
CARDIOVASCULAR SURGICAL DEVICES: TECHNOLOGIES AND GLOBAL
MARKETS

 

 

HLC076C
September 2016

Bhavna Joshi
Project Analyst

ISBN: 1-62296-356-3

 

 

BCC Research
49 Walnut Park, Building 2
Wellesley, MA 02481 USA
866-285-7215 (toll-free within the USA),
or (+1) 781-489-7301
www.bccresearch.com
information@bccresearch.com 

http://www.bccresearch.com/market-research/healthcare/cardiovascular-surgical-devices-markets-report-hlc076c.html
http://www.bccresearch.com/market-research/healthcare/cardiovascular-surgical-devices-markets-report-hlc076c.html


HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TABLE OF CONTENTS
TOPIC PAGE NO. 

  
CHAPTER 1 INTRODUCTION 2 

STUDY GOALS AND OBJECTIVES 2 
REASONS FOR DOING THIS STUDY 2 
SCOPE OF REPORT 3 
METHODOLOGY 3 
INFORMATION SOURCES 4 
ANALYST'S CREDENTIALS 4 
RELATED BCC RESEARCH REPORTS 5 
BCC RESEARCH WEBSITE 5 
DISCLAIMER 5 

  
CHAPTER 2 SUMMARY 7 

SUMMARY TABLE GLOBAL MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
THROUGH 2020 ($ MILLIONS) 8 

SUMMARY FIGURE GLOBAL MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014 AND 2020 (%) 8 

  
CHAPTER 3 IMPLEMENTATION OF IT IN CARDIOVASCULAR SURGERIES AND DEVICES 11 

AN OVERVIEW OF GLOBAL HEALTHCARE IT INVESTMENT 11 
FIGURE 1 VENTURE CAPITAL FUNDING IN HEALTHCARE IT, 2013 AND 2014 ($
BILLIONS) 11 

TABLE 1 INVESTMENTS IN HEALTHCARE IT, 2014 ($ MILLIONS) 12 
CARDIOVASCULAR INFORMATION SYSTEM 13 

TABLE 2 CVIS BENEFITS 13 
FIGURE 2 ESSENTIAL ELEMENTS FOR CVIS 14 

NOVEL TECHNOLOGIES IN CARDIOVASCULAR DEVELOPMENT 15 
ROBOT-ASSISTED MINIMALLY INVASIVE SURGERIES 15 
BIOMARKERS 15 

TABLE 3 NOVEL TECHNOLOGIES IN CARDIOVASCULAR SURGERIES 16 
  
CHAPTER 4 OVERVIEW OF CARDIOVASCULAR DISEASE AND CARDIOVASCULAR
SURGERY 18 

CATEGORIES OF CARDIOVASCULAR DISEASE 18 
TABLE 4 LEADING CARDIOVASCULAR CONDITIONS 18 

ANGINA 18 
FIGURE 3 PREVALENCE OF ANGINA PECTORIS BY AGE & SEX (%) 19 

ARRHYTHMIAS 19 
CARDIOMYOPATHY 20 
CONGESTIVE HEART FAILURE 21 
CONGENITAL HEART DISEASE 21 
CORONARY ARTERY DISEASE (CAD) 22 

FIGURE 4 PREVALENCE OF CAD BY AGE, 2014 (%) 23 
HEART INFECTIONS 23 
HYPERTENSION 24 
MYOCARDIAL INFARCTION 24 
VALVULAR HEART DISEASE 25 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
RISK FACTORS FOR CARDIOVASCULAR DISEASE 25 

TABLE 5 CARDIOVASCULAR DISEASE RISK FACTORS 26 
THE EVOLUTION OF CARDIOVASCULAR SURGERY 26 

TABLE 6 KEY ADVANTAGES OF MINIMALLY INVASIVE CARDIAC SURGERY 27 
CATEGORIES OF CARDIOVASCULAR SURGERY 28 
CARDIOVASCULAR SURGICAL DEVICES MARKET TRENDS 29 

INCREASE IN CVD FATALITIES TO DRIVE ADOPTION 29 
TABLE 7 FACT SHEET OF CVD FATALITIES (MILLIONS/%) 30 

MEDICAL TOURISM TO DRIVE APAC MARKET GROWTH 30 
TABLE 8 PRICE DIFFERENCE IN INDIA AND THE UNITED STATES FOR
CARDIAC-RELATED SURGERIES ($) 30 

ACQUISITION IS KEY MARKET STRATEGY 31 
KEY OBJECTIVES OF CARDIAC SURGERY MARKET 31 
INTEGRATION OF INFORMATION TECHNOLOGY TO INCREASE MARKET
GROWTH 31 

