Loma Linda University

TheScholarsRepository@LLU: Digital
¥ LOMA LINDA UNIVERSITY Archive of Research, Scholarship &

Creative Works

Loma Linda University Electronic Theses, Dissertations & Projects

1956

Cardiac Arrhythmias following total Pneumonectomy

Arthur C. Miller

Follow this and additional works at: https://scholarsrepository.llu.edu/etd

b Part of the Cardiology Commons, and the Surgery Commons

Recommended Citation

Miller, Arthur C., "Cardiac Arrhythmias following total Pneumonectomy" (1956). Loma Linda University
Electronic Theses, Dissertations & Projects. 1595.

https://scholarsrepository.llu.edu/etd/1595

This Thesis is brought to you for free and open access by TheScholarsRepository@LLU: Digital Archive of
Research, Scholarship & Creative Works. It has been accepted for inclusion in Loma Linda University Electronic
Theses, Dissertations & Projects by an authorized administrator of TheScholarsRepository@LLU: Digital Archive of
Research, Scholarship & Creative Works. For more information, please contact scholarsrepository@llu.edu.


https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/
https://scholarsrepository.llu.edu/etd
https://scholarsrepository.llu.edu/etd?utm_source=scholarsrepository.llu.edu%2Fetd%2F1595&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/683?utm_source=scholarsrepository.llu.edu%2Fetd%2F1595&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/706?utm_source=scholarsrepository.llu.edu%2Fetd%2F1595&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarsrepository.llu.edu/etd/1595?utm_source=scholarsrepository.llu.edu%2Fetd%2F1595&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:scholarsrepository@llu.edu

VERNIER RANCLISFE MEMORIAL LIBRARY

ERSITY
JRNIA

™™

FOLLOWIEG =
54/'

!
(]
M

TOTAL PIEETHOFRECTOHAY

CARDIAC ARRHYTHXNIAS

130137




?mﬁij SV EBSTE ST ERETRTOETLNS

PREAFSI RS E RIS IR OTES

mmm SEEFEL SRR BRI RS ET TR

msm PEERFERTIECRRET TSSO ®

AR EFRSERERER ARSI

’4 FESBEN

(M) Se RN BeENE

STATISTICAL ANALYSIS ..ovveccscs

I ES S S S S S SRS SRR S R

SIS sanssee

FEORTREPT RSN ETORTOIN

15

8

@



PREFACE

Since the birth of thoracic surgery many
developaents bave taken place, With the
solution of each problem, more real and

potential problems have been encountered,

The purpose of this manuscript is twofeold,
First, to review the problem of cardiac
arrhythnias following total pneunoncctomy
and to suggest possidble etiology, possible
prophylaxis, and definitive treatuent,
Secondly, to present a series of 56 cone
reviewed from the standpoint of abnormal
period, This patient review has not been
previously presented.




IgT2020CTICE

complications followiny total poowsonuctony.
The incldence is sufficient that it can vot
be dgmorsd,

In 1943, Currems, White and Churchill
ported o sorles of 56 patisnts who underwent
argery for carcinoma of the luag or csophagus
in &%@ 12 developes arrhythais
Valie 1is 1247, reported an arvhytimids
cidense of 2.17 i their group of cases, and
also notsd the incidesce to be 14.27 in capes
ever 306 yoare of age. ﬁai:‘ iz consultiag
with his departuont of ancethesia late in 1081,
found that in 42€ mmjor intrathormcic opurations,
ias were moted in 11 cases.

portad that 22.47 of 3¢ pacumoncctonmy paticnts
€E—§?§§%@§a om0 %ﬁ of ershythnis




ANATONY

The heart is a hollow muscular organ which,
in the adult, mcasures about 12 ca, In
length, B -« 9 ¢m, in Dreadth at the broade
est part, and 6 ¢m. in thickness. Its
weight varies from sbout 280 to 340 grome,
hoeart, masely, the right and left atria
and the right and lef't ventricles,

