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College of Medicine for Chinese 
Established in 1887 

Alice Memorial Hospital ï first training hospital in Hong Kong 



Our first 2 Medical graduates - 1892 

Dr. Sun Yat-Sen & 

Dr. Kong Ying-Wah 

Sun Yat-sen ( ) (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  ééééé..  



University of HK ï faculty of Medicine 



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

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

Å 1892 : Dr. Sun Yet-Sen graduated 

Å 1907 : ñ Hong Kong College of Medicineò 

Å 1920 : First Chinese Professor appointed ï Wang Chung-Yuk in pathology 

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

Å 1937 : Queen Mary Hospital ï HKU Medicine Teaching hospital 

Å 1941 ï 1948 : University stopped during WW II 

Å 1970 : Medical student intake 150  

Å 1997 : Curriculum reform ï Problem-based Learning 

Å 2005 : Name after philanthropist ï Dr. Li Kar Shing 

Å 2018 : Medical student intake 240 

 

 



Cardiothoracic Surgery in 

Grantham Hospital 

Å1957 : Grantham Hospital for chest disease 

Å1968 : Open heart surgery  

Å1979 : Cardiac Catheter Lab. 

Å1982 : Cardiothoracic Surgical Center 

Å1992 : First heart transplant 

Å1995 : First lung & heart-lung transplant 

Å2001 : First Artificial Heart Implantation 

Å2006 : Minimal Invasive Heart Surgery 

Å2008 : Move from Grantham to Queen Mary Hospital 

Å2011 : Implantable Ventricular Assist Device 

Å2015 : Robotic Heart Surgery  

 



The Queen Mary Hospital  
Cardiothoracic Surgery Department 

Å900+ cases heart / aorta surgery per year 

Å400+ cases lung surgery per year 

ÅThe Only Paediatric Heart center 

ÅThe Only Heart and Lung Transplant center 

 



Cardiothoracic Training 

ÅMB BS 

ÅMRCS part II 

ÅHigh Surgical Trainee in CTS 

ï5 years training scheme 

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

ïRotation among 3 cardiothoracic centers in HK each for 
6 months 

ï150 cases ï as principle surgeon [supervised] 

ïSpend 6 ï 12 months overseas training  

 



Todayôs Talk  

ÅHistory of Heart Surgery 

ÅCoronary Artery Disease 

ÅHeart Transplant and Artifical Heart Pump 

ÅMinimal Invasive Heart Surgery 

ÅAtrial Fibrillation and its therapy 



History of cardiopulmonary bypass 

Å1952 - Lillihei  closed a 

septal defect with 

hypothermia alone (10 

minutes) 

Å1953 - Gibbon used his 

new invention to close the 

world first ASD with CP 

bypass ï time was no 

longer a major factor ! 

 



Cardiopulmonary Bypass Circuit 

ÅArterial pump 

ïroller pump, centrifugal pump 

ÅVenous drainage + reservoir 

ïsiphonage [passive] vs. vaccum suction [active] 

ÅOxygenator 

ïlarge contact surface area  

ïcausing blood cells damage, trigger inflammation 

ÅHeat exchange 

ïgradient 10 - 14o C [avoid bubble formation] 

ïmaximum < 38o C 



Roller Pump 

ÅSqueezing blood 

forward in a tube 

ÅBlood trauma 

ÅResistance 

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  
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Venous drainage 

ÅSiphonage ï by gravity 

ÅVaccum assist drainage  

ïFaster drainage with 

smaller tube 

ïSuction via pump 

ïAvoid too high suction 

pressure 
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  Oxygenator  

Human Lungs 

25m2 

Bypass Oxygenator 

4m2  



  Oxygenator  

Å Largest surface area contact with blood  

Å Trauma and inflammatory reaction to blood  

Å membrane oxygenators 

Å microporous 

Å hollow fibers 

Å siliatic  
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  Heat Exchange 

