7:55 The day is Ap:ﬂ 5, 1951. 'it is 8:00 a.m. at the Universitj of Hinnes_oj;_a Hospitals
pr. Dwight Spreng has gust made the ipi_tial entry on this transcribed recording

of thé proceedings. It is proposed to useﬂ the mechanical heart-lung in a
surgiqsl snppc:u:'t during operation for corréction of an interpal atrial septal
defect. The p;tient's name Patty Anderson » age 6 years. 1In Dr. Hitcimek's
machiz;e is 500 cc of :,lfvn exchange blood and 500 cc of 5% glgcose witﬁ 1lece of
heparin, |

8:15 ©  Final rinses of the machine are being carried out with #omal .salme which

a.m. : \ v
still ,shows' a..faintly positive spot test for formldehtde.r The patient being
prepared, in the operating room. Dr. Dennis and Dr. George Moore scmbﬁing.

8:23  Anesthesia initiated 'by.Dr. Ralph Knight. Anesthesis by cyclopropene induction

a.m, =

and planned to switch over to pentothal curare.

8:33  Skin prep being applied. The neosynephrine botile has 100 cc of 5% glucose

- ¥

L 2

‘and 19 mgm o£ neosynephrine in it, The bicarb bottle has 100 cc of bicard in
it containing 74 Gm. The machir-le transfusion bottle has in it about 2% minutes
of blo§d. Blood bank mumber 9020 number 9016, and number 9oi9. All reported
as cbmpatible.' A RH positive,

8:59 Initial skin incision in left femoral area.
a.m,

9:12  artificial heart lung machine now fully prepared. The resevoir filled blood.
a.m, v

The machine ready 5 be charged with blood. The machine resevoir has 1300 ce



in it, 6.6 cc heparin were added. No caleimm,

9:30 ‘Arterial o'zyé#n saturation measured by earlo‘;ae cuvettev. Is running about 85~to
86%. Anesthesia is ether with an endotrachial tube. Canmila is in place in
the femoral artery.

- 9343 A gkin incision made on the chest by Dr. Dennis over the 3rd rib.
a.m, e .

9:45 Arterial oxygen saturation approximately 95%.
a.m‘ '

10:00 Dr. Varco present. Systolic blood pressure running approximately 90 mm. of
.M. ' )

Mo | »
mercury. ¥ens arterial pressure is measured by canmula in the left femoral
artery approximately 70 mm. of mercury. Arterial oxygen approximately 95%

saturated.

10:15 Pleura’ opened,
8.0, ’

10:20  Novacaine applied to pericardium.
a.h,.

10:21 Arterial pressure 90 mm. of mercury. Oxygen saturation approximately 964,
a‘.m’

10:25 Pericardium opened on the right. Novocaine instilled.
a.m, :

10:27 Pericardial adhesions to right atrium being freed.
.M,

10:29  Additional procaine instilled in pericardial sac., Patient given 125 ngm.

. a’m.
pronesfi?bl I.V.

I‘“"}—r\/ '
10:31  ¥ema arterial pressure 60 mm. mercury.
) a‘m. N



10:32 Arterial,oxygézi saturation consisted at about 9.
8., ’

r’('f 0

.10:36 ¥ensa arterial pressure 50 mm, of mercury. Peripheral blood pressured measured
aomo s . °

a8 50/30. Arterial.oxygen saturation 93.5%.

. ' ME :
10:43  Right suricular appendage isolated. —Yema arterial pressure 50 mm. of mercury.
2.m. N _

Oxygen saturation 93%.

10:46 Intra-arterial trans;lfasion of approximately 25 cc of h_eparinized blood. The
a.m.

il
!\;eaa arterial pressure remined at 50 mm, of mercury. Oxygen saturation 90%.

10:47  Procedure halted,
Q.1,

10:50 Completion of 50 cc of hlood given dntra-arterially. At the cbmpletion of this
8.m,

the main grterial pressure was slightly less than 70 mm. of mercury.

10:51 Procedure contimed. Tatel intra-arterial blood was 30 ce.
a!m. .

10: 52 ﬁ-ﬁéna arterial pressure approximately 50 mm. of mercury. Oxygen saturation
&.m,.

89%. Additional intra-erterial blood being given.
V, 'f\'o-J

10':.53' Exposure of superior vena cava. Anesthesia nixture changed to 600, oxygen to
a.m, , )

500, it had been previously 500 to 500, Oxygen satura‘tionvat 10: 54 88.5%,
10:54 An additional 50 c.c, of blood has bemn given intra-erterially,
Qelie '

. 10: 55 Systolic pressure reported as 60 mm, of mercury. Tape placed around superior
8ol ‘ ) : .

vena cava., Mean arterial pressure recorded as 50 mm, of mercury,
10s58 Xzygos vein isolated, Oxygen saturation 88%, Mean arterial pressure 50 mm, of

8oMe

mercury,



10:59 Iung expended.
Qely ‘ v

11:00 Heah arterial pressure has risen to 55 mm, of mercury. Oxygen saturation is 88.5%.
a..l. .

