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THE HEART IS THE TOUGHEST STRONGEST
MOST PERSISTENT AND TENACIOUS ORGAN
AND CARRIES ON AND ADAPTS ITSELF
AGAINST ALMOST ANY ODDS OFTEN FOR A
TIME WITHOUT SUPPORT OF

OTHER
ORGANS "

Dr GorooN Munray
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INTRODUCTION

Many congemtal diseases are not fully or correctly diag
nosed untl they come face to-face with the cardiac surgical
team performung the surgery Since the cardiac surgical field
has expanded over the past decade the mcidence of meorrect
climeal diag] has d d gly The Cardiologsst,
the Paediatncian the General Practitioner and the Cardiac
Surgeon through team work have caused these favorable
diagnostic results There 15 no reason why 2 85% diagnostic
accuracy pre-operatively cannot be attamed 1 the future

Doctors are unable to look up the diagnosis as they
can the treatment of the disease once the dragnosis has been
made We must make the diagnosis from the symptoms and
the signs presented by the patient In the case of an mfant
1t 15 much more difficult for obvious reasons

The diagnosis of a disease bemng the most important
aspect of the practice of medicine or surgery 1t 1s tantamount
that we learn the signs and the symptoms which are char
actenishic of each disease  After much logical consideration
we should amive at the correct diagnosis

It 1s 1mportant m the diagnostic field that we be aware
of all the other diagnostic possthilities  If we are not aware
of a disease or defect how then are we able to consider 1t
m the dagnosis? It 1s what we do not know that 15 often
more important than what we do know

The education of a doctor should never cease Once we
cease leaming the new and much of the old we soon become
lost and wade blindly through the mire of despondency and

Vi
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ignorance  We must keep abreast of the advances in med:
cme through travelling reading, practical experience and
carryng out research whenever possible The doctor should
always be a student of his art

In the following pages the student will find much
common knowledge and perhaps some which 15 new Due
to recent advances and greater mterest m cardiovascular
lesions 1t behooves us to be able to help these Lttle patients
who are brought for help and mformation regarding their
particular allment

The present day public 1s too well informed through
the medrum of the press to accept many cloaked answers from
therr doctors as  Just one of those things “He or she wll
grow out of it or that Nothing can be done They want
to know and nghtly so and they will find out what the
trouble 15 and that something can be done It 15 our ethical
duty to tell them correctly at the begmning if possible  Too
many neurotics have been made through the wrong diagnosis
or msinformation or no information at all

More mstakes are made by not knowmg or by not
Jooling than by knowing and not telling or using this knowl
edge There 1s nothing worse than ignorance mn motion
If our diagnoss 15 correct then our treatment should be of
benefit It 15 then that the patients are happest and a better
public relationship exists  There 15 very little magic” left
m medicme—only cold facts We should exammne and re
examne until we are sure of our diagnosis or diagnoses In
medicine we should never take anything for granted but
studv and screen each patient carefully and follow the Golden
Rule 1n so domg

There may be exceptions to many rules but with an
open mind and logical thinking each statement as lsted
within these covers mav be found to be steeped i greater
information At times all we need 1n a diagnosts 13 a “lead”
There are many leads” if we but know of them

The following arrangements classifications and abbrevi
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ated statements on congenital heart disease are not ongmal
but are gathered from many authortative and long expen
enced cardiologists and cardiac surgeons throughout the
world The author has attempted to collect a bouquet of
other mens flowers and only the nbbon with which they are
bound belongs to hum  These are armanged for possible easy
reference because volumnous works too frequently obscure
good judgment

In conclusion I wish to estend my smcere gratitude to
the following for their nstruction and early encouragement to
me 1 the field of thoracic and cardiac surgery  Professor
Clarence Crafoord of Stockholm Sir Russell Brock Sir Price
C Thomas and Mr Holmes Sellors of London Professor
Enk Husfeldt of Copenhagen Mr George Mason of New
castle and Professor PR Alhson of Oxford To Dr Alfred
Blalock Dr Richard Overholt Dr Robert Gross Dr Charles
Bailey Dr Claude Bech Dr George C Gnffith and Dr Henry
Swan of the United States To Dr W G Bigelow of Toronto
Dr Pere Rendondo-Ramerez of Mexco City and many others
from whom I have learned much through my association
with them

1 am especually grateful to the Cardiologists Dr Charles
B Rich and Dr Gordon Bell of the Umversity of Alberta
for therr patience and helpful advice 1 reviewing the manu
seript for me

The author accepts any and all responsibilities for errors
or msmterpretations found wathin the covers of Toward the
Duagnosis of Congemtal Heart Disease Any statement 1s not
necessanly the opmion of the reviewers

My thanks are extended to Miss K Carley of the Labora
tory Department of the Royal Jubilee Hospital for her abiity
to decipher and to type the manusenpt from its ongal
wrtten form  To others who have helped m any way my
thanks are extended and last but not least to the publisher
I am most grateful

W C Warresme M D
Victoria BC
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CODE FOR ABBREVIATIONS

A P W-Aorte-Pulmonary Window

A V-Arteno Venous

AV Communis—Atrio Ventricular

A AV R ~Aortic Arch Vascular Ring

B B B ~Bundle Branch Block (Bt or Lt)
CA or C of A~Coarctatian of Aorta

C A ~When associated with topie means Cardiac Arrest
D D —Dufferential Diagnons

E C G ~Electrocardiogram

FO or PF O —Patent Fossa Ovalss
TASD or ASD-Interaunscular Septal Defect
IVSD or VS D —Interventnicular Septal Defect
IV C ~Infenior Vena Cava