Å Temperature control of the blood is 

important 

Å Environmental temperature around 18 ï 

22 degree C 

Å Active cooling of the blood, lower core 

temperature  

Å Organs protection against ischaemia 

Å Deep hypothermia circulatory arrest ï 

body temp < 200C 

Å the brain can withstand 30 mins no 

blood flow  



Cardiopulmonary Bypass 

ÅNon-pulsatile arterial blood flow 

ÅBlood components trauma 

ÅHeamodilution 

ÅForeign surface exposure 

ÅInflammatory response trigger 

ÅGeneral stress response eg: hypothermia 



Cardiopulmonary bypass 

 





ÅHistory of Heart Surgery 

ÅCoronary Artery Disease 

ÅHeart Transplant and Artifical Heart Pump 

ÅMinimal Invasive Heart Surgery 

ÅAtrial Fibrillation and its therapy 



Risk Factors for Coronary Artery disease  

ÅHypertension 

ÅSmoking 

ÅHypercholesterolaemia & ¬ Lipids 

ÅDiabetes Mellitus 

ÅObesity 

ÅAge 

ÅHeredity 

ÅMale gender 

Å¬ Homocysteine 

 



Pathogenesis of atherosclerosis 

ÅProliferation of smooth muscle cells 

Å¬ connective tissue matrix 

ïcollagen, elastic fibers, proteoglycans 

ÅLipid accumulation 

ïintracellular and extracellular 

ïprovoke inflammation response 

ÅPlague formation 

ÅAdvanced plague lesion 

ï  calcification, haemorrhage 

ï  fissures & cracks in intima 

ï  progressive stenosis &        occlusion 

 



Acute coronary heart attack ! 

ÅAcute myocardial infarction 
ïacute coronary thrombosis due to 

spasm or plague rupture 

ï¬ ¬ incidence 6 am to 12 noon, 

Monday, Winter 

 

ÅIscheamia - angina  

ïchronic occlusion with 

collaterals 





Treatment for acute coronary events 

ÅCoronary thrombolysis and anti-platelets 

ÅIntra-aortic balloon pump [IABP] 

ÅAngioplasty & stenting 

ÅCoronary artery bypass graft surgery 
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Coronary Angiogram 

ÅStill the gold standard for diagnosis of 
coronary artery disease  

ÅAlternative 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  patient-based analysis using 

64-slice coronary CTA 

Study Sensi tivity 

(%) 

Specif icity 

(%) 

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  

Å1977 Balloon Angioplasty 

Å1993 Coronary metal stent 
 Self expanding metal stent 

Å2001 Coated stent 
 Stent with heparin coating is an example 

Å2003 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 

Å1954 - Murray connect an axillary 

artery to the LAD in animal study 

 

Å1963 Garret applied leg vein to 

bypass heart coronary vessels 

(pioneer of todayôs CABG) 

 

ÅNot until 1973 when Garret 

reported his findings with world 

wide acceptance. 



Triple Bypass Grafts Surgery 



Indications for CABG - Summary 

ÅTriple vessels disease 

ÅSymptomatic patients not suitable for Balloon / Stenting 

ÅDiabetes mellitus with multi-vessels disease 

ÅCompelling anatomy of coronary lesions 

ïleft main coronary artery stenosis 

ïproximal LAD long lesions 

ïSymptomatic or not 

ÅPost-MI complications 

ïpost infarction VSD, LV aneurysm 

ïischeamic mitral regurgitation 

 



   Coronary Artery Bypass Graft 



Arterial grafts 

ÅLeft internal mammary artery 

ïgood patency rate 10 years 90 % 

ïbetter survival rate and less complication 

ÅRight internal mammary artery 

ïmore difficult for grafting 

ïbilateral IMA ¬ complication and ¬ time 

ÅRadial artery 

ïCan use both hands 

ï10 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 

ÅGreater saphenous vein 

ïgood length, easy to harvest, mild side effect 

ïpatency rate 10 years 50 % 



Wound complications 



Endoscopic leg vein harvest system: 

ÅDeveloped by Terumo Cardiovascular  

ÅFDA approved Class II medical device 

ÅVideoscopic minimal invasive technique 

ÅSmall 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 

Å Peripheral vascular disease 

Å Dorminant hand 

Å Artery injury eg: catheter 

Å End stage renal failure 

Å 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 

ÅSurvival 

ï1 year   95% 

ï 5 year   88% 

ï10 year   75% 

ï15 year   60% 

ÅAngina relief 

ï 1 year    95% 

ï10 year   50% 

Queen Mary Hospital 

 