Attention being directéd toward the inferior vena cave. Roon temperature £0;
 hunidity 60%.
11304 Mean arterial préssure €0 mm, of mervury; systolically reported as 70,
aem,
Arberial{sawration 88%.
11387 Arterial satura;tion 88,5, Mean arterial pi'essure 60 mm, of mercury.
a.m, .

- 11:13 Arterial saturation 86,5, - Mean arterial pressure slightly less than 60 mm,
8eRe T .

11:17 Dr. Enight reports the pulse has slowed to about 76 per mimite. Mean arterial
Sollle

pressure at this time is 60 mm. of merwury.
11:190xygen saturation 8%, An additional skin incision is being made over the right
a.n, ' v -

lower chest to facilitate approach to the inferior vena cave., Anesthesia

changed to 700 oxygen and 500 nitrous.

.

11:23' Meen arterial pressure 75, Oxygen saturation 84.,5. This rise in arterial
8ollle ! . .

pressnré is probably associated with the cessation of manipulation around the
great vessels,

11:27 Arterial saturation 904,
a.m.

11:29 Oxygen saturation 86.5%. Previous reasding ahould_ be corrected to approximately
8.0 :

864, Some difficulty is being experienced in the operation of the interarterial

canmila.



11:31  Interarterial mean pressure recorded as 75 mm. of ﬁercury.
B, :

'11:35  Inferior vena cava finally isolated by meens of the accessory incision,
8.0, .

-Oxygen seturation recorded as 86f. Mean arterial pressure 75 mm,
11:37 ,attenﬁon redirected to the primary chest wound, Approach being directed mow
an. . o : .
toward the subclavian artery. on the left.
11549 @ge#a‘h:ratien 86%. Mean arterial pressure recorded as 80 m. of mercury.
a.n,
Disséctien was unable to free up the ;eft subclavian so. attention waav directed
“to the right subclavian which will be msed for arterial return.

'

11:5 Right subclavian has been tied oft and branches are now being tied off,
gm. -
Blood prg._ssdre is iremini..'ng steady at FSE)./:L2 ‘.[;'325:'?&%1.; subclavian is divided.
The mean arterial blood pressure is 80 mm, of m;arcnri.' The oxygen saturation
| is at the pmént 88, 200 c.é of plastic beg drawn blood with 3 mg. of heparin
addeé ~be:mg used to £ill the ﬁ:b:\ng on the tabie preparatory to connecting up
the cammlas in the arteries.
12:09 Arterisl saturation recorded as 84%. This reading is the line of 3.4 on the
Pslle .
graph. Mean srterial msm is 80 ﬁn. of mercury. As the canmlae are now
beig prepered fer connection to f.l';e great vesséle, final preparations of the
machine are also being mede. The heart-lung machine as:being charged at 12:11 p.m;

with approximately 1300 ml. of ion exehange blood to which 52 mg. of heparin

have been added,



'12:“12 " The canmulae a.nd tubing have been filled with blood from a beaker containing
Pelle

approximstely 200 ml, of ion exchange chember hlood to which 3 mg. of heparin
had been added, Less than 100 c.c. was necessary to £ill the tubing,

13:13 The cannula is being placed in the vright subclavian artery. Arterial saturation
Pelme : | . _
at this time is noted to be 84%. Mean grterial pressure 70%.
12::15 The heart~lung apparatus has been moved into the main operating. The resevolr
Peme : :
contains the heperinized hlood previously described.
12116  The canmila on the right subclavian artery was cleared of their normal arteim
Polls ‘

. | | . e |
pressure. The tip of this canmula is beyond the carotid and /> the innominate

artery.

12:16 19 mgm of heparin have been given intravenously.:
P.m. . . '

12:20  Attention directed toward the azygos vein preperatory to inserting canmula.
p.m. o

12:22 Oxygen saturation recorded as 84% that 1s line 3.4 on thhraph. "The mean
P.m. .
arterisl pressure is 70 mm, mercury. The machine resevoir has approximstely
1300 cc of blood in it. 5.T cc of heparin were addéd, 100 mgm of aureomycin,

and 500,000 units of penicillin,

12:29 Oxygexi saturation 83%. - Mean arterial pressui'e 75mm. mercury.
pomc .