1 CS ~Intercostal Space

LV -Left Ventrcle

L A~Left Aunicle

M V~Mitral Valve

M § —Mitral Stenosis

M I ~Mitral Insuffeciency

P A ~Pulmonary Artery

P § —Pulmonary Stenosis

P P8 —Pure Pulmonary Stenosis

P DA —Patient Ductus Arteniosus

R O A —Right Oblique Anterior

B A ~Right Auncle

RV —Right Ventncle

§.A S --Sub Aortic Stenosis

§ V C ~Supertor Vena Cava

5 ABE ~Sub Acute Bactenal Endocardins
T A ~Trcuspsd Atresia

T V ~Tricusmd Valve

T of F ~Tetralogy of Fallot

T GV ~Transposstion of Great Vessels

V A—Venous to Artery

V ~Ventnele Rt or Lt



MEANS OF DIAGNOSING HEART DISEASE

The followmg 1s a guide which 1f followed should brng the
dragnosis to those who seek 1t

1
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know the embryology anmatomy biochemustry and the
physiopathology of heart disease

Know of all closely sumilar lesions which may exst
Possess a good dragnostic acmty and be Jogical

A complete history of the patent and two or three
examinations 1 a quiet well highted room  If the patient
1s a chidd or an mfant then a mld sedatve will bring
nch rewards

Examine before and after exercise and babies when
asleep 1f possible

Posibon the patient m order to bring out sounds and
murmurs to the advantage of the exammer Eg left
lateral recumbent position for mutral disease

Use fluoroscopy and s rays m the most advantageous
posthons  One exammnation 1s often not sufficient A
lateral film should always be taken and other posttions
where indicated

The E CG and phonocardiograms

The CBC haematocrit sedimentation rate and blood
cultures

Angiocardiograms  artenograms  oesophagograms veno-
grams and venous pressures

Catheterizatton for pressures and O saturation m the left
and nght chambers and great vessels

Curculation time, dilution dye tests and oametry (ear)

Use good clmical judgment 1 all aspects of differential
diagnosis
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SOME GENERAL
DIAGNOSTIC PRINCIPLES

(Congenital and Acquired Lesions)

Central cyanosis mdicates a night to left shunt (V A)
Central cyanosis 15 best seen n the tongue and the
mucous membranes  Clubbmg of the digits 15 frequently
present

Cyanosed nails 1n the newborn 15 1n keepmg with central
cyanosis which means an opening between both sides
of the heart and something else which raised the pres
sure m the nght side above that of the left Eg Pul
monary stenosis Pulmonary hypertension Atelectasts
In central cyanosis and dimimshed pulmonary flow pa
tients may be helped through operation

A dimmished or mncreased blood flow to the lungs can
be recogmzed by x riy fluoroscopy and the circulation
time

Peripheral cyanosis does not indicate heart disease per
se though 1t 1s common with mutral and pulmonary
stenosis and equally i many normal children on a cold
da;

Co}xlugesuve heart failure rarely occurs m childhood in the
natural course

If the hiver 15 enlarged i the presence of a gallop rhythm
and cyanosis 1t 1s not apt to be Tetralogy of Fallot (T
of F

“A srzlall heart 1s a normal heart” (unless compressed)
Convulsions may be due to anoua due to a shunt causing
as seen 1 pul y st

a low pul YD
(PS)
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An mterventneular septal defect (IVSD ) 1s the com
monest cause of heart failure i children However
cases of PDA and CA should not be overlooked m
the diagnosis

1f the BP 15 elevated mn the arms then check the lower

Lmbs for coarctation of the aorta (C of A) A throm

bosis m any artery of the body will cause hypertension mn

varying degrees E g Pulseless disease

Congestive failure 1n mfancy 15 mtally charactenzed by

rapid respurations lhver enlargement and rales

The blood pressure should always be obtamned in all

lmbs 1n congenital heart disease and mn all cases with

hypertension

Questions concerning x rays of the heart

{a) Which chambers are enlarged?

{b) Which great vessels are enlarged and are both pres
ent normal and i normal position? Are therr
branches normal? An ROA film shows the pul
monary artery enlargement best

(e) Is the systennc venous return normal?

(d) Is the pulmonary venous return normal?

The presence of an atypical continuous murmur should

always raise the possibihty of a complete absence of the

pulmonary artertes  {Blood may pass via the bronchial
artenes }

A narrow great vessels shadow may mdicate a hypo

plasticaorta Eg (a) A Vcommums

(b) Complete transposition of the great vessels The
shadow 1s due to the two vessels lying behind the
otherma PA” view

Angmal pamn m mfants may be due to anomalous ongm

of the left coronary artery

In cerebral anoxa with convulsions m a baby who has

slow respirations where chimeally rapid ones would be

expected the aorta most certamly anses from the RV
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or 1s recerving large amounts of venous blood therefrom
Low voltage n the ECG may mean that the coronares
receive venous blood and an anowc state eusts
Pulseless disease 1s due to local artentis wath secondary
thrombosis of the vessels ansmg from the aortic arch
charactenzed by syncope amnesa black outs, paresis
and absent pulse in these vessels It 15 found more
frequently 1a the adolescent female but thrombosis oc
curs 1 old age from arteroscleross at the same sites

A wide pulse pressure suggests PDA  aorhic msuffi
ciency AV aneurvsm heart block hyperthyroudism,
artenoscleross of the aorta or an aortic pulmonary win
dow or fistula

A narrow pulse pressure suggests shoch aortic stenosis
myocardial weakness cardiae tamponade or constnctive
pencarditis

In persistent tachycardia chech wath the ECG It
may not be from hyperthyroidism anuety or infarction}
A large heart 35 an abnormal hemt DO NOT mustoke
the wide compressed heart of pectus excavatum or
kypt 3 for an enl. d heart (See a lateral film
of the heart )

Diastohie murmurs are usually orgame  In congemtal
heart disease an apical diastolic murmur does not smply
orgame mtral valve disease even though organic heart
disease exsts

