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College of Medicine for Chinese
Established in 1887

Two of the College's
leading hospitals in
about 1906.

The Ho Miu Ling i
Hospital.

Alice Memorial Hospital first training hospital in Hong Kong



Our first 2 Medical graduatesl 892

Dr Sun.Yat-sen, one of the College of Medicine's first two graduates in 1892, and
subsequently President of the Chinese Republic.

Dr. Sun YatSen&
Dr. Kong YingWah

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 unigue among 20th-century Chinese
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University of HKT faculty of Medicine
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Th Collcg:: in 1908. Dr Li Shu fan is directly behind and between Rector F.H. May and Dr Ho Kai; from the
Rector's right are E.H. Sharp, Standing Counsel, and next to him Dr R.M. Gibson and Dr R.A. Belilios: by Dr
Ho Kai is Dr J.C. Thomson, the Secretary. Dean Francis Clark was away.
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Chronology

1881 : Dr W Young starts to treat poor Chinese

1887 : Dr. Ho Kai built the Alice Memorial Hospital

1892 : Dr. Sun YeBen graduated

1907 : n Hong Kong Coll ege of Medi
1920 : First Chinese Professor appoiritéfang ChungYuk in pathology

1922 : Rockefeller foundation funded the chairs in Medicine, Surgery & Obs
1937 : Queen Mary Hospital[HKU Medicine Teaching hospital

19417 1948 : University stopped during WW I

1970 : Medical student intake 150

1997 : Curriculum reforni Problembased Learning

2005 : Name after philanthropisDr. Li Kar Shing

2018 : Medical student intake 240
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Cardiothoracic Surgery in-
Grantham Hospital

e W------- |
A Lg S/ Gran ﬁ}.' =ma. |r ::f“'-‘*"‘-‘ﬁ 5

‘ *..

A ‘1, -to.LJﬂ-. Urc A

19° ".);- ,"J//. ,ﬁ'é[{}’/é(/émz .

= rdlathoramc Surg
T
S ransplant

— _— - s " ,

irst ng transpl’&nt s
o rst Heart Implantation

; ABEROCEN . HONG KONG

A 2006 ; Mlnlmal Invasive Heart Sur?
; 'I'h.. dm nu:rr nee «tﬁ(;ru thi Io i 1950%
yif! %g “y C}‘, ueen ary Hospit
11 mp anta Ventrlcular Assist Device



The Queen Mary Hospital
Cardiothoracic Surgery Department

A 900+ cases heart / aorta surgery per year
A 400+ cases lung surgery per year

A The Only Paediatric Heart center

A The Only Heart and Lung Transplant center

u Grantham Hospital was built in the desolate area in 1950's
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Cardiothoracic Training

A MB BS
A MRCS part I

A High Surgical Trainee in CTS
i 5 years training scheme

i At 4" year : eligible for exit exarm Conjoint with
College of Surgeon of Edinburgh / Singapore

I Rotation among 3 cardiothoracic centers in HK each fc
6 months

I 150 case$ as principle surgeon [supervised]
I Spend @ 12 months overseas training



Todayos Tal

A History of Heart Surgery

A Coronary Artery Disease

A Heart Transplant and Artifical Heart Pump
A Minimal Invasive Heart Surgery

A Atrial Fibrillation and its therapy



History of cardlopulmonary bypa<

A 1952- Lillihei closed a
septal defect with
hypothermia alone (10
minutes)

A 1953- Gibbonused his [l
new invention to close they ‘ 3
world first ASD with CP
bypasg timewas no
longer a major factor !