FIGURE 5 GLOBAL MARKET FOR THERAPEUTIC APPLICATIONS FOR HYBRID
OPERATING ROOMS 32 

GROWING DEMAND FOR MINIMALLY INVASIVE SURGERY 33 
  
CHAPTER 5 GLOBAL IMPLICATIONS OF CARDIOVASCULAR DISEASE AND
AVAILABILITY OF CARDIOVASCULAR SURGERY 37 

INTRODUCTION 37 
TABLE 9 HIGHEST DEATH RATE FOR HEART DISEASE, STROKE AND HIGH BLOOD
PRESSURE BY COUNTRY, 2014 (PER 100,000 MEN AND WOMEN, AGES 35 TO 74) 37 

TABLE 10 ADULT MORTALITY FROM CARDIOVASCULAR DISEASE AND DIABETES BY
REGION, 2008 (ADULTS AGED 30-70, RATE PER 100,000 POPULATION) 38 

CARDIOVASCULAR SURGERY IN THE UNITED STATES 38 
HEALTHCARE SYSTEM OVERVIEW 38 

TABLE 11 AMERICAN HEART ASSOCIATION DISEASE STATISTICS PREVALENCE AND
MORTALITY, CARDIOVASCULAR DISEASE IN THE UNITED STATES, 2009 AND 2010 39 

CARDIOVASCULAR SURGERY AVAILABILITY IN THE UNITED STATES 40 
TABLE 12 LEADING U.S. CARDIOLOGY AND HEART SURGERY INSTITUTIONS,
2014-2015 40 

U.S. MEDICAL DEVICE MARKET SIZE 40 
FIGURE 6 U.S. MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020 ($
MILLIONS) 41 

CARDIOVASCULAR SURGERY IN EUROPE 43 
OVERVIEW 43 

FIGURE 7 EUROPE MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 43 

TABLE 13 MALE CVD DEATHS IN EUROPE BY COUNTRY, 2005-2010 (NO/%) 44 
REGULATIONS REGARDING MEDICAL DEVICES IN EUROPE 45 
GOVERNMENT SPENDING ON CVD 45 
CARDIOVASCULAR SURGERY IN GERMANY 46 

FIGURE 8 GERMANY MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014-2020 ($ MILLIONS) 46 

Availability of Cardiovascular Surgery in Germany 47 
TABLE 14 LEADING GERMAN CARDIOLOGY AND HEART SURGERY INSTITUTIONS 47 

CARDIOVASCULAR SURGERY IN THE UNITED KINGDOM 48 
Healthcare System Overview 48 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
Availability of Cardiovascular Surgery in the United Kingdom 48 

FIGURE 9 U.K. MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020 ($
MILLIONS) 49 

TABLE 15 LEADING HOSPITALS IN THE U.K. OFFERING ADULT CARDIAC SURGERY 50 
CARDIOVASCULAR SURGERY IN ASIA-PACIFIC REGION 51 

OVERVIEW 51 
FIGURE 10 ASIA-PACIFIC MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014-2020 ($ MILLIONS) 51 

CARDIOVASCULAR SURGERY IN JAPAN 52 
Healthcare System Overview 52 

FIGURE 11 JAPAN MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 53 

Availability of Cardiovascular Surgery in Japan 53 
TABLE 16 LEADING JAPANESE CARDIOLOGY AND HEART SURGERY INSTITUTIONS 54 

Japanese Medical Device Market 54 
Regulations in Japan 55 

CARDIOVASCULAR SURGERY IN INDIA 55 
Healthcare System Overview 55 

FIGURE 12 INDIA MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 56 

Availability of Cardiovascular Surgery in India 56 
TABLE 17 LEADING INDIAN CARDIOLOGY AND HEART SURGERY INSTITUTIONS 57 

Indian Medical Device Market 58 
Regulations in India 58 

CARDIOVASCULAR SURGERY IN CHINA-HEALTHCARE SYSTEM OVERVIEW 59 
Availability of Cardiovascular Surgery in China 59 

FIGURE 13 CHINA MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 60 

Chinese Medical Device Market 60 
Regulations in China 61 

  
CHAPTER 6 GLOBAL MARKETS FOR TRADITIONAL CARDIOVASCULAR SURGERY
DEVICES 63 

DEFINITION OF TRADITIONAL CARDIOVASCULAR SURGERY 63 
TABLE 18 GLOBAL MARKET FOR TRADITIONAL CARDIOVASCULAR SURGICAL
DEVICES, THROUGH 2020 ($ MILLIONS) 64 

OPEN-HEART SURGERY 64 
CORONARY ARTERY BYPASS GRAFTING (CABG) SURGERY 64 

CABG-Related Device Market Players 66 
TABLE 19 GLOBAL MARKET FOR OPEN-HEART SURGERY AND CABG-RELATED
DEVICES, THROUGH 2020 ($ MILLIONS) 66 

BEATING HEART SURGERY 67 
TABLE 20 GLOBAL MARKET FOR BEATING HEART SURGERY DEVICES, THROUGH
2020 ($ MILLIONS) 68 

OPEN-HEART SURGERY FOR ATRIAL FIBRILLATION 69 
TRANSMYOCARDIAL REVASCULARIZATION SURGERY 69 

Transmyocardial Revascularization Device Market Players 70 
TABLE 21 GLOBAL MARKET FOR TRANSMYOCARDIAL REVASCULARIZATION
DEVICES, THROUGH 2020 ($ MILLIONS) 71 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
HEART TRANSPLANT SURGERY 71 