The FCC for coronary disease should be done follow
mg or during exercise onlv 1f the heart 15 normal at rest
Dyspnoea 15 the chief symptom of heart disease and
psychosis but may anse from polmonary disease anae
mia acidosis disease of the nerves, bramn and the muscles
of tespiration  1f the heart size 15 normal there 15 apt
to be a pulmonary cause for the dyspnoea  One should
exclude the hyperventidation syndrome

Cough 15 not often due to heart disease unless the Jungs
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Toward The Diagnosis Of Congenatal Heart Disease 7

are mvolved danly Eg Pul

pulmonary cedema or embolt

Pulmonary hypertension may cause pan sunilar to that

of coronary disease but more frequently the hypertenston

1s associated with dyspnoea asthma, emphysema V

SD PDA ASD and mtral stenosis should be ruled

out as a cause of pulmonary hypertension

Splent. colon flevure pamn shipping costal cartilages and

Tietzies disease may synulate coronary pam

Examie the aprcal area m the left lateral recumbent

position for best results

After the age of 50 caleific aortic disease 15 common

‘When 2l the pulmonary veins dram mto the right aurcle,

then the lungs are congested The nght aurcle 15

greatly enlarged

AV shunts are foundin the followmg

(a) Anomalous pulmonary vems

(b) IASD

(c) PF Ovale (large)

{d) AV ventnculans commums

(e) IVSD

(f) Aortic septal defect (Aortic pulmonary fistula)

{g) Overnding pulmonary artery

(h) Coronary sinus and truncus arteriosus

(1) PDA

(1) Ruptured sinus of Valsalva

(k) AV aneurysm of the lung (Some consider this a
V A shunt )

(1) Traumatic and mflammatory lesions and new
growths rupturmg to an artery and vemn

Cerebral anoxia i the mfant or child may show

(a) Slow breathung (apnoea)

{b) Unconscrous spells

(e) Later the cluld may squat to overcome the spells

y hypertension
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as 15 seen i Tetralogy of Fallot and other nght

to left shunts
The absence of a murmur m a eyanosed child raises the
question of complete pulmonary atresia  (Isolated P S
with or without IASD always has a murmur and 1s
always best heard in the back )
An unexplained fever of a weeks duration 1s sufficrent
grounds for suspectmng bactenial endocarditis 1n a patient
with known valvular or septal disease
PDA (Patent Ductus Arteriosus) may have a systolic
murmur only 1n early life
Lest we forget pencarditis look for 1t more often The
nght pencardio phreruc angle 1s frequently observed to
be acute i x rav films
Pulmonary embol: are often overlooked They are com
mon post operatively They may cause pleuntic pamn
only or be lethal due to the large size of the embolus
Use nitroglycerine just prior to exertion to test the pres
ence of coronary disease Coronary dilatation may be
come Irreversible with prolonged use of nitroglycerine
causing thrombosis due to slowing of the blood serum
Haemoptysis may anse from pulmonary hypertension
One may note frequent chest colds” from A V shunts~
many tmes mustaken for “bronchitis”
Leg cramps coldness numbness and non healing ulcers
may be due to coarctation of the aorta (C of A) or
simlar artenal blockage Do not mistake for Buergers
or LeRiche s disease
Look for a congenstal heart defect in a “squatting” child
Children may also entwine their Jegs or lean on their
laps Tl 1s more often associated with Tetralogy of
Fallot
Pul

Y causes dysp! i achld Ttas
best seen on a well populated school ground Watch
the child who lags belund or who 1s squatting
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Toward The Diagnosis Of Congemtal Heart Disease 9

Dysphaga and stridor m an 1nfant may be due to a

vascular ring about the trachea and oesophagus to an

abnormal subclavian artery (Vasa lusora), to severe

pectus excavatum or an enlarged thymus

I d venous p 1s found 1n pericardibis tamp-

onade meduastmal tumors night heart fatlure, vena cava

syndrome Ebstemns disease and tricuspid stenosis

Look to the lungs and mediastinum m obstruction of the

vena cava {supenor)

Lower body cyanosis m 2 child with clubbed toes may

be found m nfantle type of coarctatton of the aorta

(C of A) In adults these findings suggest a PDA

with a reverse flow

“Bird hke movements of patients are seen 1 thyrotoxic

heart disease

Alcoholies suffer from vitamm deficiency and may have

enlarged hearts (abnormal)

Splinter hemorrhages may be seen m the nails and one

may find a Grade IT murmur present with bactenal endo

cardibs

Bradycardia 1s frequently present i hypothyrotdism

Test the carotid body reflex carefully in all cases of tachy

carda of questionable onigm

Syncope may anise from a sensitive carotd body Tum

ing the head might drop the pattent (syncope) as does

a tight collar or local pressure

Pulmonary stenosis and IVSD cause a harsh murmur

along the Jeft stemal border A thnll 1s very inconstant,

To bring out murmurs use exercise Take the blood pres

sure and E CG following exercise for better evaluation

A large pulmonary artery 1s seen 1n

(a) Mitral stenoss

(b) IASD 1VSD

(¢) PDA and aortic
pulmonary fistula

(d) Essenmengers syn
drome

(e) Multiple pulmon
ary embol:
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(f) Pulmonary fibrosis  (h) Emphysema
(g) Pulmonary valve (1) “Idiopathic” dilatation of
stenosts (post steno the pulmonary artery
tic dilation)
Rarely does one see rib notchmg m (C of A) below
age of fifteen years
The pulmonary second sound 1s ncreased m pulmonary
hypertension Eg  Mutral stenosis Eisenmengers
complex aortic pulmonary window or embol:
Masqueraders of a faring heart (myocardosis) are

