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remember the last time?



remember the last time?



today, | am going to talk about innovators



“There Is nothing more difficult to take In hand, more
perilous to conduct, nor uncertain Iin its success, than to
take the lead in the introduction of a new order of things.

For the innovator has for enemies all of those who have
done well under the old, and lukewarm defenders in all of

those who may do well under the new.”
Niccolo Macchiavelli (1469-1527)



eodor Billroth 1829-1894
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Theodor Billroth 1829-1894

‘Ein Chirurg, der versuchte, eine Wunde
des Herzens zu nahen, verlore die Achtung

seiner Kollegen.’

‘Eine Operation, die nach meiner
Auffassung erreicht, was einige Chirurgen
Prostitution der chirurgischen Kunst,
andere eine chirurgische Frivolitat nennen’

http://www.aerzteblatt.de/archiv/54013/Medizingeschichte-Herznaht-wider-ethische-Bedenken
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Theodor Billroth 1829-1894

A surgeon who tries to suture a
heart wound deserves to lose the
esteem of his colleagues

Performing an operation to the
heart iIs tantamount to an act of
prostitution In surgery or surgical
frivolity.

http://www.aerzteblatt.de/archiv/54013/Medizingeschichte-Herznaht-wider-ethische-Bedenken
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EOMund
Symes-CThompson

CORRESPONDENCE.

DR, SYMES THOMPISON AND THE GREAT NORTIIERN
RAILWAY COMIPPANY,

Hon of !l.r gircumsiance '..V.-L.'.' '-\?l'.ﬂl I

. st week i dwe to my pro-

I theredore forward a statement which [ addressed

|

to the P'resident and Council of the Royal Medical and Chirurgical

S0<iely.

enclose a resolution which the Council
1 L'.Zlf:.‘ivtfx'l}' trust that the profession
the same gen LpAril as was
the Royal Medical and Chis
E, SvymEs TiuoMIson,

Mr, T'resident and Gentlemen, — As l[lvll'-l.’.l- Secr

Modical and Chirargical Society, 1 feel called upon 10 make

meitl » n||: telerence 10 2 cl arpe made :‘:J‘n\.! me of !:J.'.('i.x:l;: on l‘.u-
Great Northern Ratlway without haviog previously pasd my fare, and
with intent to defraud the Company, the resnlt of which has been re-
putied in the dally papers
very much hurried, 1 reached the Fotter’s 13ar Siation too
A licket or speak 1o the gpaard. 1 at once determined, as I was coming

ack in the evening, to take my return ticket at King's Cross, havioy
Jatled 1o do 50 a1t Pottes's Der ‘

When the train stopped at Holloway, 1 had to change carriages, and,

passing a licket-o hice, 1 100X a 1cket to ‘\l'-',: 4 Lross, \'.-:'r:_\ with the

purpose of avoiding delay and explanation, amd believing that 1 was too
1
.

On the moming of December 24th, my wife being il
’

N
well known o0 thie line to be accased of wishipg 10 avoxd the payment
of my full fare, I'he tieket-collector, belore whaose eyes I had deliber.
ately left the train and taken the ticke!, demanded my ticket for the
‘ . 1 shon Osr the . 2 aliced 1)




John Bingham Roberts
(Philadelphia)

“ The time may possibly come
when wounds of the heart
itself will be treated by
pericardial incision to allow
extraction of clots and perhaps

to suture the cardiac muscle.”
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John Bingham Roberts Henry C Dalton
(Philadelphia) (St Louis)

“ The time may possibly come
when wounds of the heart
itself will be treated by
pericardial incision to allow
extraction of clots and perhaps

to suture the cardiac muscle.”

Pericardium

1881 1891
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John Bingham Roberts Henry C Dalton Hale Williams
(Philadelphia) (St Louis) (Chicago)

“ The time may possibly come
when wounds of the heart
itself will be treated by
pericardial incision to allow
extraction of clots and perhaps

to suture the cardiac muscle.”

Pericardium

1881 1891 1893
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John Bingham Roberts Henry C Dalton Hale Williams Ludwig Rehn
(Philadelphia) (St Louis) (Chicago) (Frankfurt)

“ The time may possibly come
when wounds of the heart
itself will be treated by
pericardial incision to allow
extraction of clots and perhaps

N Eur:p!

¥ 124 cases
! 40% mortality

to suture the cardiac muscle.”