12:31 The azygos vein was found to be very small in diameter, would not accept the
p.m.

catheter which we planned to use. ‘An improvised catheter with a straight

étainless steel canmula is being prepared and will be inserted.



12:33
pem, -

12:45
. p.m.

12:49
Peln,

12:50
p.m. ,

- 12:53
p.m.

- 1:01
- pm.

1:06
p.m,

1:07
Pl

1:09
p.m‘

Oxygen saturation 80%. Mean arterial pressure 70“’!@ of mercury. Dr. Knight
:ééorts the earlobe very edematous. Thezl\vafoz;e., "l;,hde light cell was. tarned off
for'e; brio;f. per:iod.

Meen artez:ta_l pressure 70 mu. of mercury. Great difficulty being eiper;enced
in canmalating the Aazygoa' ve:'m. which is very small. The ‘oﬁeter recording
was restarted and showed 80% of saturation. Because of this loﬁ oxygen - -
saturation, Dr. Knight changed the mixture to 800 oxygen with 500 nitrous.

The pulses observed as remaining fairly stable at about 100 per minﬁte with-
one recent rise to 106 pef minute.

Note on the bank blood which was used to charge of the machine and the canmilae.
Three bottles marked as follows: Blood baxnk, #9014, 9015 and 9022, all a
positive.

Oxygen saturation recorder again turned onjreading was 79%. The patient received

1100 mgm pronestrol I.V. -

‘Venous canmils still not 'inplace. Clotting time teken from the subclavian

canmla,

Preparing to‘ take a stab wound in the right atrium and introduce a venous canimla,

Arterisl saturation recorded as 79%. The DennisyKarlson artdficial heart-lung

being charged with blood.

The patient received 50 cc inti‘a-erterial transfusion. Mean arterial pressure

recorded now as 70 mm. mercury.



1:10

Pem.

13'12_
Ap. m.

1:14

Pl

1325

pem.

1:26

P.n.

1327
Pem.

9.9 cc of 10% caleium gluconate added to the ‘blood in the mechine.

20 mgm of heparin given intravenously. The clotting time on a sample of hlood
prevously described ws reported as showing soft clots in ten mimites.
Preeperfusion control taken from the arterial canmila. Oxygen saturation

appro:iimately 78%. Mean arterial pressure recorded as 70 m. of mercury. -

!

' The machine moved in close proximity to the table and arterial eanmila

arterial
connected to the . /.. pumps of the machine.

The venous cannula.? tubing was connected to the machine,
The last air bubble remo%(\ed from the arterial canmila.

Stab wound mede in right atrium.for intro&ictionloi‘ venous canmla. Arterial

pressure at this time reoo:fded as 70 mm. of mercury. Oxygen saturation 7M. .
The machine is started with one venous canmuls in place. The one cannuls being
in place in the superior vema cava., The mean arternl pressure showed a fall

| ' | Flow v te

to 60 mm. of mercury. Arterial saturation is approximately . Ghlerate is:

reported as 1100 milliliters éer mimute,

The mean arterial pressure reported as 65 mm. The machine is using only 4 jets

and 4 discs.

The mean arterial pressure 70. 77% saturated.

Attempt being made to insert the cannula in the inferior vens cava. The canmla

-and superior vena cava is in place. Circudation is being incompletely cdrried.



1;2;1;30 se¢,” The canmula is in place in the inferior vena cava; however, -the vema cava
p.m. . ’

is not yet tied ardund the canmmla.

1:28 The mean arterial pressure 70. Arterial saturation 764,

Pele
1:29  FloWrate reported 1300, Mean arterial pressure approximstely 85. Arterial
. Pel, ‘

venous diﬁ‘erence on gross ebsemtlon on the mchine is reported as good.
1:293 The inferior vens cave was tied around the canmla,

- 1:30 Arterial oxygen saturation as 75.54. Flow at this time is reported as 1400,
P, ) » ‘

1:31 Mean arterial pressure 80. -  Oxygen saturation 75%. The flow rate at this time
Pom.

was reported as 1400 milliliters per mimte.
1:32%  Incision made to expose the coronary simus and introduce canmils. The right
Peln.

atrium is opened.v

1:33 The coronary simus cannula in place., Flow reported ag 1.5 liters per mimute.
vp.m..