CABG in hospital mortality : 

 

  2 to 2.5%     2010 - 2015 



Off Pump CABG or 

[Beating Heart CABG] 

Å1970ɻs South American countries 

ïPublic could not afford CP bypass technology 

  

Å1990ɻs Became popular in US & Europe 

ïAvoid complications associated with CP bypass 
and perfusion 

ïShorter hospital stay and early recovery 

ïLower cost 

ïMay reduce general risk and mortality 

 



 Off Pump CABG 



Off-pump CABG 

ÅCABG with beating heart 

ÅLearning curve and training 

ÅStabilizer  

ÅEradicate side effects from cardiopulmonary 

bypass 

Å? Optimal anastomoses 

ÅMultiple vessels disease more difficult 



Off pump vs On pump CABG 

ÅLower mortality        ? 

ÅLower MI or stroke rate      V 

ÅLower hospital cost          V 

ÅLower general complications   .          ° 

ÅLong-term graft patency rate     ? 

ÅResults 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 

ÅHeart transplantation 

ÅMechanical assist device 

ÅTotal artificial heart 

ÅStem cells / myoblast transplant 



ÅHistory of Heart Surgery 

ÅCoronary Artery Disease 

ÅHeart Transplant and Artificial Heart Pump 

ÅMinimal Invasive Heart Surgery 

ÅAtrial Fibrillation and its therapy 



That was how it 

started ééé..in 1967 



Heart transplantation 

    Historical background 

Å1905 Carrel - heart transplantation in dog 

Å1944 Medawar - concepts of organ rejection 

Å1964 Shumway - technique of heart transplant 

Å1967 Barnard - world first human heart transplant 

Å1980 Stanford University - Cyclosporin A 

Å1996 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 ï 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 

Å1st Heart Transplant  1992 - Grantham Hospital 

ÅBrain stem death Law 

ÅArtificial Heart [LVAD]program for BTT 

ÅAnnual Heart Tx : 10 - 15  

 Number of Heart Transplant Center : 1 

Å Queen Mary Hospital  



Prof. CK Mok                     Dr. SW Chiu 



Cardiac donor criteria 

ÅAge ï newborn to 60+ (>50 may require a coronary  
angiogram) 

ÅNegative history of cardiac disease 

ÅNegative history of severe thoracic trauma 

ÅNo prolonged CPR, hypotension, or hypoxaemia* 

ÅNormal ECG and echocardiogram* 

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

ÅNegative for HIV and preferably negative for hepatitis B & 
C* 



Matching of donors and recipients 

ÅCompatible ABO blood group  

ÅBody weight of donor ǰ 20% body weight of recipient 

ÅOther considerations include 

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

ï Time on waiting list 

ï (Sensitized, positive PRA patients) negative 
lymphocytotoxic screening 

ÅHLA matching not necessary 



Donor heart preservation 

ÅCardio-protection ï Custodial solution  

ÅRemoval 

ÅStorage in 4o C Hartmann solution 

ÅCan survive for over 4 hours in the Ice Box 



Donor Heart Removal 





Bi-atrial (Standfordôs) 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 ï 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 

Donôt 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% 



  Todayôs Status of Heart Transplant   

ÅSurvival is excellent 

ÅIncidence of Acute Rejection is low 

ÅLong term complications are still worrying 

ÅNo growth is past 10 years  

ÅGrowing demand for Mechanical 

Circulatory and VAD support 



The man with the vision é. 



Evolution of Mechanical Circulatory 

Support Devices  

 

Å Paracorporeal  

Å Pneumatic  

Å Pulsatile  

Å Uni- or  

Å biventricular  

Å Implantable  

Å Electric  

Å Pulsatile  

Å Large  

Å Multiple moving  

Å  parts  

Å Implantable  

Å Electric  

Å Continuous flow  

Å Axial design  

Å Smaller  

Å Single moving 

part  

Å Implantable  

Å Electric  

Å Continuous flow  

Å Centrifugal 

design  

Å Smaller  

Å Bearingles s 

Å Implantable  

Å Electric  

Å Continuous 

flow  

Å Axial design  

Å Smaller  

Å Partial 

support  


