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College of Medicine for Chinese 
Established in 1887 

Alice Memorial Hospital – first training hospital in Hong Kong 



Our first 2 Medical graduates - 1892 

Dr. Sun Yat-Sen & 

Dr. Kong Ying-Wah 

Sun Yat-sen (孫逸仙) (1866-1925) was a Chinese 

revolutionary and political leader who is often referred 

to as the "father of modern China". Sun played an 

instrumental and leadership role in the eventual 

overthrow of the Qing Dynasty in 1911. He was the 

first provisional President when the Republic of China 

was founded in 1912. He later co-founded the 

Kuomintang (KMT) where he served as its first leader. 

Sun was a uniting figure in post-imperial China, and 

remains unique among 20th-century Chinese 

politicians  ……………..  



University of HK – faculty of Medicine 



Chronology  
• 1881 : Dr W Young starts to treat poor Chinese 

• 1887 : Dr. Ho Kai built the Alice Memorial Hospital 

• 1892 : Dr. Sun Yet-Sen graduated 

• 1907 : “ Hong Kong College of Medicine” 

• 1920 : First Chinese Professor appointed – Wang Chung-Yuk in pathology 

• 1922 : Rockefeller foundation funded the chairs in Medicine, Surgery & ObsGyn 

• 1937 : Queen Mary Hospital – HKU Medicine Teaching hospital 

• 1941 – 1948 : University stopped during WW II 

• 1970 : Medical student intake 150  

• 1997 : Curriculum reform – Problem-based Learning 

• 2005 : Name after philanthropist – Dr. Li Kar Shing 

• 2018 : Medical student intake 240 

 

 



Cardiothoracic Surgery in 

Grantham Hospital 

• 1957 : Grantham Hospital for chest disease 

• 1968 : Open heart surgery  

• 1979 : Cardiac Catheter Lab. 

• 1982 : Cardiothoracic Surgical Center 

• 1992 : First heart transplant 

• 1995 : First lung & heart-lung transplant 

• 2001 : First Artificial Heart Implantation 

• 2006 : Minimal Invasive Heart Surgery 

• 2008 : Move from Grantham to Queen Mary Hospital 

• 2011 : Implantable Ventricular Assist Device 

• 2015 : Robotic Heart Surgery  

 



The Queen Mary Hospital  
Cardiothoracic Surgery Department 

• 900+ cases heart / aorta surgery per year 

• 400+ cases lung surgery per year 

• The Only Paediatric Heart center 

• The Only Heart and Lung Transplant center 

 



Cardiothoracic Training 

• MB BS 

• MRCS part II 

• High Surgical Trainee in CTS 

– 5 years training scheme 

– At 4th year : eligible for exit exam – Conjoint with 
College of Surgeon of Edinburgh / Singapore 

– Rotation among 3 cardiothoracic centers in HK each for 
6 months 

– 150 cases – as principle surgeon [supervised] 

– Spend 6 – 12 months overseas training  

 



Today’s Talk  

• History of Heart Surgery 

• Coronary Artery Disease 

• Heart Transplant and Artifical Heart Pump 

• Minimal Invasive Heart Surgery 

• Atrial Fibrillation and its therapy 



History of cardiopulmonary bypass 

• 1952 - Lillihei closed a 

septal defect with 

hypothermia alone (10 

minutes) 

• 1953 - Gibbon used his 

new invention to close the 

world first ASD with CP 

bypass – time was no 

longer a major factor ! 

 



Cardiopulmonary Bypass Circuit 

• Arterial pump 

– roller pump, centrifugal pump 

• Venous drainage + reservoir 

– siphonage [passive] vs. vaccum suction [active] 

• Oxygenator 

– large contact surface area  

– causing blood cells damage, trigger inflammation 

• Heat exchange 

– gradient 10 - 14o C [avoid bubble formation] 

– maximum < 38o C 



Roller Pump 

• Squeezing blood 

forward in a tube 

• Blood trauma 

• Resistance 

dependent 



Centrifugal pump 

1. Preservation of platelet 

numbers, decreased 

complement activation 

and reduced 

microbubble 

transmission 

2. Dependent on inflow 

and outflow 

3. High pressure gradient  



Cardiopulmonary Bypass Circuit 

• Arterial pump 

– roller pump, centrifugal pump 

• Venous drainage + reservoir 

– siphonage [passive] vs. vaccum suction [active] 