1:34 Right atrium is wide open. Suction tip is being used to remove excess blood
Do,

 Which is being returned to the Dennis-Karlson mechine, Meei arterial pressure
1:34 p.m, was 85 mm. of mercury. The oximeter rém out of recording paper,

1:35;- . The oxygenator is be:mg supplied with 14 liters of oxygen per mimute and at this

time 1,000 c.c. of nitrous oxide vas added.
1:36 Flow 1s-1,550 ml. per mimte,
po'mo

1:37 The atrial septal defect being repaired. Mean arterial pressure 95 mm. of
Pelte :

mercuiy. The oxygen saturation although not recording the needle appears to



1:38
Pelke

1:39

Pty

_341

" Pelle

142
Pelie

1343
Pelle

1344
Pelle

1345
Peliie

1:46

Pelle

_pe in the position of about 7% saturation.

‘The 15 mimute sample is taken,

Mean arterial pressure approximately‘ 95 mm, of mercury, Saturatiom _a.ppréxinately

72%. Coronmary simms catheter out temporarily. The catheter is back in the

sims égain;-

Gbrone.ry simus catheter out.
 Mean arterial pressure is 95 mm, of mercury. Stitehing the distal-most portion
- of the atrial geptal def;ct.

Mean arterial pressure 100 mm, of mercury. Flow through the machine reported

as holding approximately even. 10 mg. of heparin were added ‘to the blood

Microphone to the field and Dr. George Moore. 6 sutures through the

oXt METER_ : .
The omygeneter reported not working at this point but the needle indicates

approximstely 70% saturation. The mea.n arterial préssu’re is approximately

100 m, of mercury, Additional ACD blood is being poured-into the machine.

The flow is appro;timately 1580 ml, per mimute, No neésyn'ephrine is .r'anning

at the present tir;e sincg the mean arterial pressure is 105 mm, mercury pressure,
The mea.n varterial 'presst_xre approximately 95 m. of me;'cary. mwg;n saturation

ab this time is spproximately 685, Oxygen saturation appears to be falling,

Heart rate is decreasing.



YA Mierophone fo the field and Dr. George Moore, The catheter out of the coi‘onary
Pots - : ! .

sims. Trying to get the last stitch in, There are now 8 stitches in the

defect.
;::8 Chaxiged to about 18 liters of oxygen, 300 c.c, of Cez. Flow rate 1,7 liters
per mimute, The mean arterial pz;essure approximately 100 mm, of ~n.lerv.'u,.'t:y'.
;:i? Oxygen éa’cnration approi:\mtely ;70%. ' Flow rate 2100, Mean arterial pressﬁre

110 mm, of mércury.
1;;49% Flow rate 2400, Mean arterial.pressnre 100, Five discs are being ﬁsed. Holding
 Pelle .
" appears. - to be good, .
lif The flow rate was 2400, Oxygen saturation at this time was 65%.
~Peltie .

1:50% The flow rgte 2600 ml. per mimute. Mean arteridl pressure approximately
. . , . , .

100 mm. of mercury.
1:51 Flow ra,te 2750 ml, per mimte., Mean arterial pressure 100 mm. o-f mercury,
Pelo ‘ : ,

Oxygen satu;'atien at this time is epproximetely 70%.

1:52 éroas observation of fhe saturation in the discs appears to be goo;i and
Pelle : -

to have 1mpro#ed. The o:iygen sa‘ha.ratien recorded was judged not to be va.ccur-

ate beéause of the marked edema which had occured in the.ear lobe. The flow
rate approxip.tely 2600 ¢.c. per mimate, The nean arterial éressnre 100 m;n.

of mercury.

354 Flow rate 2350 ml, per mimite.
Pelo : .



o Lsss The mean arterial pressure is 110, Pulse rate plus 72 per mimute.
Polle 1

Fléw rate 2550 ml, per mimite. Micfoijhone tp”tl‘.m f:l.eid and Dr. George Moore,
Three more d;itc;es placed in the defect Sooind e corcnary simis.,
1:564  Heart is quiet .and regul;ar. The last part of the aperture is closed. Appar-
Pele ‘ .
ently 11 sn'laujes. Y_Def'ect. is aboﬁt 4 cm, and g% shapeﬂ.
1‘39 (Dr. Moore), Ome more stitch taken in ﬁe corner = near tricuspid valve,
Pl N : _
Part of the tricuspid opeh has been compromised on the medial aspect. The
flow rai'.e is reported as 2450 m;. per mimite, The mean aﬁerial pressure
is flucétuating between 90 and 106 mm, of Qercury. G;'oss o . tion 1n the
sereén disc apperatus 1o§ks good,
200  Atrial defect has been closed with .W\W ‘around the three intake catheters,

Pelle

2:01 1/400 grain atropiﬁ;a was glven :mtravenoueiy. The tie is removed from the
PeRe :

inferior vena cava. The canmila was removed. Flow rate on the machine was

decreased to 1800 ml, per mimutes.