FIGURE 14 TRANSPLANTS BY ORGAN TYPE FROM JANUARY 1988 TO MAY 2016
(%/NO.) 72 

CARDIOPROSTHETIC SURGERY 72 
TABLE 22 LEADING MANUFACTURERS OF CARDIOPROSTHETIC SURGERY DEVICES 73 

Total Artificial Hearts 73 
TABLE 23 GLOBAL MARKET FOR TOTAL ARTIFICIAL HEARTS, THROUGH 2020 ($
MILLIONS) 75 

Ventricular Assist Devices 75 
Ventricular Assist Device Market Players 77 
Ventricular Assist Device Market Size 78 

TABLE 24 GLOBAL MARKET FOR VENTRICULAR ASSIST DEVICES, THROUGH 2020 ($
MILLIONS) 79 

TABLE 25 LEADING VAD SUPPLIERS, 2014 AND 2015 ($ MILLIONS) 79 
FIGURE 15 GLOBAL MARKET SHARES OF VENTRICULAR ASSIST DEVICE SUPPLIERS,
2014 (%) 79 

Heart Valve Repair and Replacement 80 
Heart Valve Market Players 82 
Heart Valve Market Size 83 

TABLE 26 GLOBAL MARKET FOR HEART VALVES EXCLUDING TAVI SYSTEMS,
THROUGH 2020 ($ MILLIONS) 83 

TABLE 27 LEADING HEART VALVE SUPPLIERS, 2014 ($ MILLIONS/%) 83 
FIGURE 16 GLOBAL MARKET SHARES OF LEADING HEART VALVE SUPPLIERS, 2014
(%) 84 

Recent Developments in the Heart Valve Market 84 
  
CHAPTER 7 GLOBAL MARKETS FOR INTERVENTIONAL CARDIOVASCULAR SURGERY
DEVICES 87 

PROCEDURE OVERVIEW 87 
TABLE 28 GLOBAL MARKET FOR INTERVENTIONAL CARDIOVASCULAR SURGICAL
DEVICES, THROUGH 2020 ($ MILLIONS) 88 

PCI CATHETERS AND GUIDEWIRES 88 
PCI CATHETER AND GUIDEWIRE MARKET PLAYERS 89 
PCI CATHETER AND GUIDEWIRE MARKET SIZE 89 

TABLE 29 GLOBAL MARKET FOR PCI BALLOON CATHETERS AND GUIDEWIRES,
THROUGH 2020 ($ MILLIONS) 90 

RECENT DEVELOPMENTS IN THE PCI CATHETER AND GUIDEWIRE MARKET 90 
CORONARY ARTERY STENTS 91 

TABLE 30 LEADING MANUFACTURERS OF CORONARY ARTERY STENTS 92 
CORONARY ARTERY STENT MARKET SIZE 93 

TABLE 31 GLOBAL MARKET FOR CORONARY ARTERY STENTS, THROUGH 2020 ($
MILLIONS) 93 

CORONARY ARTERY STENT MARKET PLAYERS 94 
FIGURE 17 GLOBAL MARKET SHARE FOR CORONARY STENT SUPPLIERS BY
COMPANY, 2014 (%) 95 

FIGURE 18 GLOBAL MARKET SHARE FOR CORONARY STENT SUPPLIERS BY REGION,
2020 (%) 96 

RECENT DEVELOPMENTS IN THE CORONARY STENT MARKET 97 
BALLOON VALVULOPLASTY SURGERY 98 
TRANSCATHETER AORTIC VALVE IMPLANTATION (TAVI) 99 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
TABLE 32 GLOBAL MARKET FOR TRANSCATHETER AORTIC VALVE IMPLANTATION
SYSTEMS, THROUGH 2020 ($ MILLIONS) 100 

FIGURE 19 MAJOR RESTRAINTS FOR ADOPTION OF TRANSCATHETER AORTIC
VALVE IMPLANTATION (%) 101 

RENAL DENERVATION SURGERY 101 
TABLE 33 GLOBAL MARKET FOR RENAL DENERVATION SYSTEMS, THROUGH 2020
($ MILLIONS) 103 

USE OF ROBOTICS IN INTERVENTIONAL CARDIAC SURGERY 103 
FIGURE 20 AVERAGE QUOTED PRICE: DA VINCI ROBOT MODELS, 2014 ($ MILLIONS) 104 
TABLE 34 GLOBAL MARKET FOR ROBOTIC SURGERY SYSTEMS FOR
CARDIOVASCULAR PROCEDURES, THROUGH 2020 ($ MILLIONS) 106 

  
CHAPTER 8 GLOBAL MARKET FOR CARDIAC RHYTHM MANAGEMENT DEVICES 108 

TYPES OF CARDIAC ARRHYTHMIAS 108 
TABLE 35 MOST COMMON TYPES OF ARRHYTHMIAS 108 
TABLE 36 GLOBAL MARKET FOR CARDIAC RHYTHM MANAGEMENT DEVICES,
THROUGH 2020 ($ MILLIONS) 109 