(a) Gastrie pl (e) Tired
(gas) (f} Personality changes
(b) Insomma and (Morose and tyranmeal )
dreams {g) Anoreua
(c) Fatigue (h) Many changes from
(d) Ergophobra (fear the normal ™

of doing usual acts)
Increasing venous pressures are seen m the early farling
heart Check the venous and arterral pressures Haem
orthards and bowel haemorrhages may be associated
with heart falure pericarditis or curhosis of the hver
Do not mustake cardiae asthma for bronchial asthma as
heard m the presence of a bronchial adenoma Al that
wheezes 1s not asthma *
CARDIOMEGALY 1s seen also m
(2) Anomalous ongun of the left coronary artery from
theP A
(b) Famihal
{c) Fibroelastoss
(d) Fnedreich disease
{e) Gargohism
(f) Von Gierke s disease
{g) Rhabdomyoma
(h) Myocarditis
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Toward The Diagnosis Of Congenstal Heart Disease 11

A systolic murmur at the apex may be the first physical
sign of anemma hyperthyroidism or a dysfunctioning sym
pathetic nervous mechamsm

It 1s often wise to leave well enough alone after three
score years and ten

Remember that the heart may not be alone or be the
primary cause of the patient s complamts Examne every
system carefully  Post operative comphcations are 1o
direct proportion to the pre operative mvestigation prep
aration selection and diagnosis

Collaterals prolong hfe they are safety valves for a
time but help 1n a diagnosis if observed during the ex
ammation  Varicose veins are frequently due to cardac
obstruction and not from standing

About 80% of the troubles m medicine are due to blocked
lomna  If all the lumina are open there will be few
signs and symptoms of disecase Eg Bowels ducts
ureters valves artertes lymphatics

The principle function of the heart 1s mechanical

The heart 15 made of two pumps lymg side by side each
serving its own portion of the body If therr streams
meet other than at the pulmonary or systemic capillanes
then there should be clinical evidence of a lesion
Supernumary corenary arteries are not wnfrequent. The
coronary artertes and veins may be jomed by a fistulous
tract

Anoxia 1s a concept of pathelogie physiology

If the bronchioles are obstructed otygen cannot enter
the blood via the alveolar sacs therefore cyanosis occurs
Keep the bronchi clear Many cases of pulmonary oede
ma die because of anowia from blocked bronclu only
Oxygen must have a direct passage to the alveoh to be
of use

‘The hyperventilation syndrome causes many vague symp
toms and signs until we understand its mechanism and
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Toward The Diagnosts Of Congenstal Heart Disease

biochemustry  Look for it in all anxious and nervous

pabents
Anovia may arnise from
(a}) High altitudes (1) Obstruction of O or
(b} Emphysema blood flow
{c) Heart fadure {3) Cigarette smolng (The
(d) Shock elashic tissue of the hung
(e) Anaerma 15 destroyed )
(f) Haemorthage (k) Alveoclar fibroms (Ruch
{g) Oedema syndrome)
(h) Cyamde, CO, and (1) AV fistula
drugs (m) Respuratory alkalosis

COs narcosis 15 not present m hypen entilation syndrome
but an excess of O 1s present There 15 an excess of CO:
m emphysematous lungs Use care with oxygen therapy
1 the latter

Cyanosts fram mtrites from a chicken yard from well
water nearby reduces haemoglobin m the bleod  Ask
regarding infant water supply in cases of cyanosis an
babres who Iive 1 the country and use well water
Bilateral atresia of the posterior nares may cause anoxia
and sudden death m newborms

There must be five grams of reduced haemoglobin per
100 cc of blood m perpheral crculation to produce
vstble cyanosis

Factors lling cy m the Sy Circulat

are

(a) Volume of A V shunt

{b) Rate of utthzation of O;

{¢) Penpheral stasis

Factors associated with the Pulmonary Circulation n
the presence of eyanosts are

(a) Vital capacity

(b) Rate of flow through the langs

(¢) Partal pressure of Oz
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(d) C: 1 hies i the pul y arculation
(e) Difficulty m return of oxys! d blood to sy
circulation

(f) Failure of the blood to be otygenated as 1t passes
through the lungs (Eg AV aneurysm )

(g) Concentration of blood (Eg Polycythemma )

(h) Pulmonary disease (Rich syndrome )

{1) Inadequate cireulation

(1) Drugs as morpha

Determme the cause of cyanosis m the malformed heart

by

(a) Size of pulmonary artery (Conus)

(b) Oxygen saturation of artenal blood will demonstrate
presence of reduced haemoglobin msufficient to
cause “visible” cyanosis

(c) Effect of mhalaton of O: upon O: saturation of
artenal blood

(d) Cirenlation time

Look for clubbmg 1n cardio-pulmonary lesions

mfrequent 1 pulmonary malignancy also

Look for central and penipheral eyanosis

Aetmlogy of dyspnoea

1 Mechamcal Impairment of Ventlation

(a) Muscular weakness Eg Pohomyelits and my

asthemia gravis

(b) Skeletal fixrahon Eg Pectus excavatum

(c) Hydrothorax pneumothorax penrcardal effusion
or constrictive pericardibis

(d) Diaphragmatic herma

{e) Bronchial or tracheal obstruction

Impawrment of Pulmonary Distensibihity

(2) Pulmonary congestion

(b) Pulmonary fibrosis

(c) Alveolar fibrosis (Rich syndrome )

It 15 not

o
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Toward The Diagnons Of Congenital Heart Disense

(]