2:02  Superior canmla is out., The coromary sims is out. The mean arterial pressure -

Pelie

is 70 mm, of mercury. The superior vena cama canmila has been removed.

2302-& (Dr. Moore) ~ The heart beat is very, very faint,
Peli, ’

2:03 -+ Dr. Knight resumes pumping the lung manually. Final samples are being taken, -

pP.m. _ , o _ : '
2:04% The mean arterial pressure is stimulated by cranking the arterial pump of the

‘ p.m. . ) R



~2:96 There was a little wiggle, "No it's all right, Dr. Varco, I don't know what
peme _ ‘

it was, it wasn't due to the heart because the heart



2:06
Pells

2:07
Pl

‘2:99%.

Pele

2:11
Polie

2:12%

pomo

2:13%

Pele

2:14%

Pelle

- 2316
p.m.

~ machine. Reported to be 70 to 80 mm, of mercury.

(Dr...noore) Process, massaging heart. Microphone open rin the field.
Gardiad massage being performed. .Vexfzouvs pressure very h:lgh. . The mean
é.rterial pressure reported a8 ?6 mn, of mercury,

Perforation is made to ;pen the chest lor‘zgitud:h;ﬂ fashion in order 'bo
facilitate massage of the heart, | ’

The heart is completely exposed. Adrenalin injected into the myocardium,

Mean arterial pressure 70 mm, of mercury. The subclavian cammula is still

~

in place.

}hnual massage of the heart contimmed. Weak contraction seen,

Lol

Cardisc massage contimed. Additional adremalin injected inte the heart.
Weak contractions seen., Strength of the adrenalin was 1:40,000, Additional
5 ¢cic. given at 2:11% p.m, Cardiac massage contimed,

Massage interrupted for inspection of the heart. Weak contractions seen,

~The mean arterial pressure at this time is aspproximately 45.

Arterial pumps cranked mamually. Pressure elevated to\90 mn, of mercury.
Heart observed for approximately 30 seconds while electrocardiograph studiles
were made, A weak, fairly regular beat was seen,

Massage interrupted for 15 seconds, Weak contraction seen again, A small



amount of blood pumped in by mamial rotation of the arterial pump crank.

2:16% ~ Pressure was 80 mm. of mercury,

Pells

2:17 Cardiac massage contimied by Dr. Moore.

Petls

.2:19 Only weak contraction seen when cardiac massage is interrupted,

P.ll, .

2:19% Mean arteriasl pressure 50, Manual rotation of pumps introduced blood into
P.tio . ’ '

the subclavian canmile. Pressure elevated to 75 mm, of meré)ury.

A}

2:23 Cardiac massage interrupted. Very weak contractions seen over the ventricles,
Pellle . . '

2:233 Blood pumped in by mamal rotation out of pumps in an attempt to maintain
. Pellle ’

coronary circulation,

2:25% Blood being pumped in by cranking. Massage contimed by Dr. Demnis.
Pelke . )

2:26 Mean arterial pressure was approximately 90 mm. of mercury.

Pelle ’

2:27 Cardisc massage interrupted to observe nature of the beat., Somewhat stronger
Pelte - v

but still very weak,

2:28 Cardiac massage being continued, The mean arterial pressure sbout 85,
Polle ‘ ' ‘

2:29%  Neosynephrine, 1/ c.c., intra-arterially. Mean arterial pressure approximately
Pelts - .

85,

2:30 The heart is very large, There is a fair amount of blood in the chest. Weak
Pelle )

ventricular contractions were seen.

2:31 It was felt that no recovery at this point was possible,
Pelle

2:33 The heart was more completely expdaed and what appeared to be fibrillary waves |
Pelie . ' -



2334

Pete

2:40

Pelio

23434

Polle

2345

Petle

2349

Pofle

were seen on its surface. Electrocardiographic tracing was taken at this time,
Additional blood is being Agive\n intra-artgrially. Arteri;l pressure which had
been recorded as O or 10 mn, of mercury was then observed to rise to about

50 mm.,
Massage of the cardiac msculatare has been continmued but no strong contractions
have been seen.,

Suction ﬁp introduced into the atrial wound. Large amounts of lood evac-
uated.

Ifnlmm:'yv fesuscitation efforts through mamal bag breathing were ceased.

The atrimm was opened and the site of septal repair examined, During the
perfusion, 25 c.c. of sodium ‘bﬁ.earﬁonate, s} c,c;. of ’hmaynaphrine were used.
This neesyz';ephrine consis_ted of 1 c.c. diluted in 100 c.c. of glt;cose,m

_pestbrmm—unitvers .,