Cardiopulmonary Bypass Circuit

A Arterial pump

I roller pump, centrifugal pump
A Venous drainage + reservoir

I siphonage [passive] vs. vaccum suction [active]
A Oxygenator

| large contact surface area
I causing blood cells damage, trigger inflammation

A Heat exchange
I gradient 10 14°C [avoid bubble formation]
I maximum < 38C



Roller Pump |

A Squeezing blood |
forward In a tube|
A Blood trauma

A Resistance
dependent




Centrifugal pumé

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

A Siphonagé by gravity
A Vaccum assist drainage

I Faster drainage with
smaller tube

I Suction via pump
I Avoid too high suction
pressure
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Oxygenator




Oxygenator

ALargest surface area contact with blood
ATrauma and inflammatory reaction to bloc

Amembrane oxygenators

Amicroporous

Ahollow fibers

Asiliatic
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Heat Exchange

Temperature control of the blood is
Important

Environmental temperature aroundil8
22 degree C

Active cooling of the blood, lower core
temperature

Organs protection against ischaemia

Deep hypothermia circulatory arrést
body temp < 20C

the brain can withstand 30 mins no
blood flow

Totally clear design gives you

unobstructed visibility of blood, — —

gas and waler phases. / \
Pre-membrane access port. /
Exact al&%nment of potting

material for easy prime,
Graduated bundle density
technology provides constant
shear rate with low pressure drop.

Short blood flow path

Unique radial flow design
eliminates *force fit" of bundle to case.

Bottom entry/bottom exit blood
flow design for enhanced air
handling and primeability.

Heat exchanger offers excellent
performance with easy prime.




Cardiopulmonary Bypass

A Non-pulsatile arterial blood flow

A Blood components trauma

A Heamodilution

A Foreign surface exposure

A Inflammatory response trigger

A General stress response eg: hypothermia



Cardiopulmonary bypass
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A History of Heart Surgery

A Coronary Artery Disease

A Heart Transplant and Artifical Heart Pump
A Minimal Invasive Heart Surgery

A Atrial Fibrillation and its therapy



Risk Factors for Coronary Artery disease

A Hypertension
A Smoking

A Hypercholesterolaemia & Lipids
A Diabetes Mellitus
A Obesity

A Age

A Heredity

A Male gender

A - Homocysteine




Pathogenesis of atherosclerosis
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A Proliferation of smooth muscle cells

A - connective tissue matrix
I collagen, elastic fibers, proteoglycans

A Lipid accumulation
I intracellular and extracellular
I provoke inflammation response

A Plague formation

A Advanced plague lesion
I calcification, haemorrhage
I fissures & cracks in intima
I progressive stenosis & occlusion




Acute coronary heart attack !

A Acute myocardial infarction JEEESSEINEEEENS
I acute coronary thrombosis due to | P o
spasm or plague rupture

I = =incidence 6 am to 12 noon,
Monday, Winter

A Ischeamia angina

I chronic occlusion with
collaterals






Treatment for acute coronary event

A Coronary thrombolysis and asglatelets
A Intra-aortic balloon pump [IABP]

A Angioplasty & stenting

A Coronary artery bypass graft surgery
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Coronary Angiogram

A Still the gold standard for diagnosis of
coronary artery disease

A Alternative such as CT coronary angiogram ol
MRI are catching up

—




Anatomy of Coronary Artery




CT coronary angiogram
CT CORONARY ANGIOGRAPHY
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CT Coronary Angiogram

Table 1 -- Systematiaeviews studiesof patient-baseal analysis using
64-slice ronaryCTA

Study Sensitivity Specificity PPV NPV |Year, N

(%) (%) (%) (%)

Seinetd.” o8 88 93 96 208 (204
Mowat et d."” 99 89 93" 100 208 (12&
Abdulla &t al.” o8 o1 o4 97 200/ |87/5
Gomaldkrishnan 96 o1 93 96 20 (596
etd.”
Sun etal.” 97 88 4 95 20@ (102

Abbreaviatons NPV, necative predictve vdue; PR/, positvepredictive vaue.

a Thisamdydssincludeaed one study with 40slice MDCT.
b PPV armd NPV were reported as median vaues.




Coronary Stent

A 1977
A 1993

A 2001

A 2003

Balloon Angioplasty

Coronary metal stent
Self expanding metal stent

Coated stent
Stent with heparin coating is an example

Drug-eluting stent

Cypher stent is an example. Sirolimelsiting
stent can limit irstent restenosis due to
endothelium overgrowth



Catheter with
Contracted Stent

Catheter with
Expanded Stent

..................