The heart wall is covered by 2 serous laye
er of [iat mesothelial cells, called the

un consists of bamds of fibers which
present an sxcecdingly intricate intere.
incement. They comprise, (a) the fibers
of the ventricles, (b) the fibers of
the atrda, and (c) the atrioventricular

ndle of His,

scopically, the fibers of the heart
muscle differ a great deal froa those of
third smmller, and their transverse striac



mmde up of distinct quadrengular cell
joined end to emd, and esch coll comialns
a clenr oval muclowe which is situsted
the celis is 2 noted tendiepey to lywnch
or divide, the subdivisioss wdting with
offsets froa other cells, thas accomplish-

small amount of comnective tissue,
poculiar fibers Imowm a8 Purkinje fibers.
birds, and cam be best seon in the shoep's
heart, where they form 2 considerable por-
with the toermisal distributions of the
bundlic of His, The {ibers are very such




larger in size than the cardiac cells and
differ from them in several ways. In
longitudinal section they are guadrie

as they are broad. The cenlral portion of
is made up of grasular protoplasm, with no
indication of striations, while the
peripheral portion is clear and hos dis-
tinct transverse siriations. The fibers
are intimately commec

POGSYS g@ definite sarcolemma

branch.®

The heart muscle itself possesses the in-

herent property of contraction spart from

any type of nervous stimulation. The more
eubryonic the muscle the botter it is able
traction wave.

Now we wish to sention something more of the
structures necessary for initiating and

At the junction of the right atrium with

the superior vena cave there is located the
sincatrisl node. This is freguently called



the Ypacemaker® of the heart. 1In this
node {ibers of the vagus and sympethetic
nerves nay easily speed or slow the heart
rate. These node cells are sodified

cardiac muscle celis. In the muscular
septun between the two atria is located

the atrioventricular node, This pode,
also composed of modified muscle cells, Tee
presents the proximal end of a bundle of
ventricular bundle of His. In the septun
it divides into right and left branches
which finally reach the surfsce of the vene
tricular cavities and break into a meshwork
of the fibers called the Purikinje systen.

Starting with sinoatrial node, or “pacemsitsr®,
through the atria and reaches the atrioven-
tricolar node, From there, the wave travels
the bundle of His, its branches and the
Purkinje systen to the ventricular muscle,

We know thal the heart is able to beat




rhythmically after its complete separation
froa the central nervous system, but in
the pormal anisal the sutomatic action is
under the continuwous influcnce of nervous
prises:

1) Groups of nerve cells in the
medulla called the cardiac centers,

2) wverious afferent pathways along
which imspulses are conveyed to these cen=-
ters {rom nuserous regions of the body, and

8) the vagus and acceleralor or
augmentor nerves which trapsnit ispulses
from the centers to the heprt., The vagus
nerves are cardio-inhibitery. During
norsal 1ife the vagus morves exert a cone
tinuous restraint upon the sction of the
heart. The accelerantor fibers belong to

It has been showm that to remove all
accelerator influence from the heart, it is
sary to remove the stellate gangl
and to interrapt the connections as far dowm

as the fourtk or fifth thoracic ganglion.




T¢ should be mentioned, however, that these
conditions, the activities of the cardice.
which reeult in the continvous discharge of
mpulses along the cesresponting cardiac
nerves are in turn dependent to a very
large extemt, if sot entirely, uwpon the
reception of impulses by afferent paths.

In other words, the maintenance of the tome
of the centere, snd so of the normal reste
{ng rate of the heart, and the alterations
ters erise in all parts of the bedy, the
heart itself imcluded. 3By these influences

example, sote the fairly well Imown oculow
cardise refiex in vhich slowing of the



upon the eyebell at the outor canthus.
Afferent Tibors are known to cxist in the
these 1ic within the hoart tissues and up-
on the sortic arch, A rise in the presswre
reflex was saned after ils disceovers
Bainbridge.

atropine, muscarime, pilocarpine,
puine, acetylcholine, nicotiine

m gothers.

Enown materisls found in the circulating
2) Adrenaling

4) The sci¢ metabolites, o
dioxide and Inctic acid.

Carbon dicxide axerts its effect disecctly
W tﬁﬁ w g to et iy Sl
as upes the cardisc and vasomotor contors.