ATRIAL FIBRILLATION 109 
TREATMENTS FOR ATRIAL FIBRILLATION 110 

LEFT ATRIAL APPENDAGE EXCLUSION DEVICES 110 
TABLE 37 GLOBAL MARKET FOR LEFT ATRIAL APPENDAGE EXCLUSION DEVICES,
THROUGH 2020 ($ MILLIONS) 111 

PACEMAKERS AND CRT-PS 112 
PACEMAKER AND CRT-P MARKET PLAYERS 112 
PACEMAKER AND CRT-P MARKET SIZE 113 

TABLE 38 GLOBAL MARKET FOR CARDIAC PACEMAKERS AND CRT-PS, THROUGH
2020 ($ MILLIONS) 114 

FIGURE 21 GLOBAL MARKET SHARE FOR LEADING CARDIAC PACEMAKERS AND
CRT-PS SUPPLIERS, 2014 (%) 114 

RECENT DEVELOPMENTS IN THE PACEMAKER MARKET 115 
DEFIBRILLATORS (ICDS) AND CRT-DS 116 

DEFIBRILLATOR (ICD) AND CRT-D MARKET SIZE 116 
TABLE 39 GLOBAL MARKET FOR DEFIBRILLATORS AND CRT-DS, THROUGH 2020 ($
MILLIONS) 116 

DEFIBRILLATOR (ICD) AND CRT-D MARKET PLAYERS 116 
FIGURE 22 GLOBAL MARKET SHARE FOR LEADING DEFIBRILLATOR AND CRT-D
SUPPLIERS, 2014 (%) 117 

RECENT TECHNOLOGICAL ADVANCES IN DEFIBRILLATORS 118 
CARDIAC LEAD REMOVAL SYSTEMS 119 

  
CHAPTER 9 GLOBAL MARKET FOR CARDIAC ABLATION SYSTEMS AND OTHER
EMERGING THERAPIES 122 

OVERVIEW OF CARDIAC ABLATION 122 
CARDIAC ABLATION MARKET PLAYERS 122 
CARDIAC ABLATION MARKET SIZE 124 

TABLE 40 GLOBAL MARKET FOR CARDIAC ABLATION SYSTEMS, THROUGH 2020 ($
MILLIONS) 124 

OTHER EMERGING THERAPIES 124 
  



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
CHAPTER 10 INDUSTRY CONSOLIDATION, U.S. REIMBURSEMENT CHANGES AND
TRENDS IN MEDICAL DEVICE INDUSTRY REGULATION 127 

INDUSTRY CONSOLIDATION 127 
TABLE 41 MAJOR ACQUISITIONS BY CARDIOVASCULAR SURGERY DEVICE
SUPPLIERS, 2008-2015 127 

U.S. REIMBURSEMENT CHANGES 128 
TRENDS IN MEDICAL DEVICE INDUSTRY REGULATION 129 

TABLE 42 RECENT FDA RECALLS OF CARDIOVASCULAR SURGERY DEVICES 129 
  
CHAPTER 11 U.S. PATENT ANALYSIS OF CARDIOVASCULAR DEVICES 132 

SUMMARY OF DEVICE PATENTS 132 
TABLE 43 U.S. CARDIAC PACEMAKER AND PACEMAKER-RELATED PATENTS,
JANUARY 2011-DECEMBER 2015 132 

IMPLANTABLE CARDIAC DEFIBRILLATORS AND RELATED DEVICES 134 
TABLE 44 U.S. CARDIAC IMPLANTABLE DEFIBRILLATOR AND
DEFIBRILLATOR-RELATED PATENTS, JANUARY 2011-DECEMBER 2015 135 

CARDIAC-RELATED STENTS AND CORONARY STENTS 136 
TABLE 45 U.S. CARDIAC-RELATED AND CORONARY ARTERY STENT PATENTS,
JANUARY 2011-MAY 2016 137 

CARDIAC CATHETERS (INCLUDING CARDIAC ABLATION CATHETERS) 139 
TABLE 46 U.S. CARDIAC CATHETER AND RELATED PATENTS, JANUARY
2011-JANUARY 2016 139 

CARDIAC VALVES AND RELATED DEVICES 142 
TABLE 47 U.S. CARDIAC VALVES AND RELATED-EQUIPMENT PATENTS, JANUARY
2011-MAY 2016 142 