Open Corona

Artery W




Coronary artery balloon dilatation and stenting




History of CABG

Coronary Artery Bypass Graft Surgery

A 1954- Murray connect an axillary

artery to the LAD in animal study

A 1963Garretapplied leg vein to

bypass heart coronary vessels
(pironeer of tod

A Not until 1973 when Garret
reported his findings with world

wide acceptance.



Triple Bypass Grafts Surgery




Indications for CABG Summary

A Triple vessels disease
A Symptomatic patients not suitable for Balloon / Stenting
A Diabetes mellitus with mulvessels disease

A Compelling anatomy of coronary lesions
I left main coronary artery stenosis
I proximal LAD long lesions
I Symptomatic or not

A PostMI complications
I post infarction VSD, LV aneurysm
I ischeamic mitral regurgitation



Coronary Artery Bypass Graft
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Arterial grafts

A Left internal mammary artery

i good patency rat&0 years 90 %

I better survival rate and less complication
A Right internal mammary artery

I more difficult for grafting

I bilateral IMA -~ complication ana: time
A Radial artery

I Can use both hands
I 10 years patency rate around 8o



Internal mammary artery gratft

QuickTime?and a
H.264 decompressor
are needed to see this picture.




Radial artery graft




Vein grafts

A Greater saphenous vein
I good length, easy to harvest, mild side effect

i patency ratd 0 years 50 %




Wound

complications
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Endoscopic leg vein harvest system:;

A Developed by Terumo Cardiovascular
A FDA approved Class Il medical device
A Videoscopic minimal invasive technique

A Small incision 12 inches, 3 4 cuts and veins dissected
underneath the skin tunnel




Endoscopic minimal invasive long
saphenous vein harvestvVH

Video is unavailable here. Video Is unavailable here.







Endoscopic Radial [hand] Artery Harvest

Contraindications




PostCABG 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

Queen Mary Hospital
CABG In hospital mortality

2t02.5% 20102015



Off Pump CABG or
[Beating Heart CABG]

A 1970, s South American countries
I Public could not afford CP bypass technolog

A 1990 s Became popular in US & Europe

I Avoid complications associated with CP bypa
and perfusion

I Shorter hospital stay and early recovery
I Lower cost

I May reduce general risk and mortality




FIGURE 7

FIGURE 8 \




Off-pump CABG

A CABG with beating heart
A Learning curve and training

A Stabilizer

A Eradicate side effects from cardiopulmonary
bypass

A ? Optimal anastomoses
A Multiple vessels disease more difficult



Off pump vs On pump CABG

A Lower mortality ?
A Lower MI or stroke rate V
A Lower hospital cost V
A Lower general complications °

A Long-term graft patency rate  ?
A Results reproducible ?

e
nd



Robotic arm assist CABG

B — o m—

e e / , 3-Dimension visual field

advanced computer
assist robotic arms, key
hole surgery




Da Vinci system Il model X




Last Resort Therapy

A Heart transplantation

A Mechanical assist device

A Total artificial heart

A Stem cells / myoblast transplant




A History of Heart Surgery

A Coronary Artery Disease

A Heart Transplant and Artificial Heart Pump
A Minimal Invasive Heart Surgery

A Atrial Fibrillation and its therapy
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Heart t

ransplantation

Historical background

A 1905 Carrel heart transplantation in dog

A 1944 Medawar concepts of organ rejection

A 1964 Shumway tec

nnique of heart transplant

A 1967 Barnard worlc

first human heart transplant

A 1980 Stanford UniversityCyclosporin A
A 1996 USA- 3500 heart transplant / year



Other

= North America

| = Europe

Number of transplants
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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
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Number of centers

ISHLT « INTER 0 CIEY ¢] . EART AND LUNG TRANSI

== Number of centers

Percentage of transplants

5-9 10-19

30-39 40-49 50-74

Average number of heart transplants per year

JHLT. 2016 Oct; 35(10): 1149-1205
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Total numbers of Heart Transplants: 191 (include. 2 Heart-Liver Tx)