Carbon dioxide and lactic acid, formed
during the activity of muscle and other
tissues, dilate the peripheral vessels,

and the higher carbon dioxide tension in
the venous blood return to the heart
enhances the extensibility of the cardiac
muscle fiber during diastole., Consegquently,
a favorable effect upon the filling of the
heart is noted and the cardiac output is
therefore increased,

It has been found that the junctional
tissues are particularly sensitive to high
tensions of carbon dioxide. Auriculo-
ventricular conduction is markedly depress-
ed when the carbon dioxide excess is such
as to cause a fall in pH of the fluids
bathing the cardiac muscle fibers., Heart
blwkwinmmrmmmmruaag
level of arcund 7.0. Best and Taylor
have pointed out that continued exposure
of the heart to a high CO, tension causes
weakening of the beat and the development
of irregular rhythms,

The output of the heart is reduced slightly
by high tensions of oxygen, and is increased



slightly by low oxygen tension., The

heart rate is increased in the early stages
of oxygen lack, In the later stages of
anoxemia, arrhythmias develop and heart
failure supervenes, The heart suscle

itself is unable to contract any considerable
oxygen debt.

EISTORY

The fact that arrhythumias do occur following
thoracic surgery, and more notably felleuiag.
total pneumonectomy, is not new, However,

no great amount of literature has been pro-
duced on the subject. In 1843 Bailey and
Betts’ reported on 786 patients who had re-
ceived total Fﬁtﬁiﬂﬁﬁ@tﬁl’. 0f this number
eight developed either auricular fibrillation
or auricular flutter. Yone of these
patients had evidence of heart disecase.
Priedlander and Levine® back in 1934 re-
ported that auricular fibrillation and
auricular flutter can occur without evidence
of organic heart disease, In 1938, Orgain,
Wolff, and White’ further reported on the

occurrence of uncomplicated auricular
fibrillation and auricular flutter, They
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commented on its frequent occurrence and

good prognosis in patients without evidence
of cardiac disease. Bailey and Betts?

went on to speculate as to the etiology of
the arrhythmias following pneumonectonmy.

In two of their eight cases a moderate rise
in fever was noted at the time the arrhyth-
mia began. Only one patient remained
afebrile at the time of the arrhythmia. The
hypothesis suggested was that the precipitat-
ing factor was vagal irritation from a stitch
abscess or infection of the bronchial stump
in the presence of hyperexcitability of the
auricular muscle resulting from marked dis-

placement of the mediastinum,

Among the twelve cases reported by Currens,
White, and Churchilll, were eight cases
of auricular fibrillation and four of
auricular flutter, They stated that age
seems to be a predisposing factor, since
they had noted that arrhythmias seldom
occurred following thoracic surgery in
patients below the age of forty years.

In 1944 Smith and Wilsonl0 reported on

some important investigative work on the



relationship of anoxemia of the auricles

and vagal stisulation (mecholyl effect)

in the hearts of dogs. %In the normally

beating heart it was found that:

1) anoxenis apparently renders the heart
more sensitive to the action of
aecholyl;

2) auricular fibrillation freguently
occurs spontaneously, or is easily
induced by minute, mechanical, auricular
stizell alter small doses of mecholyl
during anoxenia;

3) reoxygenation of the blood results in
the restoration of normal cardiac

in another series of experimenis, the factor

of auricular distension was eslizdnated by

perfusing the covomary vessels of the heart
while the heart was beating empty; the ade
ninistration of mecholyl also produced
auricular fidrillation in hearts with acute,
experimental *aitral stenosis® ®,

Searching also for specific etioclogy,

dassie and Valle? stated that apart from
the factor of age, the reason for the high
incidence of arrhythnias following pneumonec-




wi ’t 2 W &f ’*;5 '- ""“?‘75 1
in the production of the abwormml cardisc

. olvisg clinical cases is that

the cosbisstion of vagal stisulation in
the presence of anoxis is the single nost
imt factor in the aﬁa&g of m

and this is oxtresely importent, they were
able to do this only xm amoxia, It i
Enown that cardiac arrhythuias are mepe apt
and Poe 12 reported statistical data on the
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focal ventricular premature contractions were
the most freguent and dangerous srrhythaia,
The conparative group received penthothal
(Abbott) smitrous oxide and ether, Only 9% of
these cases had some type of arrhythada, In
this group the asricunlar arrhythaise were

oo Comon.