• Oxygenator 

– large contact surface area  

– causing blood cells damage, trigger inflammation 

• Heat exchange 

– gradient 10 - 14o C [avoid bubble formation] 

– maximum < 38o C 



Venous drainage 

• Siphonage – by gravity 

• Vaccum assist drainage  

– Faster drainage with 

smaller tube 

– Suction via pump 

– Avoid too high suction 

pressure 

 



Cardiopulmonary Bypass Circuit 

• Arterial pump 

– roller pump, centrifugal pump 

• Venous drainage + reservoir 

– siphonage [passive] vs. vaccum suction [active] 

• Oxygenator 

– large contact surface area  

– causing blood cells damage, trigger inflammation 

• Heat exchange 

– gradient 10 - 14o C [avoid bubble formation] 

– maximum < 38o C 



  Oxygenator  

Human Lungs 

25m2 

Bypass Oxygenator 

4m2  



  Oxygenator  

• Largest surface area contact with blood  

• Trauma and inflammatory reaction to blood  

• membrane oxygenators 

• microporous 

• hollow fibers 

• siliatic  

 



Cardiopulmonary Bypass Circuit 

• Arterial pump 

– roller pump, centrifugal pump 

• Venous drainage + reservoir 

– siphonage [passive] vs. vaccum suction [active] 

• Oxygenator 

– large contact surface area  

– causing blood cells damage, trigger inflammation 

• Heat exchange 

– gradient 10 - 14o C [avoid bubble formation] 

– maximum < 38o C 



  Heat Exchange 

• Temperature control of the blood is 

important 

• Environmental temperature around 18 – 

22 degree C 

• Active cooling of the blood, lower core 

temperature  

• Organs protection against ischaemia 

• Deep hypothermia circulatory arrest – 

body temp < 200C 

• the brain can withstand 30 mins no 

blood flow  



Cardiopulmonary Bypass 

• Non-pulsatile arterial blood flow 

• Blood components trauma 

• Heamodilution 

• Foreign surface exposure 

• Inflammatory response trigger 

• General stress response eg: hypothermia 



Cardiopulmonary bypass 
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• Coronary Artery Disease 

• Heart Transplant and Artifical Heart Pump 

• Minimal Invasive Heart Surgery 

• Atrial Fibrillation and its therapy 



Risk Factors for Coronary Artery disease  

• Hypertension 

• Smoking 

• Hypercholesterolaemia &  Lipids 

• Diabetes Mellitus 

• Obesity 

• Age 

• Heredity 

• Male gender 

•  Homocysteine 

 



Pathogenesis of atherosclerosis 

• Proliferation of smooth muscle cells 

•  connective tissue matrix 

– collagen, elastic fibers, proteoglycans 

• Lipid accumulation 

– intracellular and extracellular 

– provoke inflammation response 

• Plague formation 

• Advanced plague lesion 

–   calcification, haemorrhage 

–   fissures & cracks in intima 

–   progressive stenosis &        occlusion 

 



Acute coronary heart attack ! 

• Acute myocardial infarction 
– acute coronary thrombosis due to 

spasm or plague rupture 

–   incidence 6 am to 12 noon, 

Monday, Winter 

 

• Ischeamia - angina  

– chronic occlusion with 

collaterals 





Treatment for acute coronary events 

• Coronary thrombolysis and anti-platelets 

• Intra-aortic balloon pump [IABP] 

• Angioplasty & stenting 

• Coronary artery bypass graft surgery 



Treatment for acute coronary events 

• Coronary thrombolysis and anti-platelets 

• Intra-aortic balloon pump [IABP] 

• Angioplasty & stenting 

• Coronary artery bypass graft surgery 



Coronary Angiogram 

• Still the gold standard for diagnosis of 
coronary artery disease  

• Alternative such as CT coronary angiogram or 
MRI are catching up  



Left main 

  LAD 

 Right 

  PDA 

Anatomy of Coronary Artery 



CT coronary angiogram  



CT Coronary Angiogram  
Table 1   - -  Systematic  reviews: studies of patien t-based analysis using 

64-slice c oronary CTA 

Study Sensitivity 

(%)  

Specificity 

(%)  

PPV 

(%)  

NPV 

(%)  

Year  N 

Stein et al.[1] 98 88 93 96 2008 2045 

Mowatt et al.[2] 99 89 93[b] 100[b] 2008 1286 

Abdulla et al.[3] 98 91 94 97 2007 875 

Gopalalkrishnan 

et al.[4] 
,
 [a] 

96 91 93 96 2008 596 

Sun et al.[5] 97 88 94 95 2008 1027 

Abbreviations: NPV, negative predictive value; PPV, positive predictive value. 