Pulmonary Insufficiency
(a) Emphysema
(b) Infl 1on of Tung p hyma
(¢) Multiple pulmonary embol
Inadequate delivery of O to tissues
(a) Arterial hypoten  (c) Cardac failure

s1on
(b) Anaemn
Hyperventilation of Central Type as from Aaidosis
(a) Nephnts {c) Hyperthyrotdism
(b) Diabetes (d) Hyperventilation syn

drome

There are no symptors w heart disease which are abso
lutely typrcal and can be accepted as evidence of heart
disease  We must ponder and weigh eich findmg
order to come to a logici} conclusion
A patient may have a severe lesion of the cardiovascular
apparatus without symptoms
Precordial pam upon exertion 15 frequently assocated
with heart disease A check of the coronary arterses s
m order
Sleepl 1sac sign 1n ecardto Jar disease
and 15 too often overlaoked Too much sedation 15 fre
quently handed out by the attendant Furst, find the
cause
Electrically amplify ing stethoscopes are useful and bring
out tones better for those whose hearing 15 defective
For a classification of cardiovascular disease, the reader
15 requested to refer to Luisabas book on Heart pages
164 165
Hoarseness may be present 1n Jestons causing dilatation
of the pulmonary artery due to compression of the re
current laryngeal nerve

W

«t

3 Percardual effusion mav cause the patient to rest on hus

hands and knees or Jean over a pillow on Iis lap
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Toward The Diagnosis Of Congenstal Heart Disease 15

There are dysfunctions of the heart from metabolic vita
mn and endocerne disturbances
(a) Von Gierhes disease  (g) Hyper and hypothyro-

{b) Thiamine deficiencies 1dism

(c) Fatty heart (h) Addisons disease and
(d) Pellagra Phenochromocytomas
(e} Scurvy (1) Thymus gland (My
(f) Richets asthenia gravis )

(3) Hyperparathydroidism
Always test for postural hypotension m  weak spells
Take the blood pressure lying and standing Do not over
look petst mal
Lest we forget penarterihis nodosa—a biopsy of the mus
cle should verify 1ts presence
The blood pressure in PD A gives a low systolic and a
wide pulse pressure F g 91/45 and 98/35 after exer
cise  The average normal pulse pressure 15 67 70 mm
Hg
Pulmonary hypertension from PD A may cause a londer
nurmur and a larger heart or 1t may become less marked
and disappear m the later stages
We may have the following combinaion PDA IV
$ D and pulmonary hypertension
We may have PDA IVSD and pulmonary fibrosis
(artentis)
Always palpate the femorals while taling the blood
pressure of the upper lnbs  One may detect coarcta
tion of the aorta more frequently by domg so  Ahways
venfy the pulse to the area of complamt Eg Carohds
m cases of dizziness or syncope
Hyperventilation syndrome cases require more (10%)
€O, duning anaesthesia to prevent apnoea and death
There 15 & severe CO: lack m the bram
All physicians should be capable of domg cardiac mas
sage and BEFORE the three munutes allowed are up be
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Toward The Dwagnons Of Congenrtal Heart Disease

fore bram damage takes place Oxvery must be passing
1nto the trachea freely with controlled respirations or by
other artificial means

Relieve coronary pam by
(a) Increase blood supply to schaemic muscle by vaso-
3.3, or \4 33 3, - Y. ( opera

Y P
ton) Eg Bechs or Thompsons Hypotherna
15 of much benefit i the severe cases of thrombosis
of the coronary arterses
(b) D the metabolites and chol 1
{c) Section pamn fibres to the heart
(d) Avord meotine and stress
Many patients poior to nd following cardue surgery
should be seen and treated by a psychuatnst  The human
fear of heart lesions 15 tremendous
Angma pectons 15 diagnostic of coranary disease m the
absence of artenosclerotie aortic disease (stenosis) se
vere anaemia, luetic coronary osteal stenosis and pulmon
ary hypertension
Some manfestations of coronary disease
Angma pectons
Myocardial mfarction hermation and rupture
Cardiae asthma or pulmonary cedema
Congestive heart disease {fatlure)
Adams Stokes Syndrome
ECG Changes
(a) Q ST-T changes or previous infarction
{b) A Vblock
(c) RBBB (Rught bundle branch block)
(d) LowQRS Low aad mverted T wave
7 Xrays
{a) Anunexpluned cardiac enfargement
(b) Absence or reversal of pulsation
{¢) Caleified coronanes may be seen

DU R -
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Taward The Diagnosis Of Congenstal Heart Disease 17

(d) A may show bl
vessels
8 Digestive symptoms
9 Symptoms made worse by nicotine
Extra-cardiac pamns may have ongin m the heart via the
nerve supply through “pam pomts” Eg Loose chek
mg costal cartilage or bronchal lesions

1
ge 1 the coronary

Pulmonary hypertension dary to cardio \f
(prmary) disease may be recogmzed by
(a) Long standing (d) Presence of two-type
cough pamn (one increased by
(b} Persistent or inter deep breaths)
mttent cyanosis (e) Rught ventneular en-
{c) Associated dyspnoea largement.

The heart 1s an independent organ

The biochemustry of the bundle of His 1s related ta nerv
ous tissue Xt produces acetylcholne

“The heart muscle 15 one of the unfatiguable muscles
the others are bird wings in long flight ”

A recumbent position allows for greatest diastohe filling
Fowlers position 1s not always switable m heart falure
cases

A large heast frequently gmves short t and
therefore poor propulsive power However m A V block
there 1s a normal cardiac output The propulsive power
of each beat must be tremendous and the heart 1s very
large 1n dastole

“The heart 15 a pump with an mtneate mechamsm with
mdivdual phystology of each left and nght umt.”

Tt 15 duficult to be sure of the exact site of the catheter
1 catheterizing the heart Errors may be present The
catheter report should agree with the clmical findings
Pulmonary stenosis may give convulsions from cerebral
anoxa

The unportance in diagnosing disease still remarmns with
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Toward The Diagnoss Of Congenital Heart Dusease

The hustory and chmceal examination of the patient, flu

oroscopy X rays and angrocardiograms  Cathetenzabion
15 used 1 borderlne cases where versfication 15 essential
Dr Forsman 1s “Father of Catheterization In Novem

ber 1928, he was the first to carry ont the procedure, and
on humself

Speed up the machme (angiocardiograms) in children as
thexr hearts are more rapid  We may use the Weber
manoenvre to slow the heart rate 1 adults  Medscations
may be used also

It 15 best to estimate the blood postasssum 10 mutral les

sons  If 1t 1s nsimg, it 1s more dangerous for operation

Differential diagnosss
Matral Stenosis Mitral Insufficiency
(1) Early dvspnoea (1) Ear fatigue, late

late fatigue dyspnoea.