Heart Transplant  m Heart Liver Transplant

® Heart Lung Transplant
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History of Heart Transplant in
Hong Kong

Population : 7.5 Million

A 1stHeart Transplant 1992Grantham Hospital
A Brain stem death Law

A Artificial Heart [LVAD]program for BTT

A Annual Heart Tx : 10 15

Number of Heart Transplant Center : 1
A  Queen Mary Hospital
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Prof. CK Mok Dr. SW Chiu



Cardiac donor criteria

A Agei newborn to 60+ (>50 may require a coronary
angiogram)

A Negative history of cardiac disease

A Negative history of severe thoracic trauma

A No prolonged CPR, hypotension, or hypoxaemia*
A Normal ECG and echocardiogram*

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

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



Matching of donors and recipients

A Compatible ABO blood group
ABody weight of donof 20% body weight of recipier

A Other considerations include

I Priority given to Status 1 patients, patients waiting for
heartlung transplantation

I Time on waiting list
I (Sensitized, positive PRA patients) negative
lymphocytotoxic screening

AHLA matching not necessary



Donor heart preservation

A Cardioprotectioni Custodial solution

A Removal

A Storage in 4C Hartmann solution

A Can survive for over 4 hours in the Ice Box



Donor Heart Removal

Cardioplegia

SA node.
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vein vent



aline for sterility

Heart immersed in a
bag of cold saline’

T iransportation..

& Prepdration {o
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(Transplants: January 198217 June 2015)

75

Medrarmrsurvivalr =107 years;
Median survival conditional on surviving to 1 year = 13.3 years

Survival (%)
3

25

N = 118,788
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1 year survival
5 year survival
10 year survival
20 year survival
Median survival

Mean survival

85.5%
78.5%
65.8%
44.6%
212.5 months

171.1 months

100 150 200
Months Post Transplant

250

300




Potential Heart Transplant Candidates Referred to

the Grantham Hospital for Assessment 1992-2017

On average, 25 % of eligible
Heart Transplant patients

died while walting 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 | 17 12 23 24 16
Hong Kong 16 11 9 14 12
Singaporg 2 4 0 6 6
Malaysia 0 1 0 1 0
Philippines o 0 0 0 0
China ? ? ? 400+ | 400+
India ? ? ? 200+ | 200+

Sporadic data showing Iran, Lebanon, Oman, Vietham also

have heart transplant program but not consistent data




Worldwide Actual Deceased Organ Donors 2013

Spain

USA

UK

Australia
Canada
Switzerland
Germany
Iran

South Korea
New Zealand
Hong Kong
Greece
Turkey
Kuwait
Thailand*
Saudi Arabia
China*
Japan

i ---l

Malayasia
India*

Vietham*


http://www.irodat.org/

Survey about Organ Donati@ég kong 2015

Dondot want violating th 33%
Afraid and anxious 30%
My organsare not good enough 25%
My generalhealth is poor, so my organs are also bad 23%
May generate bad ludkl sign up 15%
May hurt my family feeling 12%
| may not receive the best treatmueufiten critical 8%

Religious 4%



Todayos Status o

A Survival is excellent

A Incidence of Acute Rejection is low

A Long term complications are still worrying
A No growth is past 10 years

A Growing demand for Mechanical
Circulatory and VAD support
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Evolution of Mechanical Circulatory

Paracorporeal
Pneumatic
Pulsatile

Uni- or

biventricular

A

o Do Do Io I

Support Devices

A
A
A
A

Implantable
Electric
Pulsatile

Large

Multiple moving

parts

o To Io Do Do P>

Implantable
Electric
Continuous flow
Axial design
Smaller

Single moving

part

o o

Implantable
Electric
Continuous flow
Centrifugal
design

Smaller

Bearingles S

To

To o

Implantable
Electric
Continuous
flow

Axial design
Smaller
Partial

support