Pericardium

1881 1891 1893 1906

EOMund
Symes-CThompson
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(Boston)
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(Boston)
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Robert Gross
(Boston)

1937 1938

Vincent
Sutherland
HoOson

During World War |l

military doctors, facing injury and
suffering on a massive scale, pioneered
advances in antibiotics, anesthesia, and
blood transfusions—advances that would
usher in the age of modern surgery.
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Robert Gross Clarence Craaford
(Boston) (Stockholm)

1937 1938 1944
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Robert Gross Clarence Craaford
(Boston) (Stockholm)

Coarctation repair

Resection and end-to-end anastamosis

1937 1938 1944

Vincent
Sutherland
HoOson
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Vivien Thomas
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Vivien Thomas
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R. COMMON BRACHIOCEPHALIC
CAROTID ARTERY————————= @ TRUNK (INNOMINATE
ARTERY)

Helen Taussig

R. SUBCLAVIAN

ARTERY _
\/

R. PULMONARY |
ARTERY f

R. LUNG

Dr. Alfred Blalock Vivien Thomas

PHOTOS BY BY THE ALAN MASON CHESNEY MEDICAL
ARCHIVES OF THE JOHNS HOFPKINS
MEDICAL INSTITUTIONS

1941 1944

PULMONARY
TRUNK

Images and Movie courtesy of Prof Luca Vricella, Johns Hopkins, Baltimore
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age 1om




Eileen Saxon,
age 1om

"

“.. On evening rounds, we arrived at the crib
of this fifteen-month old baby...

| was immediately astounded by the deep
cyanotic appearance of the child, much more
cyanotic than any patient | had ever seen
before: the lips were a deep, dark blue .. The
face was suffused with dilated veins, the
conjunctiva almost purple.”



R. COMMON BRACHIOCEPHALIC “At operation we lacked all

RTERY —m—————— TRUNK (INNOMINATE
RIS : iy the modern vascular

R. SUBCLAVIAN | iInstruments and really had

ARTERY _ o - |
T /i very little but the

R. PULMONARY 4 - | . .
ARTERY F 4 ' professor’s determination
A, to carry us through the
R. LUNG L B . . |
\ d | | ey procedure. With the
Eileen Saxon . L extremely thin wall of an

extremely small pulmonary
artery | marveled at Dr
Blalock’s determination In
completing this first

I 4 ~_ anastomosis, certainly the
TRUNK w most difficult | have ever
seen’.

age 1om




Eileen Saxon became blue again
in a few months.

She died shortly after
having a Blalock-Taussig shunt

on the opposite side



wifching Arfterie

Sidetracks Blood and

Oxygen to Otherwise
Starved Lungs

The “Blue'" Babies' Blood Laocks Yital
Oxygen Because the Artery (1) From
the Heart to the Lung Is Constricted,

g on Artery of the Arm

It to the Lung Artery (4) the
Constriction Is By-Passed.

 Robert D. Potter
Science Editor
1AN physician's
research and im
and the skill of
hav
ny “blue'
considered doomed
to ecarly death-—may he saved
hese babies are blue because
are sullering Irom
n in their blood
condition known as p
artery from their heart to their lungs
i «onstricted that their blood never
rets axveen to make ch
Their lips are blue,
Their are blue,
walk
with-
shaustion,
Doctors used to give
them only a few tol
tured years to live
Bul now nedicine
an give hope , . . and
since

conquering the “blue”
baby malady by re
ouling an artery Ifrom
F and making
irry blood to the
where it
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heen performed
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D,
rs that wi
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ation that «
nsplants its
hind the brilliant operation
perfected are years of pair
*h by Dr. Helen B
] of the late

at Johns Hopkins Hospital
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insuff nt  supp of blood was
) receive its vita
reasoned that
ion might be able Lo
the constriction and
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Saving

our Doomed

Blue Babies

Ing oxygen. 'Then it would go
to the heart again 1o move outward
through the body.
But could it be done? It is one
thing te have a plumber re
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different to lay are the man heart,
sever one of main arteries, splice
it to another 1in arle i
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Among the first 70 tients, 14 died.
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the country the list of S grows
Blue little Bonni wart of
daughter of a daddy killed
Saipan, 1t to Baltimore with her
ndmather, Today Bonnie %S
and plays like other children.
The case of six-year-old
Schirmer — the boy w
zipper” — shoews what can be done,
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Little Bonnie Stewart of Florida s
Another of the 70 Children Seved by
the New Johns Hopkins Surgery.

zipper” is the healing

over his heart where Dr.

went in to do the operation.

et his mother tell his story:

“Michael could only walk live feet

and then he'd have to squat down on
sidewalk and rest,

“I had to wheel him everywhere.

Strangers would stop his carriage and

was

o

that Mike

grow up,

Six-Year-Old Mike Schirmer of Baltimore
Could Woalk Only Five Feet Without Resting
Before the Operatfion. He Shows His "ltchy
Zipper" —the |Incision for the Operation,

hope
could

But tl

ecame new hope, for Dr

rfer told

the ) of Dr.