(2) RV 15 enlarged m  (2) LV enlarged
presence of pulmon (3} Systolic murmur
ary hypertension {4} Normal PA

{3) Duastohe murmur (5) Pulmonary congestion

at apex {8) Less calcrum 1n the
(4) Large P.A vahe
(5) Pulmonary conges (7) L A. less enlarged
ton
{8) Caloium deposits 1
the valve

(7) LA enlarged

Ballistocardiograms mught have a place m the diagnoshc
setup m the future of heart disease

Be on the lookout for cardiac neurosis but do not make a
patient a neurotic through a wrong diagnosis or s
placed treatment.

Natroglycenne relieves the paw of coronary disease but
does not cure the patient Certamn opetative procedures
are found to gne relief of symptoms due to formation



128

129

13

=]

13

=

132

13

&

13-

=g

135

13

-

Toward The Diagnosis Of Congental Heart Disease 19

of new collaterals to the 1schaemic sites

Diabetes micotine and coronary disease join hands fre

quently and “pass out together

Pulmonary embolus think of 1t for 1t 1s common! Aett

ology Phlebitis somewhere (post op ) Evidenced by

(a) Acute pleuntic pamn

(b) Cough and rales at the site of lodgement

(¢) Low grade fever

(d) Haemoptosis and dyspnoea

(e) X ray shows triangular and dome lung shadow more
often at the bases

Lest we forget! Obstruction of the SV C causes a def

mite syndrome Venous pressures and venograms are

of value here If both SVC and IV C are obstructed,

think of constrictive pericarditis

There are cardiac tumors cysts and aneurysms which

simulate other cardiac lesions Is 1t actually the heart

at fault?

A dissecting aneurysm 1s too frequently forgotten m an

early diagnosis

Generally we die from cardiovascular disease  Cancer 15

now fourth on the hst of causes of death

Reguonal hypertension 1s not only seen m coarctation of

the aorta but artenal thrombosis as well Eg  Aortic arch

syndrome compression of the aorta or arteries by tumors

horseshoe ludney tumors of arteries themselves and

fibrosing lesions of the artenes

Consider the beart as two separate umts—one supplymg

the lungs the other supplying the body generally The

two umits umte only through the alveoh and peripheral

arteno venuoles  If other comnections are present then

an abnormality exists

The cardiac sithouette 15 frequently altered by hyper

ventilation parhal or complete bronchial obstruction and

by cyst of the lung or congenital heart disease



CLINICAL DIAGNOSIS OF HEART
DISEASE IN CHILDREN

(Congemtal and Acquired)
(Patterson)
“EYES FIRST AND MUCH’

A Cyanosss
Causes (1) Methaemoglobmemia
(2) Cerebral
(3) Pulmonary Decreased on erying, responds to

0’

(4) Cardiac Increased on crymg ndicates nght
to left shunt  Does not respond fo O:

(5) Artertovenous ruxmng of blood Eg Pul AV
fistula

B Dysevoea

(1) Is the breathung more rapid than normal?

(2) If 1t always breathes faster” without stridor
or cyanosis, then 1t 15 apt to be left heart fuil
vre with pul y cong or pul

with d 1 pul y blood flow
Check the red blood count haematocnt and
look for diabetes salicylates posons or fever
C Canorac ENLARGEMENT

(1) If more than 1 cm beyond mud clavicular Jine
1t mdicates enlargement Check the ECG,
position of the draphragm and expuation for
atelectasis pectus excasatum pneumothorax
pulmonary hypertension pencardial effusion
or agenesss of a Jobe or lung

20



Toward The Diagnosts Of Congemital Heart Disease 21

(2) If the palpating finger 1s Lfted at the apex
it 1s apt to be left ventncular hypertrophy
If the finger 15 hfted” over the pulmonary
artery area 1t 15 apt to be pulmonary hyper
tension  (Right ventncular hypertension }
(3) Anaemia malnutnitton myocarditis  hyper
thyroid  endocardiofibroelastosis  glycogen
storage disease coarctation or medal arterio-
sclerosis are other causes of enlargement
D TACHYCARDIA
(1) If the pulse 1s above 110 per mnute when
asleep 1t suggests myocardial disease or hyper
thyrordista
E Broop PRESSURE
Always check for (using both arms and legs in C A suspect)
(1) Coarctatron of the aorta (CA )
(2) Phenochromocytoma
(3) Wide pulse pressure 15 present m PD A and

aortic wmdow
(4) A narrow pulse pressure 13 present m 2ortic
stenosis
F Ricur HEART FAILURE
Note (1) Oedema (3) Neck vemns filing

(2) Hepatomegaly
G Murmurs

Note (1) Character (4) Position
(2) Timmg {5) Transmussion
(3) Quality {6) Thnll

In children give sedatton (1/10 gr barbiturate/Ib body
weight rectally)
H CATHUTERIZATION ANGIOCARDIOGRAMS X RAYS AND
PHONOCARDIOGRAMS
These are other means of diagnosing congemital heart lesions
ISABE
Note (1) Blood cultures (2) Emboli i skin
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] CoLrAacen Diseases
Eg (1} Lupus erythematosus
(2) Polyartertis nodosa
(3) Rheumatoid arthnitis
(4) Denmatomyositis
(5) Disseminated scleroderma
K AnaEmias
Check the blood
L Myastmenia Gravis
Check by giving prostigmme
M AviTAnNOsIS
Check the diet