  
CHAPTER 12 COMPANY PROFILES 147 

ABBOTT VASCULAR 147 
BUSINESS OVERVIEW 147 
PRODUCTS 147 

TABLE 48 ABBOTT CARDIOVASCULAR SURGERY PRODUCTS 148 
FINANCIALS 148 

ABIOMED INC. 149 
BUSINESS OVERVIEW 149 
PRODUCTS 149 

TABLE 49 ABIOMED CARDIOVASCULAR SURGERY PRODUCTS 150 
FINANCIALS 150 

ATRICURE INC. 151 
BUSINESS OVERVIEW 151 
PRODUCTS 151 

TABLE 50 ATRICURE CARDIOVASCULAR SURGERY PRODUCTS 152 
FINANCIALS 152 

BIOSENSORS INTERNATIONAL 153 
BUSINESS OVERVIEW 153 
PRODUCTS 153 

TABLE 51 BIOSENSORS INTERNATIONAL CARDIOVASCULAR SURGERY PRODUCTS 154 
FINANCIALS 154 

BIOTRONIK INC., DIV. BIOTRONIK SE & CO KG 154 
BUSINESS OVERVIEW 155 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
PRODUCTS 155 

TABLE 52 BIOTRONIK CARDIOVASCULAR SURGERY PRODUCTS 156 
BIOVENTRIX INC. 156 

BUSINESS OVERVIEW 156 
PRODUCT 157 

BOSTON SCIENTIFIC CORP. 157 
BUSINESS OVERVIEW 158 
PRODUCTS 158 

TABLE 53 BOSTON SCIENTIFIC CARDIOVASCULAR SURGERY PRODUCTS 159 
FINANCIALS 160 

C. R. BARD INC. 160 
BUSINESS OVERVIEW 161 
PRODUCTS 161 

TABLE 54 C. R. BARD ELECTROPHYSIOLOGY CARDIOVASCULAR SURGERY
PRODUCTS 161 

FINANCIALS 161 
CARDIACASSIST INC.(TANDEMLIFE) 162 

BUSINESS OVERVIEW 162 
PRODUCTS 162 

TABLE 55 CARDIACASSIST CARDIOVASCULAR SURGERY PRODUCTS 163 
CIRCULITE INC. 163 

BUSINESS OVERVIEW 163 
PRODUCTS 164 
FINANCIALS 164 

CORDIS CORP. 164 
BUSINESS OVERVIEW 164 
PRODUCTS 165 

TABLE 56 CORDIS AND BIOSENSE WEBSTER CARDIOVASCULAR SURGERY
PRODUCTS 165 

CORINDUS VASCULAR ROBOTICS 166 
BUSINESS OVERVIEW 166 
PRODUCTS 166 
FINANCIALS 166 

CRYOLIFE INC. 167 
BUSINESS OVERVIEW 167 
PRODUCTS 167 

TABLE 57 CRYOLIFE CARDIOVASCULAR SURGERY PRODUCTS 168 
FINANCIALS 168 

CVRX INC. 169 
BUSINESS OVERVIEW 169 
PRODUCTS 169 

EDWARDS LIFESCIENCES CORP. 169 
BUSINESS OVERVIEW 170 
PRODUCTS 170 

TABLE 58 EDWARDS LIFESCIENCES CARDIOVASCULAR SURGERY PRODUCTS 170 
FINANCIALS 171 

HEARTWARE INTERNATIONAL INC. 171 
BUSINESS OVERVIEW 171 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
PRODUCTS 172 

TABLE 59 HEARTWARE CARDIOVASCULAR SURGERY PRODUCTS 172 
FINANCIALS 172 

INTUITIVE SURGICAL 173 
BUSINESS OVERVIEW 173 
PRODUCTS 173 

TABLE 60 INTUITIVE SURGICAL CARDIOVASCULAR SURGERY PRODUCTS 174 
FINANCIALS 174 

JARVIK HEART INC. 174 
BUSINESS OVERVIEW 174 
PRODUCTS 175 

TABLE 61 JARVIK HEART CARDIOVASCULAR SURGERY PRODUCT 175 
MAQUET CARDIOVASCULAR LLC 175 

BUSINESS OVERVIEW 175 
PRODUCTS 176 

TABLE 62 MAQUET CARDIOVASCULAR SURGERY PRODUCTS 176 
FINANCIALS 177 

MEDTRONIC CORP. 177 
BUSINESS OVERVIEW 177 
PRODUCTS 178 

TABLE 63 MEDTRONIC CARDIOVASCULAR SURGERY PRODUCTS 179 
FINANCIALS 180 

MERIT MEDICAL SYSTEMS INC. 180 
BUSINESS OVERVIEW 180 
PRODUCTS 180 

TABLE 64 MERIT MEDICAL CARDIOVASCULAR SURGERY PRODUCTS 181 
FINANCIALS 181 

ON-X LIFE TECHNOLOGIES INC. 182 
BUSINESS OVERVIEW 182 
PRODUCTS 182 

TABLE 65 ON-X LIFE TECHNOLOGIES CARDIOVASCULAR SURGERY PRODUCTS 183 
ORBUSNEICH 183 

BUSINESS OVERVIEW 183 
PRODUCTS 183 

TABLE 66 ORBUSNEICH CARDIOVASCULAR SURGERY PRODUCTS 184 
QVANTEQ AG 184 

BUSINESS OVERVIEW 185 
PRODUCTS 185 

ST. JUDE MEDICAL INC. 185 
BUSINESS OVERVIEW 185 
PRODUCTS 186 

TABLE 67 ST. JUDE MEDICAL CARDIOVASCULAR SURGERY PRODUCTS 187 
FINANCIALS 188 

SORIN GROUP SPA 188 
BUSINESS OVERVIEW 188 
PRODUCTS 189 

TABLE 68 SORIN GROUP CARDIOVASCULAR SURGERY PRODUCTS 189 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TOPIC PAGE NO. 
FINANCIALS 190 