 

a     This analysis included one study with 40-slice MDCT. 

b     PPV and NPV were reported as median values. 

 



Coronary Stent  

• 1977 Balloon Angioplasty 

• 1993 Coronary metal stent 
 Self expanding metal stent 

• 2001 Coated stent 
 Stent with heparin coating is an example 

• 2003 Drug-eluting stent 
 Cypher stent is an example. Sirolimus-eluting 

stent can limit in-stent restenosis due to 
endothelium overgrowth 





Coronary artery balloon dilatation and stenting  



History of CABG 
 Coronary Artery Bypass Graft Surgery 

• 1954 - Murray connect an axillary 

artery to the LAD in animal study 

 

• 1963 Garret applied leg vein to 

bypass heart coronary vessels 

(pioneer of today’s CABG) 

 

• Not until 1973 when Garret 

reported his findings with world 

wide acceptance. 



Triple Bypass Grafts Surgery 



Indications for CABG - Summary 

• Triple vessels disease 

• Symptomatic patients not suitable for Balloon / Stenting 

• Diabetes mellitus with multi-vessels disease 

• Compelling anatomy of coronary lesions 

– left main coronary artery stenosis 

– proximal LAD long lesions 

– Symptomatic or not 

• Post-MI complications 

– post infarction VSD, LV aneurysm 

– ischeamic mitral regurgitation 

 



   Coronary Artery Bypass Graft 



Arterial grafts 

• Left internal mammary artery 

– good patency rate 10 years 90 % 

– better survival rate and less complication 

• Right internal mammary artery 

– more difficult for grafting 

– bilateral IMA  complication and  time 

• Radial artery 

– Can use both hands 

– 10 years patency rate around 70-80% 



Internal mammary artery graft 

QuickTime?and a
H.264 decompressor

are needed to see this picture.



 Radial artery graft   



Vein grafts 

• Greater saphenous vein 

– good length, easy to harvest, mild side effect 

– patency rate 10 years 50 % 



Wound complications 



Endoscopic leg vein harvest system: 

• Developed by Terumo Cardiovascular  

• FDA approved Class II medical device 

• Videoscopic minimal invasive technique 

• Small incision 1-2 inches, 3 - 4 cuts and veins dissected 

underneath the skin tunnel 

  



Endoscopic minimal invasive long 

saphenous vein harvest  EVH 
QuickTime?and a

Sorenson Video 3 decompressor
are needed to see this picture.

Video is unavailable here. Video is unavailable here. 



EVH post-op 2 week 

EVH post-op 1 months 



Endoscopic Radial [hand] Artery Harvest  

Contraindications 

• Peripheral vascular disease 

• Dorminant hand 

• Artery injury eg: catheter 

• End stage renal failure 

• Arteritis eg: SLE 



Post-CABG complications 

Atrial arrhythmias    30% 

Ventricular arrhythmias   5% 

Leg wound infection    5% 

Myocardial infarction    5% 

Respiratory failure/infection   5% 

Bleeding       3% 

Sternal wound infection   3% 

Stroke       3% 

Renal failure     2% 



Outcome events for CABG 

• Survival 

– 1 year   95% 

–  5 year   88% 

– 10 year   75% 

– 15 year   60% 

• Angina relief 

–  1 year    95% 

– 10 year   50% 

Queen Mary Hospital 

 

CABG in hospital mortality : 

 

  2 to 2.5%     2010 - 2015 



Off Pump CABG or 

[Beating Heart CABG] 

• 1970’s South American countries 

– Public could not afford CP bypass technology 

  

• 1990’s Became popular in US & Europe 

– Avoid complications associated with CP bypass 
and perfusion 

– Shorter hospital stay and early recovery 

– Lower cost 

– May reduce general risk and mortality 

 



 Off Pump CABG 



Off-pump CABG 

• CABG with beating heart 

• Learning curve and training 

• Stabilizer  

• Eradicate side effects from cardiopulmonary 

bypass 

• ? Optimal anastomoses 

• Multiple vessels disease more difficult 



Off pump vs On pump CABG 

• Lower mortality        ? 

• Lower MI or stroke rate       

• Lower hospital cost           

• Lower general complications   .           