FOETAL ANOXIA AND CYANOSIS
IN THE NEWBORN

Anoxia 1 the new bom 1s etther from poor oxygenation or
from a circulatory shunt which prevents oxygenated blood
from reaching the tissues
INTRAUTERINE ASPHYXIA

The foetal organ of resprration 1s the placenta
It depends upon
(a) Adequate supply of otygen n the maternal blood
(b} Intact placental structure and errculation
{c) Intact pathways for blood from the placenta to the
foetus

These mterfere wath foetal otygenation

(2) Maternal disease

(b) Placental disease

(e) Compression of cord

(d) Atelectasis

(e) Fi 1 d of 1 y centre from

mother s drugs

(f) Endothehal fibroelastosis

Respiratory distress (Cyanosis) m the newborn (other
than congemutal heart lesions) may be caused from

(1) Atelectasis (6) Aortic rings Vasa
(2) Hyaline membrane lusona
disease {7) Tracheo-oesophageal
(3) Alveolar dysplasia fistula
(4) Tensionp horax  (8) Diaph hermia
or cysts (9) Bilateral atresta of the
(5) Congenrtal cysts of the posterior nares
Tung (10) Microglossia

23



24 Toward The Dgnons Of Congental Heart Disease

(11} Tetany (14} Agenesis of Jobe or lung
(12) Myasthema gravis (15) Severe pectus excava
(13} Iatracramal hemor- tum

rhage

“Anoris not only stops the machine but twrecks
the machinery ™
HaLpane




THE CONGENITAL HEART DISEASES
A CLASSIFICATION
(Paul Wood)

ACYANOTIC
A No Saunt
1 Simple
(a) Dextrocardia
(b) Congemtal hypertrophy
(c) Heart block
2 Left Hypertrophy
(a) Coarctation of the aorta (CA )
(b} Congemtal acrtic stenosis
(1) Subvalvalar  (n) Valvular
(¢) Bicuspd or quadncuspid valves
{d) Breuspd plus aortic
3 Right Hypertrophy
(a) Pure pulmonary stenosis
(1) Valvalar () Infundibular
(b) Mild pulmonary sternosis with VSD or ASD or
P F Ovale
{c) P y valve from d
dilated P A (Pulmonary plethora)
B A Suunt (Left to night)

P

1 1VSD 3PDA
2 TASD 4 Aortic pulmonary Fistuls (Window)
CYANOTIC

A Ricnr o LeFT Srunt (Pulmonary Oligema)
(a) Cyanoss from birth

25
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=

Rught Hypertrophy
{a}) Tetralogy of Fallot
(1) Infundibular stenosis  (n) Valvular stenosis
{b) Marked PV stenosis with IVSD or IASD or
PF Ovale {Tnology of Fallot)
{c) Persistent truncus
2 Left Hypertrophy
(a} Pulmonary valve ar artery atresta with septal de
fects
(b) Tricuspid atresia with septal defects (“a and b”
have non functioming nght ventrele )
3 Late Cyanosis
{a) Eenmenger Syndrome
(b) Moderate PS with septal defects
B Lerr vo Ricsr SHoNT
1 Transposttion of Great Vessels

ANATOMICAL DIAGNOSIS XN HEART DISEASE

Wz Must Note

(1) The pulse (7) Heart sounds

{2) Neckvemns {deep jugulars) (8) Heart murmurs

{3) Cyanosts (9) Fluaroscopy and k 1ays
(4) The apex beat {10) Cardioangrograms

(5) Lanver and oedema (11) Cathetenzation

(8) Palpation of precordium (12} Artersal and venous
pressures



HEART
(Maurice Campbell)

CONGENITAL MALFORMATIONS

NON CYANOTIC CYANOTIC

PULMONARY BLOOD FLOW

A EXCESSIVE B NORMAL C INADEQUATE

1 PDA 1 Coarctation 1 Pure pulmon
2 1ASD 2 Vascular nng ary stenoss
3 1VSD 3 Aortic stenosi
4 Anomalous pul 4 Abcrrant coronary

monary veins
5 Aertic pulmonary

window
6 Triology of Fallot?

PULMONARY BLOOD FLOW

EXCESSIVE INADEQUATE
1 Transpostion of great 1 Pulmonary stenosit
vesse and TASD (Trology
2 Essenmenger complex of Fallot)
(Late)

Tetralogy of Fallot
Tricusprd Atresia
Ebsteins deformuty

PPN

TRUE——————TRUNCUS ARTERIOSUS. PSEUDO
PULMONARY ART FROM——SINGLE—PULMONARY ART FROM
MAIN CHAMBER VENTRICLE RUDIMENTARY CHAMBER

27



PATENT DUCTUS ARTERIOSUS (PDA)
{14% of all lesions, 1 5500 births)

Sexmeidence 5 1 females

Growth stunted (45%-75% blood loss to lungs)

Fatigue and dyspnoea are dependent on the size of the

passage

Pulmonary congestion so called “chest colds ~

Epsstaas

No cyanosis or clubbing (unti fatlure)

Cornigan pulse at the wrist

A machmery murmur” 15 found at the 2nd left ICS

systolie and diastohe m tume Early there may be a

systolic murmur

9 A murmur at the 2nd left mtercostal space (1CS ) trans

mitted fo axlla and mterscapular area A nud duastohe
murmur may be heard at the apex

10 A “machmery murmur” occurs when the systeme diastolic
pressure becomes greater than the drstohe pressure m
the pulmonary errculation

11 The contnuous murmur may be lacking and only a 5y stolic
15 heard over the pulmontc area {1n nfants and children)

12 A thnll 15 found 1 the 2nd and 3rd mtercostal space n
75% of cases

13 The 2nd heart sound s spht

14 Awide pulse pressure A low diastohic

15 Cardiac enlargement and faslure of the myocardum may
oceur later

16 Hilar dance (Pulmonary Plethora) is rarely noted m

fluoroscopy

[

O~y T Ut
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17 ‘The pulmonary conus 1s enlarged mn x ray