SPECTRANETICS CORP. 190 
BUSINESS OVERVIEW 190 
PRODUCTS 191 

TABLE 69 SPECTRANETICS CARDIOVASCULAR SURGERY PRODUCTS 192 
FINANCIALS 192 

SUNSHINE HEART INC. 192 
BUSINESS OVERVIEW 192 
PRODUCTS 193 
FINANCIALS 193 

SYNCARDIA SYSTEMS INC. 193 
BUSINESS OVERVIEW 193 
PRODUCTS 194 

TABLE 70 SYNCARDIA CARDIOVASCULAR SURGERY PRODUCTS 194 
FINANCIALS 195 

TERUMO CARDIOVASCULAR SYSTEMS 195 
BUSINESS OVERVIEW 195 
PRODUCTS 195 

TABLE 71 TERUMO CARDIOVASCULAR SURGERY PRODUCTS 196 
FINANCIALS 196 

THORATEC CORP. 197 
BUSINESS OVERVIEW 197 
PRODUCTS 197 

TABLE 72 THORATEC CARDIOVASCULAR SURGERY PRODUCTS 198 
FINANCIALS 198 

VOLCANO CORP. 198 
BUSINESS OVERVIEW 199 
PRODUCTS 199 

TABLE 73 VOLCANO CARDIOVASCULAR SURGERY PRODUCTS 200 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

LIST OF TABLES
TABLE HEADING PAGE NO. 

SUMMARY TABLE GLOBAL MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
THROUGH 2020 ($ MILLIONS) 8 

TABLE 1 INVESTMENTS IN HEALTHCARE IT, 2014 ($ MILLIONS) 12 
TABLE 2 CVIS BENEFITS 13 
TABLE 3 NOVEL TECHNOLOGIES IN CARDIOVASCULAR SURGERIES 16 
TABLE 4 LEADING CARDIOVASCULAR CONDITIONS 18 
TABLE 5 CARDIOVASCULAR DISEASE RISK FACTORS 26 
TABLE 6 KEY ADVANTAGES OF MINIMALLY INVASIVE CARDIAC SURGERY 27 
TABLE 7 FACT SHEET OF CVD FATALITIES (MILLIONS/%) 30 
TABLE 8 PRICE DIFFERENCE IN INDIA AND THE UNITED STATES FOR
CARDIAC-RELATED SURGERIES ($) 30 

TABLE 9 HIGHEST DEATH RATE FOR HEART DISEASE, STROKE AND HIGH BLOOD
PRESSURE BY COUNTRY, 2014 (PER 100,000 MEN AND WOMEN, AGES 35 TO 74) 37 

TABLE 10 ADULT MORTALITY FROM CARDIOVASCULAR DISEASE AND DIABETES BY
REGION, 2008 (ADULTS AGED 30-70, RATE PER 100,000 POPULATION) 38 

TABLE 11 AMERICAN HEART ASSOCIATION DISEASE STATISTICS PREVALENCE AND
MORTALITY, CARDIOVASCULAR DISEASE IN THE UNITED STATES, 2009 AND 2010 39 

TABLE 12 LEADING U.S. CARDIOLOGY AND HEART SURGERY INSTITUTIONS,
2014-2015 40 

TABLE 13 MALE CVD DEATHS IN EUROPE BY COUNTRY, 2005-2010 (NO/%) 44 
TABLE 14 LEADING GERMAN CARDIOLOGY AND HEART SURGERY INSTITUTIONS 47 
TABLE 15 LEADING HOSPITALS IN THE U.K. OFFERING ADULT CARDIAC SURGERY 50 
TABLE 16 LEADING JAPANESE CARDIOLOGY AND HEART SURGERY INSTITUTIONS 54 
TABLE 17 LEADING INDIAN CARDIOLOGY AND HEART SURGERY INSTITUTIONS 57 
TABLE 18 GLOBAL MARKET FOR TRADITIONAL CARDIOVASCULAR SURGICAL
DEVICES, THROUGH 2020 ($ MILLIONS) 64 

TABLE 19 GLOBAL MARKET FOR OPEN-HEART SURGERY AND CABG-RELATED
DEVICES, THROUGH 2020 ($ MILLIONS) 66 

TABLE 20 GLOBAL MARKET FOR BEATING HEART SURGERY DEVICES, THROUGH
2020 ($ MILLIONS) 68 

TABLE 21 GLOBAL MARKET FOR TRANSMYOCARDIAL REVASCULARIZATION DEVICES,
THROUGH 2020 ($ MILLIONS) 71 

TABLE 22 LEADING MANUFACTURERS OF CARDIOPROSTHETIC SURGERY DEVICES 73 
TABLE 23 GLOBAL MARKET FOR TOTAL ARTIFICIAL HEARTS, THROUGH 2020 ($
MILLIONS) 75 