• Long-term graft patency rate     ? 

• Results re-producible      ?  

 Off-Pump CABG offers some survival benefit to some 

patient subgroups : redo CABG, diabetes, old age and 

Stroke patients 



   Robotic arm assist CABG 
• 3-Dimension visual field 

• advanced computer 

assist robotic arms, key 

hole surgery 



Da Vinci system II  model Xi 



Last Resort Therapy 

• Heart transplantation 

• Mechanical assist device 

• Total artificial heart 

• Stem cells / myoblast transplant 



• History of Heart Surgery 

• Coronary Artery Disease 

• Heart Transplant and Artificial Heart Pump 

• Minimal Invasive Heart Surgery 

• Atrial Fibrillation and its therapy 



That was how it 

started ………..in 1967 



Heart transplantation 

    Historical background 

• 1905 Carrel - heart transplantation in dog 

• 1944 Medawar - concepts of organ rejection 

• 1964 Shumway - technique of heart transplant 

• 1967 Barnard - world first human heart transplant 

• 1980 Stanford University - Cyclosporin A 

• 1996 USA - 3500 heart transplant / year 



Number of Heart Transplants reported 

World Wide 

NOTE: This figure includes only the heart transplants that are 

reported to the ISHLT Transplant Registry.  As such, the 

presented data may not mirror the changes in the number of 

heart transplants performed worldwide    

2016 
JHLT. 2016 Oct; 35(10): 1149-1205 



Average Central Heart Transplant Volumn 
Heart Transplants: January 2009 – June 2015) 

  

2016 
JHLT. 2016 Oct; 35(10): 1149-1205 



Number of Heart Transplants in HK 

Total numbers of Heart Transplants: 191 (include. 2 Heart-Liver Tx) 



Number of patients on heart transplant 

waiting list in Hong Kong 



History of Heart Transplant in  

Hong Kong 

Population : 7.5 Million 

• 1st Heart Transplant  1992 - Grantham Hospital 

• Brain stem death Law 

• Artificial Heart [LVAD]program for BTT 

• Annual Heart Tx : 10 - 15  

 Number of Heart Transplant Center : 1 

• Queen Mary Hospital  



Prof. CK Mok                     Dr. SW Chiu 



Cardiac donor criteria 

• Age – newborn to 60+ (>50 may require a coronary  
angiogram) 

• Negative history of cardiac disease 

• Negative history of severe thoracic trauma 

• No prolonged CPR, hypotension, or hypoxaemia* 

• Normal ECG and echocardiogram* 

• Inotropic support under 10mcg/kg/min on dopamine or 
dobutamine following restoration of volume*  

• Negative for HIV and preferably negative for hepatitis B & 
C* 



Matching of donors and recipients 

• Compatible ABO blood group  

• Body weight of donor ± 20% body weight of recipient 

• Other considerations include 

– Priority given to Status 1 patients, patients waiting for 
heart-lung transplantation 

– Time on waiting list 

– (Sensitized, positive PRA patients) negative 
lymphocytotoxic screening 

• HLA matching not necessary 



Donor heart preservation 

• Cardio-protection – Custodial solution  

• Removal 

• Storage in 4o C Hartmann solution 

• Can survive for over 4 hours in the Ice Box 



Donor Heart Removal 





Bi-atrial (Standford’s) Technique 



Bicaval Technique 



     

HEART TRANSPLANTATION  
Survival World Wide 

2016 
JHLT. 2016 Oct; 35(10): 1149-1205 

Median survival = 10.7 years; 

Median survival conditional on surviving to 1 year = 13.3 years 

N = 118,788 

(Transplants: January 1982 – June 2015) 



Heart Transplant Survival in HK 

1 year survival  85.5% 

5 year survival  78.5% 

10 year survival  65.8% 

20 year survival  44.6% 

Median survival  212.5 months 

Mean survival  171.1 months 



Potential Heart Transplant Candidates Referred to 

the Grantham Hospital for Assessment  1992-2017 

398 

completed  

HTx work-up 

313 suitable 

for HTx 
85 delisted 

191 heart 

transplanted 

77 died 

while waiting 

45 

waiting list 

On average, 25 % of eligible 

Heart Transplant patients 

died while waiting for suitable 

donor ! 