“They < to the
room and br him
hours later. It

‘After ¢ ' two wee
valescence he came home
been on the go ever since

anything he'll run &
s up and down stairs 7

on

us

ahout

Blalock.

a miracle.

of

con-

But 1 love i.”
Blalock-Taussig operation is
not a simple ope. It takes from an
lGL2 /Onia 210D 1 SHLLIERG 90 Uof ® b 3

branches of nary artery {1a
the lung 1 70 hlood w
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head.
Dr. Blalock
venient
and seve it.
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The end nea e he: is
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pulmonary o clamps
removed 1l that would
ordinarily flow ta the arm go
the lung. There it become
with vital oxygen and the
lips quickly begin to turn
What happens to the arm?
Nature has provided other blood
vessels which take up the blood load

Eileen Saxon became blue again
in a few months.

She died shortly after
having a Blalock-Taussig shunt
on the opposite side

http://www.medicalarchives.|hmi.edu/tausbio.htm
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getting into the heart safely

YSeES ' L L
m A0as
U Y

S48 3 0.3
SHaiN»=~204)
LENMI=JR "

air, time, movement



John & Mary
Gibbon
(Boston)

| 1A

i l

£
-3 - 3 ‘\
\ » :~ ‘ ‘.
s. ] " ’ .
e
A W - [T

1931

Sir George
WMexoman




John & Mary
Gibbon
(Boston)

1931

Sir George
WMexoman




John & Mary
Gibbon
(Boston)

1931

Sir George
WMewman reservoir/filter




John & Mary
Gibbon
(Boston)

alil

. '.
s : \
% Ry N e
v, 4 e~

reservoir/filter

1931

Sir George
WMexoman




John & Mary
Gibbon
(Boston)

flilll

” - - 1
%y et ‘_ .
.\ . '~ "...'\
v e N 't b
" y
-
‘4'9\ ) " o . ” b,
{
'
o ) y '
‘CIE A W e T
p .
3
]
1 2 ol

1931

Sir George
ATewman

"I can recall prowling around Beacon Hill at
night with some tuna fish as bait and a gunny
sack to catch any of those stray cats which
swarmed over Boston In those days. To
Indicate the number the S.P.C.A. was killing

30,000 ayear.”



John & Mary
Gibbon
(Boston)

1931

Sir George
ATewman
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"| can recall prowling around Beacon Hill at [|88%
night with some tuna fish as bait and agunny S5 &

sack to catch any of those stray cats which
swarmed over Boston In those days. To
Indicate the number the S.P.C.A. was killing
30,000 a year.”
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“He (Gibbon) blasted open the door
that had been locked for centuries
against any medical therapeutic
Intrusion In to the cardiovascular
fleld”.

Michadl DeBakey
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John & Mary
Gibbon Wilfred Bigelow

(Toronto)
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John & Mary
Gibbon Wilfred Bigelow

(Boston) (Toronto)

"One night | awoke with a ssimple solution to
the problem, and one that did not reguire
pumps and tubes -- cool the whole boay, reduce
the oxygen requirements, Interrupt the
circulation, and open the heart.”

1931 1945 1947 1955

Sir George Hamilton John Leonard
WMevwoman Hartridge 0'Silva
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John & Mary
Gibbon Wilfred Bigelow John Lewis and Richard Varco

(Boston) (Toronto)
| Ay .
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John & Mary
Gibbon Wilfred Bigelow John Lewis and Richard Varco

(Boston) (Toronto) (Minnesota)
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John & Mary
Gibbon Wilfred Bigelow John Lewis and Richard Varco

(Boston)

(Toronto) (Minnesota)
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Sir George Hamilton John Leonard
WMevwoman Hartridge 0'Silva




John & Mary Robert Gross
Gibbon
(Boston)

(Boston)

lllustratiuon of the atrial well methode

Huo
described by Robert Gross in 1952.
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Sir George Hamilton
WMevwoman Hartridge

llustratiuon of the atrial well methode to close ASD as
described by Robert Gross in 1952.
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John & Mary
Gibbon Henry Swan

(Colorado)
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John & Mary
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The next
5 patients died
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C Walt Lillehei

(Minnesota)
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Sir George Hamilton John Leonard
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C Walt Lillehei

(Minnesota)

C Walt Lillehei
The Father of Open-Heart Surgery
“The King of Hearts”