TABLE 24 GLOBAL MARKET FOR VENTRICULAR ASSIST DEVICES, THROUGH 2020 ($
MILLIONS) 79 

TABLE 25 LEADING VAD SUPPLIERS, 2014 AND 2015 ($ MILLIONS) 79 
TABLE 26 GLOBAL MARKET FOR HEART VALVES EXCLUDING TAVI SYSTEMS,
THROUGH 2020 ($ MILLIONS) 83 

TABLE 27 LEADING HEART VALVE SUPPLIERS, 2014 ($ MILLIONS/%) 83 
TABLE 28 GLOBAL MARKET FOR INTERVENTIONAL CARDIOVASCULAR SURGICAL
DEVICES, THROUGH 2020 ($ MILLIONS) 88 

TABLE 29 GLOBAL MARKET FOR PCI BALLOON CATHETERS AND GUIDEWIRES,
THROUGH 2020 ($ MILLIONS) 90 

TABLE 30 LEADING MANUFACTURERS OF CORONARY ARTERY STENTS 92 
TABLE 31 GLOBAL MARKET FOR CORONARY ARTERY STENTS, THROUGH 2020 ($
MILLIONS) 93 

TABLE 32 GLOBAL MARKET FOR TRANSCATHETER AORTIC VALVE IMPLANTATION
SYSTEMS, THROUGH 2020 ($ MILLIONS) 100 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TABLE HEADING PAGE NO. 
TABLE 33 GLOBAL MARKET FOR RENAL DENERVATION SYSTEMS, THROUGH 2020 ($
MILLIONS) 103 

TABLE 34 GLOBAL MARKET FOR ROBOTIC SURGERY SYSTEMS FOR
CARDIOVASCULAR PROCEDURES, THROUGH 2020 ($ MILLIONS) 106 

TABLE 35 MOST COMMON TYPES OF ARRHYTHMIAS 108 
TABLE 36 GLOBAL MARKET FOR CARDIAC RHYTHM MANAGEMENT DEVICES,
THROUGH 2020 ($ MILLIONS) 109 

TABLE 37 GLOBAL MARKET FOR LEFT ATRIAL APPENDAGE EXCLUSION DEVICES,
THROUGH 2020 ($ MILLIONS) 111 

TABLE 38 GLOBAL MARKET FOR CARDIAC PACEMAKERS AND CRT-PS, THROUGH
2020 ($ MILLIONS) 114 

TABLE 39 GLOBAL MARKET FOR DEFIBRILLATORS AND CRT-DS, THROUGH 2020 ($
MILLIONS) 116 

TABLE 40 GLOBAL MARKET FOR CARDIAC ABLATION SYSTEMS, THROUGH 2020 ($
MILLIONS) 124 

TABLE 41 MAJOR ACQUISITIONS BY CARDIOVASCULAR SURGERY DEVICE SUPPLIERS,
2008-2015 127 

TABLE 42 RECENT FDA RECALLS OF CARDIOVASCULAR SURGERY DEVICES 129 
TABLE 43 U.S. CARDIAC PACEMAKER AND PACEMAKER-RELATED PATENTS, JANUARY
2011-DECEMBER 2015 132 

TABLE 44 U.S. CARDIAC IMPLANTABLE DEFIBRILLATOR AND
DEFIBRILLATOR-RELATED PATENTS, JANUARY 2011-DECEMBER 2015 135 

TABLE 45 U.S. CARDIAC-RELATED AND CORONARY ARTERY STENT PATENTS,
JANUARY 2011-MAY 2016 137 

TABLE 46 U.S. CARDIAC CATHETER AND RELATED PATENTS, JANUARY
2011-JANUARY 2016 139 

TABLE 47 U.S. CARDIAC VALVES AND RELATED-EQUIPMENT PATENTS, JANUARY
2011-MAY 2016 142 

TABLE 48 ABBOTT CARDIOVASCULAR SURGERY PRODUCTS 148 
TABLE 49 ABIOMED CARDIOVASCULAR SURGERY PRODUCTS 150 
TABLE 50 ATRICURE CARDIOVASCULAR SURGERY PRODUCTS 152 
TABLE 51 BIOSENSORS INTERNATIONAL CARDIOVASCULAR SURGERY PRODUCTS 154 
TABLE 52 BIOTRONIK CARDIOVASCULAR SURGERY PRODUCTS 156 
TABLE 53 BOSTON SCIENTIFIC CARDIOVASCULAR SURGERY PRODUCTS 159 
TABLE 54 C. R. BARD ELECTROPHYSIOLOGY CARDIOVASCULAR SURGERY PRODUCTS 161 
TABLE 55 CARDIACASSIST CARDIOVASCULAR SURGERY PRODUCTS 163 
TABLE 56 CORDIS AND BIOSENSE WEBSTER CARDIOVASCULAR SURGERY
PRODUCTS 165 

