovery time).

To identify potential parallels between the observed trends in the USA and the current or emerging scenario in India for minimally invasive AVR procedures. This could involve:

1. Assessing the availability and accessibility of TAVR technology in India compared to the USA.

2. Evaluating current surgical practices and patient demographics in India to determine the potential for TAVR adoption.

3. Identifying drivers and barriers for adoption of TAVR in India.

To analyze current and potential players in the Indian TAVR market.
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1. Descriptive comparative study.

2. Systemic review of articles relevant to the topic of study.

3. Data sources: PubMed, American Heat association. Journal of American College 

of Cardiology.
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1. There exists a shift towards minimally invasive procedures in cardiac space.

2. This trend is relevant in AVR procedures as well..

3. Trends in India mirror those in US to some extent, however there still exists 

differences between both countries.

Research Objective, Design & Key Findings



Advent of TAVR and shift towards minimally invasive procedures

TAVR numbers crossed SAVR number by 2019

Transcatheter treatment for aortic stenosis

TAVR received FDA approval in the US by 20212 and currently is 

the preferred treatment option for high surgical risk patients with 

severe aortic stenosis. 

TAVR procedures indications were expanded to intermediate and 

low surgical risk in 2016 and 2019 respectively.

Moderate aortic stenosis cases and asymptomatic cases are expected 

to receive approval in the coming years, further idening the patient 

pool by massive margins. 

Shift towards minimally invasive procedures in aortic stenosis cases

Benefits 

of TAVR

• Less chances of procedural complications

• Shorter hospital stays

• Lesser chances of hospital based secondary infections

• Better cosmetic outcomes • Faster recovery times

Results - TAVR

Source: Annals of thoracic surgery



Opportunities Challenges How it differs from US?

Indian context for TAVR 

Major Indian Medtech players

• Slower growth

• SAVR and TAVR growing

at similar rates in India

• Anatomical differences

• Lesser number of centers

• Expensive than SAVR

• Large patient pool

• Double burden of diseases

• Growing aging population

• MyVal by Meril Lifesciences

• Vascular Innovations(SMT)

MyVal

Hydra
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More studies to better understand peculiar anatomic features of Indian population

Incorporate more cath labs to undertake TAVR procedures

Societal awareness and patient education about the procedural benefits

Reimbursements through insurance policies for the procedure.

Training of cardiologist and the heart team

Conclusion & Recommendations - TAVR in India
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