The question of irauwss 28 an eliologic factor

is always intriguing. ?wmm stated in |
1958 that, "irassient cardiac arrhythuias ‘
induced by acn-peneirating traues fo the chest
has been reporied ouly rarely, - an exiensive
revieow of the literature revealed ounly 17

cases [ollowed Ly apparenily compleie re-
covery. it is guite probable that the

reporisd cases represent only a fraction of

the true iscidence and that increasing
awareness of the possibility coupled with

more common use of the electrocardiograph

will dotect cases more freguently® He thinks
due to contusion of the right auricle in

the region of the conduction system beding
oceasioned by compression of the heart againet
the liver at the right pericardiophrenic amgle..
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CLINICAL

ia atteapting to obtain sore information
regaxding etlelogy, prophylaxis, and treat-
zent of candlsc arrbythmias following total
RO RIONGE : nducted a survey in the
forn of a brief guestionnalre, The men
contacted in this swvey included rscogmnized
men 1n the fieid of thoraclic surgery, anes.
thepiology and cardlology. A fairly wide
by the fact that answoers were received from
teaton, Yew York, Woshington, P.C.,
Philadelphia, Detreit, St, Louis, Ann Arbor,
Tadison, Wisconsin, Portland, Oregon,
Seattls, San Framcisce and lLes Angeics.

one causs roceived 2 mjority vote. Howe
ever the etislogical possibilities montioned
included the following factors listoed
according to tho freguency of nention in the
repliies received,



1)
2)
2)

4)
5)

)

()

8)
2)

Reflexes, vagal
ation, inc
-

pdrect trauas.

is



i7

Burford'® in rendering an opinion stated

that *I am not at all s0lcd on the idea of
so-called ‘vago-vagal reflexes'. I doubt
very much that pulmonary, hilar or cardiac
manipulation will ever produce cardiac

of that orgam is properly oxygenated and
when the carbosm dioxide lovels are being
saintaised at a normal level,” Bailey 1°
felt strongly that pestoperative arvhyth-
aias following pneuncnectomy are due to
pulmonary hypertension asgocisted with
ligation of one of the mainm arterics,




The following is o attempt fo list the
factors which can probably be considered

9} Acrensl dis

16) k&agggﬁa tension and sediastinal




is

It is my opinion that the most importaat
factors in the etioclogy of cardiac arrhiythe
mias in pesipneumonectomy patients are
dioxide levels. One of these cenditions
plus mechanical stimulation of the nyoe
cardium either directly or through nerve
reflexes provides a formal invitation to

The guestion of prophylaxis was also sure
veyed, and as consistency would demand,

the answers to the problem consisted chiefly
ai‘mtamtt&emiﬂfmm
suspected under etioclogy.

4
Mlayl feels thet the use of blood

transfusions during pneumonectomy contributes

to the problem of arrhythnias by adding to

the iscrease in puluonary blood pressure

which results {rou pneumoncciomy. Yo others
ed this situation.

ccided differences of opinion



2t

regarding ansesthetic agents,

definitely against the use of digitalils
preoperatively in casce without evident
hoart disease. The prophylactic use of
quicidine sulfate prooperatively wms
suggested by several,

A careful preoperative work up should be
done og all paitients scheduled for
clective pneumoncctomy, This study should
include earsful evaluntion of the cardio-
onsidered at least to the extent that no
mawmﬁwmmm
be found to exist. Anemia should be
corrected. ¥We also cranine for the presence
ical wremia, greoss disimation of

wcwwumm




should be availadble and used vhon necessary.
The use of oxygen in the immediate poste

It is usually discontinued in about twentye
four hours, but may be continued longer if

It is important at the end of the operation
to adjust the istrapleural pressure on the

operative side, unless a water-seal Jdraine

age tube hes heem used,




1) Patient's initiale
2) Age

2)
4) riagmosis
5) Left or right sided procedure
£) Asncstheiic agent used

7) Total operating time

8) ZResmlt-

resident staff at Jeraan Eiefer Hospital,
retroit, Michigan. As will be noted most
pulsonary tubercalosis with cavitatios, It
is well known that pulmosary rescctions are

dition,

In the followlag cherts, the sblveviatios
*F.A.T.8,.{Cavr)" means “far advanced

Procaine®, "EV.* is ussd forWinyl cthere®,
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Total cagis == S A a8