Heart Transplant in Asia  

2012 2013 2014 2015 2016 

Korea 107 127 118 145 156 

Taiwan 76 77 80 76 77 

Japan 28 37 37 44 51 

Thailand 12 12 23 24 16 

Hong Kong 16 11 9 14 12 

Singapore 2 4 0 6 6 

Malaysia 0 1 0 1 0 

Philippines 0 0 0 0 0 

China  ? ? ? 400+ 400+ 

India ? ? ? 200+ 200+ 

Sporadic data showing Iran, Lebanon, Oman, Vietnam also 

have heart transplant program but not consistent data  



IRODaT 

INTERNATIONAL REGISTRY IN ORGAN 

DONATION AND TRANSPLANTATION 

Worldwide Actual Deceased Organ Donors 2013 

http://www.irodat.org/


Survey about Organ Donation Hong Kong 2015 

Reason for not donating 

Don’t want violating the body 33% 

Afraid and anxious 30% 

My organs are not good enough 25% 

My general health is poor, so my organs are also bad  23% 

May generate bad luck if I sign up 15% 

May hurt my family feeling 12% 

I may not receive the best treatment when critical 8% 

Religious  4% 



  Today’s Status of Heart Transplant   

• Survival is excellent 

• Incidence of Acute Rejection is low 

• Long term complications are still worrying 

• No growth is past 10 years  

• Growing demand for Mechanical 

Circulatory and VAD support 



The man with the vision …. 



Evolution of Mechanical Circulatory 

Support Devices 

 

• Paracorporeal 

• Pneumatic 

• Pulsatile 

• Uni- or  

• biventricular 

• Implantable 

• Electric 

• Pulsatile 

• Large 

• Multiple moving 

•  parts  

• Implantable 

• Electric 

• Continuous flow 

• Axial design 

• Smaller 

• Single moving 

part  

• Implantable 

• Electric 

• Continuous flow 

• Centrifugal 

design 

• Smaller 

• Bearingless 

• Implantable 

• Electric 

• Continuous 

flow 

• Axial design 

• Smaller 

• Partial 

support 



The ‘Ideal’ Blood Pump 

• Minimal priming volume and simple set up  

• Gentle, atraumatic blood handling capabilities, 

comprised of biocompatible materials 

• Minimal heat generation 

• Minimal anticoagulant requirements 

• Easy to visualize during support and transport 

• Avoid oxygenator 

• Able to fully support cardiac output (days/weeks) 

• Cost effective 



 

 

Bearingless Pump & Motor 

 

 
 

Rotor 

Impeller 

Outlet  

Pump Housing 

Stator

Inlet

• Max. pump speed: 5500 

RPM 

• Max. flow:  9.9 LPM 

• Medical grade 

polycarbonate 

• Rotor has magnetic core 
 

•   Active control of position and speed 

•   No bearing and seals 

•   Disposable pump head 

•   31 cc priming volume 

•   3/8 inch barbed inlet and outlet 

ports 



Magnetic Levitation 



Benefits of Magnetic Levitation Technology 

Completely bearingless 

 

Rotor not in contact with any other  

mechanical part 

 

Large blood pathway  

Low Shear forces  

Minimal blood stagnation 

Minimises friction and heat generation 

 

Minimising hemolysis 

Minimising thrombus 

 

No particle generation 

Minimising thrombus 

 

Longer possible support duration, Low requirement for anticoagulation 

Improved clinical outcomes  

 



Extracorporeal Blood Pump  

• Classical use of short term VADs 

• Short-term VAD as bridge to device 

• Short-term RVAD with chronic LVAD 
support 



 

Advantages of Short-Term VAD 
 

Less expensive (10 % of Implantable VAD) 

Versatile – additional Oxygenator 

Better planning or transferral – bridge to decision 

Can be used in both Left & Right heart 

 



CentriMag Biventricular Support 
 





Bridged To 

Recovery 



• 35 year old girl 

• Familial Hypertrophic obstructive 

cardiomyopathy 

• CCU   4 weeks with IABP 

• Both left / right heart failure 

• Left / Right VAD CentriMag   April 2014 

• Heart Transplantation  July 2014 

• ICU stay 75 days 



Bridged  

to 

Transplant 



Update of CentriMag Program  

Queen Mary Hospital, July 2010-August 2017 

Died on 

support 

N=19 

Bridged to 

transplant 

N=14 

Bridged to 

HeartMate II 

N=1 

Myocardial 

recovery and 

weaned from 

support N=5 

N=39 

Died after 

transplant 

N=2 

Bridged to 

HeartWare 

 N=1 



Implantable Artificial Heart 

HeartMate II  

[Thoratec] 



The HeartWare®  Ventricular Assist System 

• Designed for full mechanical circulatory 

support 

• Miniaturized implantable HVAD®  pump  

– 50cc displacement volume 

– 50mm outside diameter 

– About the size of a “D” battery 

• 10 liters of flow/min 

• Hybrid magnetic and hydrodynamic 

impeller suspension.  