TABLE 57 CRYOLIFE CARDIOVASCULAR SURGERY PRODUCTS 168 
TABLE 58 EDWARDS LIFESCIENCES CARDIOVASCULAR SURGERY PRODUCTS 170 
TABLE 59 HEARTWARE CARDIOVASCULAR SURGERY PRODUCTS 172 
TABLE 60 INTUITIVE SURGICAL CARDIOVASCULAR SURGERY PRODUCTS 174 
TABLE 61 JARVIK HEART CARDIOVASCULAR SURGERY PRODUCT 175 
TABLE 62 MAQUET CARDIOVASCULAR SURGERY PRODUCTS 176 
TABLE 63 MEDTRONIC CARDIOVASCULAR SURGERY PRODUCTS 179 
TABLE 64 MERIT MEDICAL CARDIOVASCULAR SURGERY PRODUCTS 181 
TABLE 65 ON-X LIFE TECHNOLOGIES CARDIOVASCULAR SURGERY PRODUCTS 183 
TABLE 66 ORBUSNEICH CARDIOVASCULAR SURGERY PRODUCTS 184 
TABLE 67 ST. JUDE MEDICAL CARDIOVASCULAR SURGERY PRODUCTS 187 
TABLE 68 SORIN GROUP CARDIOVASCULAR SURGERY PRODUCTS 189 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

TABLE HEADING PAGE NO. 
TABLE 69 SPECTRANETICS CARDIOVASCULAR SURGERY PRODUCTS 192 
TABLE 70 SYNCARDIA CARDIOVASCULAR SURGERY PRODUCTS 194 
TABLE 71 TERUMO CARDIOVASCULAR SURGERY PRODUCTS 196 
TABLE 72 THORATEC CARDIOVASCULAR SURGERY PRODUCTS 198 
TABLE 73 VOLCANO CARDIOVASCULAR SURGERY PRODUCTS 200 



HLC076C - Cardiovascular Surgical Devices: Technologies and Global Markets

Copyright © BCC Research, Wellesley MA USA, Website: www.bccresearch.com  

LIST OF FIGURES
FIGURE TITLE PAGE NO. 

SUMMARY FIGURE GLOBAL MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014 AND 2020 (%) 8 

FIGURE 1 VENTURE CAPITAL FUNDING IN HEALTHCARE IT, 2013 AND 2014 ($
BILLIONS) 11 

FIGURE 2 ESSENTIAL ELEMENTS FOR CVIS 14 
FIGURE 3 PREVALENCE OF ANGINA PECTORIS BY AGE & SEX (%) 19 
FIGURE 4 PREVALENCE OF CAD BY AGE, 2014 (%) 23 
FIGURE 5 GLOBAL MARKET FOR THERAPEUTIC APPLICATIONS FOR HYBRID
OPERATING ROOMS 32 

FIGURE 6 U.S. MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020 ($
MILLIONS) 41 

FIGURE 7 EUROPE MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 43 

FIGURE 8 GERMANY MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014-2020 ($ MILLIONS) 46 

FIGURE 9 U.K. MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020 ($
MILLIONS) 49 

FIGURE 10 ASIA-PACIFIC MARKET FOR CARDIOVASCULAR SURGICAL DEVICES,
2014-2020 ($ MILLIONS) 51 

FIGURE 11 JAPAN MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 53 

FIGURE 12 INDIA MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020 ($
MILLIONS) 56 

FIGURE 13 CHINA MARKET FOR CARDIOVASCULAR SURGICAL DEVICES, 2014-2020
($ MILLIONS) 60 

FIGURE 14 TRANSPLANTS BY ORGAN TYPE FROM JANUARY 1988 TO MAY 2016
(%/NO.) 72 

FIGURE 15 GLOBAL MARKET SHARES OF VENTRICULAR ASSIST DEVICE SUPPLIERS,
2014 (%) 79 

FIGURE 16 GLOBAL MARKET SHARES OF LEADING HEART VALVE SUPPLIERS, 2014
(%) 84 

FIGURE 17 GLOBAL MARKET SHARE FOR CORONARY STENT SUPPLIERS BY COMPANY,
2014 (%) 95 

FIGURE 18 GLOBAL MARKET SHARE FOR CORONARY STENT SUPPLIERS BY REGION,
2020 (%) 96 

FIGURE 19 MAJOR RESTRAINTS FOR ADOPTION OF TRANSCATHETER AORTIC VALVE
IMPLANTATION (%) 101 

FIGURE 20 AVERAGE QUOTED PRICE: DA VINCI ROBOT MODELS, 2014 ($ MILLIONS) 104 
FIGURE 21 GLOBAL MARKET SHARE FOR LEADING CARDIAC PACEMAKERS AND
CRT-PS SUPPLIERS, 2014 (%) 114 

FIGURE 22 GLOBAL MARKET SHARE FOR LEADING DEFIBRILLATOR AND CRT-D
SUPPLIERS, 2014 (%) 117 