Hortality mate S— 7.5¢
{oath within 8 m%m}

Night poounonectomy e~weewwemee 10,07

Haher of male patients wesmme 58
x of fesmle putients e » 40
 of male deaths wwmewwaos <

40 Yemrs
46 Yemrs

.08
3 Hours
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the patient had a siight irregulari
his cardiac rhytha during th
was woed., He died on the sixth day.

One ense, & 40 yoar old mon sho had been
given digitalis precperatively, develeped
day.




ARALYSIS OF CAUSE OF DEATH

Teath ocourred in from 1 - 17 days
postoperatively.

Total dea R e

Inadequate cardiv-respiratory rescrve

®"Cor Fulmonale®

i ahonde s

Massive pulmonary enbolisn wesswswwes

Acute right heart dilatation eesees
{This patient had old mitral stenosis
with iasufficiency.)
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the treatment of arrhythumiss following total
survey felt that the treatument of those
et of 2 similar type arrhythai

In comsidering atrial fibrillation Whitel®
arrhythnia 1s the serious factor and if that
is reduced to n normal heart rate the cire
culation say be maintained in a satisfactory
sy in spite of the irregularity. The fact,
however, that the circulation is more
efficient with norsal rhyths thas with atrial
fitriliation at the sawe heart rate makes it
of ten worthwhiles to attempt the restoration
of sormml rhyths, for there any cone a time
the difference between cardiac sufficiency

Prinsmetal snd Eemnamer 17 remarked in 1954



that, "The majority of cardiac arrhythn

can be controlled by proper use of the

digitalis glucesides, guinidine, procaine

amide (Promastyl), carotid sinus muassage,

ant sedation. Since the clinieal soverity
haia is usually proportional to

rihance in ventricular rate, cmerpenc:
treatunent is designed fo normaiirze this rate
haia perelists,®

usually either atrial fibrillation or atrial
flutter, we profer to depond on the use of
dime., ©f the purified digitalis preparations,
ianateside € {Codilanid Sandez) is one of
the most widely used in this country. It scts
rapidly and is guickly eliminnted., This drug
venously. The full digitalization dose is
usunlly about € - § og, or 1.2 t&lﬁ&,

1y divided doses are given; such as
giving 1.2 sg. or, 6 cc initially, followed,
if necessary, ia one howr by 0.4 mg. or, 2 co.

of course, othor purified digitalis preparations



smay be msed, but we usually prefer Cedilanid,
At times this preporation will contrel both
rhytha coptinues (o remain irregular after
full digitolization we use guinidime in
addition.

guinidine has been ealled the "Lroad SpoCe

It bas boen uwsed effectively in the proventiom

and ternination of atrial fibrillatien, atrial

fiaﬂar, atrial extraaystol gz

systoles. The only sbsolute comtraladication

fo the use of this Jdrug is a history of a

tien of the drug. m,atmmtum

in patients with conplete atrioventricular

beart block., This drug i amily administerod
ne sulfate is svailable in 0.1, 0.2, and

0.3 gu. tablets. Solutions of guinidine glue

conate and quinidine hydrechleoride are availabls




“fin initial dose of 0.2 to 0.0 gn. of

quinidine sulfate is comsonly used to termine

each dose. When o more roapldly increasing
action i1 required, the drug may be given every
hour, but one must sccept the greater risk of
mtoward effects.” Since guinidime is rapidly
elinisated from the body, long coatimued ade
tion carries so danger of cummiative
mmm and the w has been used prophy
after three or four egual, two howrly Josesn,
the size of the dose is increased by 0.1, or
0.2 gn. This dosage is then given three or

rm the trostment of the arvhythmia,

at all posaible,
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zing the data that has been presemtod
1) The incidence of cardiac arrhythming

2)

8)
effect on prognosis of the patient,
cal stimulation

mmm@f etiology.

£) The patient over 40 yoars of wetﬁ
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