– Frictionless blood contacting surface 

• Thin (4.2 mm), flexible driveline with 

fatigue resistant cables 

CAUTION: Investigational device. Limited by United States law to investigational use. 

 



Pericardial benefits 

• No abdominal surgery 

• No pump pocket 

• Less surgical time 

• Smaller BSA patients 

• Fewer antibodies due to no blood 

transfusions 

Implantation Technique 

CAUTION: Investigational device. Limited by United States law to investigational use. 

 



Secondary flow path Washes 
underside and center post regions 

Tertiary flow path 

Provides fluid “cushion”; 

washes thrust bearings 

Primary flow path 

Washes flow channels and 
immediately enters outflow graft 

Centrifugal pump; Long Term Use 

CAUTION: Investigational device. Limited by United States law to investigational use. 

 



Simple, Elegant Fluid Dynamics 

Secondary flow path 
Washes underside and 
center post regions Tertiary flow path 

Provides fluid 

“cushion”; washes 

thrust bearings 

Primary flow path 

Washes flow channels 
and immediately 
enters outflow graft 

CAUTION:  Investigational device. Limited by United States law to investigational use.     



HeartWare Equipment 

Accurate flow wave 

forms for analysis 

Controller 

display with 

instructions for 

patients 

2 small, long 

lasting 

batteries 

CAUTION: Investigational device. Limited by United States law to investigational use. 

 



Limitation of VADs 

• Availability and Cost 

• Constant changing of Models / Size / Shape 

• Blood component damage 

• Out-Patient and Long Term management  

• Hypertension / Stroke – Axial pump 

• Bleeding & Thromboembolism 

• Durability & mechanical failure 

• Infection 

 David Pierce was implanted HeartMate II 

LVAD in May, 2004 - 2013  



Implantable Artificial Heart Program in 

Queen Mary Hospital : 2010 - 2017 

August 2010-August 2017 

52 End stage heart failure 

patients received LVAD 

28  Discharged home with device 

11 Bridged to transplant ( 1 died 

after transplant) 

13 Died on device support 

Indication for LVAD implantation 

46 Bridge to Transplant (BTT) 

6 Destination Therapy (DT) 



Actuarial survival of LVAD: a QMH experience  

1 year survival  80.0% 

2 year survival  75.3% 

5 year survival  67.3% 



2017 

 

Queen Mary Hospital 

 

 

Top 5 centers in Asia for  

Heart Transplant and Artificial 

Heart Surgery 
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Conventional Open Heart Surgery  



Conventional Open Heart Surgery  

• Superficial wound usually 
takes 7 days to heal 

• Sternum needs around 10 
weeks to heal up 

• Weight lifting exercise or 
activities not allowed  



Wound Infection 



Scar Problems 



Incisions - 
1 : Right lateral mini-thoractomy 

2 : Right mini para-sternal  

3 : Upper hemi-sternotomy 

1 
2  



Lateral Mini-Thoracotomy 

Small thoracotomy  
微細肋骨之間切開術 
 

 



Right Paramedian Mini Thoracotomy  



Right Paramedian Mini Thoracotomy  



Right Paramedian Mini Thoracotomy 



Upper Hemi - Sternotomy 

Upper half sternotomy 
上半胸骨切開術 

 



Since 2007 , Queen Mary Hospital 

• Safe 

– Mortality < 1% 

• No difference in morbidity vs conventional 

– Similar blood loss, similar infection rates 

• Advantages 

– Less pain, better cosmetic, quicker recovery 

Our experience with minimal invasive 

heart operations [ 400 + cases] : 









Minimal Invasive Heart Surgery 

• Heart Valve Surgery – repair and replacement 

• Heart Septal defect repair  

• Ablation Surgery for Atrial Fibrillation  

• Ascending Aorta Surgery 

 



• Correction is indicated for patients with symptomatic 

severe aortic stenosis 

 

 

 

 

• Estimated operative/procedural mortality risk ≥15% 

–Typically evaluated using the logistic EuroSCORE 

–A multi-disciplinary agreement is required  

Aortic Stenosis 



Mortality With Standard Therapy Is Worse 
Than With Certain Metastatic Cancers  

5-Year Survival: Metastatic Cancer* 

S
u

rv
iv

a
l,
 %

 

 

*  National Institutes of Health. National Cancer Institute. Surveillance Epidemiology and End Results. Cancer Stat Fact Sheets. 

http://seer.cancer.gov/statfacts/. Accessed November 16, 2010. 