1931 1947 1954 1955

Sir George Hamilton John Leonard
WMevwoman Hartridge 0'Silva



"When going into the wilderness, do

not expect to find a paved road”
- C. Walt Lillehei



a moratorium on
the use of CPB

"When going into the wilderness, do
not expect to find a paved road”
- C. Walt Lillehei



a moratorium on
the use of CPB

"When going into the wilderness, do
not expect to find a paved road”
- C. Walt Lillehel



a moratorium on
the use of CPB

"When going into the wilderness, do “An operation that could
not expect to find a paved road” have a 200% mortality.”
- C. Walt Lillehei - Unknown critic
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Cross-Circulation

First VSD closure
March 26, 1954

First AVSD closure
August 6, 1954

First Tetralogy of
Fallot repair
August 31, 1954

45
operations

28
SUrvivors




Cross-Circulation

First VSD closure
March 26, 1954

First AVSD closure
August 6, 1954

First Tetralogy of
Fallot repair
August 31, 1954

45
operations

28
SUrvivors

AT 7T L el
S

62% survival cross-circulation
VS.
6% survival CPB
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C Walt Lillehei

Brash Charismatic Driven Maverick



C Walt Lillehei

v/ X-circulation

v’ first operations CHD

v’ first pacemakers

v mechanical heart valves

v/ drove research into transplantation
v trained 150 world-leading surgeons
v' Med Director of St Jude Inc

v/ Bravery medal in WW?2 (ltaly)

|
2

Brash Charismatic Driven Maverick



John W Kirklin

Calm Clear-Thinking Legendary Hard Worker Academic



John W Kirklin

took CPB to next stage
obsessional and scientific
wrote ‘definitive’ text book
outcome-driven

academic leader

role model for modern surgery

) N N N N NN

Calm Clear-Thinking Legendary Hard Worker Academic



John W. Kirklin {191 7-2004)
and colleagues at the Mayo
Clhinic launched their open
heart program on March 5,
1955. They used a heart-iung
machine based on the Gibbon-
IBM machine.




De Wall -Lillehel Bubble oxygenator

simple In concept
mass producable

brought open-heart surgery to the world




Denis Melrose

Stop the Heart Moving!




Denis Melrose

Stop the Heart Moving!

to stop, replace the blood flowing through
the coronary arteries with cold,
potassium-containing fluid




Denis Melrose

Stop the Heart Moving!

to stop, replace the blood flowing through
the coronary arteries with cold,
potassium-containing fluid

to restart, flush out the cold fluid
with warm blood
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the underlying need was clear
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the heart could be bypassed
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the underlying need was clear
the heart could be bypassed
the heart be stopped, and restarted

people were being trained



All the Ingredients were now Prepared

the underlying need was clear
the heart could be bypassed
the heart be stopped, and restarted
people were being trained

all that was needed was the correct operations
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know what to do, and have a back-up plan
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Just imagine it was you....you must

understand what is wrong, and in 3-D
know what to do, and have a back-up plan
explain, orchestrate & lead

have confidence to make the first cut

have technical skill, and speed



Eponymous Operations




Eponymous Operations

making a name for yourself
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Sir George Hamilton John Leonard
WMevwoman Hartridge 0'Silva



William Mustard
(Toronto)
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William Mustard
(Toronto)

using a monkey lung as oxygenator
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William Mustard
(Toronto)

Using a monkey lung as oxygenator
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William Mustard
(Toronto)

using a monkey lung as oxygenator

1931 1947 1952 1955

Sir George Hamilton John Leonard
WMevwoman Hartridge 0'Silva



William Mustard
(Toronto)

/ cases In a year

ALL died within a few hours

Bailey (1953), Senning (1954)
same result
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Senning procedure, Stockholm, 1957

Ake Senning
1915-2000




Mustard procedure, Toronto, 1963 William Mustard 1914-1987

Mitrel valve

- -
Yulmoneru veines

Coronary 51:‘.14::\ '

Entire intoratrialfees
Septum removed. i

Mitrel
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Balloon Atrial Septostomy
(Rashkind Procedure)
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William Rashkind
(Philadelphia) 1966

Balloon Atrial Septostomy

(Rashkind Procedure)

“It’s not the science,
it’s the jerk on the
end of the catheter
that matters”
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> 30% Yacoub, Planché, Casteneda, Mee, de Leval, Brawn and others > 2%
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still big problemsleft to solve. It's different
O Mortality (%) now. Today, most heart-defect operations
- have very good results. “Now, It'sa matter
% “Risk

of refining thetechnique. ... rather than
enor mous leapsforward. The mavericks
rds ke Norwood have gone by the wavside.
' Thefield isfull of fastidious sur geons who
have had to become expert at managing

90 risk”
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Could we do now what we did then?

21stJanuary 2015

Martin Elliott

37t Gresham Professor of Physic

Professor of Cardiothoracic Surgery at UCL
Consultant Paediatric Cardiothoracic surgeon
&
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