† Using constant hazard ratio. Data on file, Edwards Lifesciences LLC.  

† 



Transfemoral Approach Transapical Approach 

Animations 

 TAVI : Transcatheter Aortic Valve Implantation 



Balloon Expandable Delivery 



Transfemoral Delivery 



Transapical Delivery 



Valve Preparation 



Edwards SAPIEN XT Transcatheter Heart Valve  

Edwards SAPIEN XT THV 

NovaFlex Transfemoral Delivery System 

Ascendra2 Transapical Delivery System 
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Normal Heart 

Beat – 

  

Sinus Rhythm   



Electric Activity 

in  

Atrial Fibrillation  



• Most common sustained arrhythmia 
 

• Occurs in 0.4 - 2.0 % of general 

population Incidence as high as 10% in 

patients older than 80 years of age 

 

Atrial Fibrillation 
Prevalence 



• 5 fold increased in the risk of stroke  
 

• 35% of AF patients will have a stroke 
during their life time 
 

• 31% of AF patients have no structural 
heart disease 

Atrial Fibrillation 
Complications 

•Gillinov AM. et al. Ann Thorac Surg 2002;74:2210 – 17 
•Blackshear JL. et al. Ann Thorac Surg 1996;61:755 – 759  
•Cox JL. et al. J Thorac Cardiovasc Surg 1999;118:833 – 40 
•Neuroepidemiology 2003;22:118 - 123 



Atrial Fibrillation 
Treatment Options – Medical Approaches 

 
Problems with medical approach 

􀂃 High complication rate from anticoagulants 

 • Risk is additive over lifetime 

 • 49% of AF patients cannot take blood thinner  

 most commonly prescribed to prevent stroke 

􀂃 Anti-arrhythmic drugs are not benign 

 • Own set of complications that may be worse than 

AFib 



Atrial Fibrillation 
Treatment Options – Catheter Based 

 



Atrial Fibrillation 
Catheter Based Ablation – The Challenges 

 •􀂃 Technically difficult to create continuous lesion 

•􀂃 Transmurality not confirmed 

•􀂃 Poor long term outcomes 

•􀂃 Left Atrial Appendage not addressed 

•􀂃 Uncontrolled energy complications 

•􀂃 Esophageal fistula, embolic events 

•􀂃 Prolonged fluoro-radiation exposure 



Atrial Fibrillation 
Catheter Based Ablation – Long Term Results 

 

Oral H., Pulmonary Vein Isolation for Paroxysmal… Circulation 2002;105(9):1077-81. 



The Cox-Maze IV Procedure 
Lesion set for Cox-Maze IV 

or BiPolar Pen 



Cox - Regression Freedom from Late AF Recurrence 

Stratified by Cox-Maze Procedure
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• Cooling / Cryo Ablation 
 

• Microwave Ablation 
 

• HIFU 
 

• Laser (removed from market) 
 

• Wet Radiofrequency Ablation, unipolar 
 

• Dry Bipolar Radiofrequency Ablation 

Energy Sources :  



Radiofrequency Ablation 

 

Electrical heat energy 
up to around 55 degree 
C will cause a 
permanent tissue 
damage and scar to 
stop electrical 
conduction 

 





Radiofrequency Ablation 



Atrial Fibrillation 
Maze Operation - Radiofrequency ablation 

Video is unavailable here. 



 

Electrical 

Activity after 

Radiofrequency 

Ablation 

Surgery  



Minimal Invasive Approach  
Treatment Indications 

Ablations may be performed on patients with A-Fib Who: 

– Are refractory to anti-arrhythmic drugs 

– Systemic embolus or Do not tolerate anticoagulants 

– No significant cardiac lesions 

– No significant COAD 

– LA < 6 cm  

– BMI < 35 

– Failed catheter ablation 



Thoracoscopic Approach  
Surgical Technique 

Video is unavailable here. 



90% Sinus Rhythm     

after 3 months 



QMH Cardiothoracic Team 



Thank You 