18 Promunent aortic arch mear the PDA which pulsates
markedly

19 AlughP A pressure

20 Xncreased O: blood 1n the pulmonary artery

21 Aphomia or hoarseness 1s present if P A presses on the
recurrent laryngeal nerve

22 Severe dyspnoea and palpitation when falure occurs

23 ECG Left axs deviahon The ECG may be normal
1n 83% of cases

DrrrerenTiAL Driacnosts (Continuious murmur) Seen i
(1) Venous hum {diastolic accentuation)
{2) Severe anaema (usually systohe murmur)
(3) Pulmonary artery pressure up
(4) AV fistula of lung
(5) Rheumatic heart disease
(68) TASD (systohc murmur}
(7) Rupture of smus valsalva into night ventricle
(8) Compression of artenies Eg Cervical
(9) Aortic pulmonary wmdow
(10} Coronary artery fistula
May have reverse ductus flow—cyanosis
GENERALLY

“Any loud systolic murmur (without drastohc element) m
acyanotic cases anses from a septal defect or pure pulmonary
stenosis ”

INECG

IEPR mterval s prolonged it s apt tobe an ASD  as con
duction 15 Jonger One may have a partial nght BBB”
(95%)

In the early months the pressures between the aorta and
the pulmonary artery are frequently equal Therefore there

3$ no murmur sometimes  One may have a systolic murmur
only
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Drrrerentian Diacnosis (DD ) o PD A as 1o Decrer
1 SmallPD A

(a) The heart 15 normal 1n size

{b) The cardiac ampulse 15 not forceful

(¢) The x ray findings are mmmal

(d) The diastohiec pressure 1s down shghtly

Average PD A

(a) The heart 1s enlarged The left border i the conus
area 1s the chuef site of enlargement

(b) An mtense murrmur and thrll are present

(¢) The diastolic pressure 15 down

{d) Pulmonary plethora {chest cold} 15 frequent

Tremendous PD A

(a) Thehbeartislarge Early fatlure 1s noted

(b) The heaving heart beat may even shake the body of
the child

{e) Forceful neck pulsations are present

(d) Marked lung changes are due to excess bleod flow and
pressure

(e) A great dep of the diastol t pres

-

w

ent
(f) Additronal murmurs may be heard

CrasstFzeaTion oF P D A BASED ON AUSCULATORY FINDINGS
1 Cases with typreal contmnuous murmurs
(a) Without diastolic at the apex (90%)
(b) With duastolic at the apex
2 Cases with an atypical murmur at the pulmonary area
(a) Without diastolic murmur at the apex
(1) No eyanosis  (u) Cyanosis wath reverse flow
(b) With diastolic murmurs at the apet
3 Cases wathout murmurs at the pulmonary area
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Disease s from old and nothing about s has been
changed It 13 we who change es we learn to recog
nize what was formerly imperceptible for we seek
only what ue look for we recognize only what we

know ™
Crarcor



COARCTATION OF AORTA (CA)) (8%)

-]
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116 000, Males 5 1
Avvrr (Magorsty) (Post  VI7 Hypotension m the lower
ductal) himbs or no pressure
Ductus open or closed 18 Decreased abdominal
Inrantie (Preductal) pulse or 1t 1s absent
Ductus open or closed 1) Palpable vessels i the
Palpitation scapular areas
Throbbing m head 20 Collaterals are mcreased
Breathlessness “91 The upper body x well
Early Fatigae developed
Nervousness (tension) 95 Cyanosis 15 not present
Headache except 1 preductal type
Duzzimess of CA and seen m the
Epstaxss legs
Blurring of the vision 23 Leg ulcers may be pres
Precordial pamn ent
Leg cramps (Do not 24 Systolic murmur (1nter
rmustake these for Leriche s scapular) 1s heard along
disease ) the left postenior chest
Cold feet Warm hands @5 Hypertrophy of the left
Tinmtus ventnicle
Gnawng shoulder puns 86" The ascending aorta 1s
and throbling  carotid chlated
arteries 27 Absent sortic knob (Fig

Chest and bach pam 1s
due to artenal pre-sure

ure “3”} 1s noted at the
knob site

4¢ Hypertensionin theupper 8 Ribnotching  (Rare be

hmbs

32
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29 Left axis deviation

30 Cardac falure may occur early Apex out and down to
left

31 PDA 1s assocated with CA (In 5% of cases)

32 Bicuspid aortic valves (42%) are present with infantile
CA

33 A berry aneurysm may be present i the circle of Wilhs
This may rupture and cause death

34 Rupture of cerebral arteries show 50% of deaths

35 Normally BP 1s highern legs than in arms

368 There may be a double stenosis

37 Associated wath CA  there may be
(a) Bicuspid valve (8%)  (d) Mtral stenosis (5%)
{b) Aortic stenosis (103) (e) Intermuttent claudication
(c) PDA (5%) (8%)

48 The optimal age for operation 1s the second decade (8 12

years) Eather if severe

39 In 22% of cases there 15 aortic rupture from coarctation

40 A left SVC with coarctation and superfictal collaterals
have been noted on occasion

41 There may be post stenotic dilatatton n C of A

42 Coarctation may occur at any site Check the BP at
vanous levels as well as intra artenal pressures and
aortograms
Murmurs and thnlls m unusual places may be caused by
CA

44 Eighty per cent die before 35 years of age

43 The majority are males

6 High blood pressure m the right arm and low pressure
1 the left arm 15 caused by
(2) Atresa of the left subclavian artery
(b) Stenoss of the left subclavian artery

(c) Coarctation proumal to the left subclavian causing
Ppressure i the S artery
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High blood pressure of the left arm and low blood pressure
of the right arm may be from
(a) S nght of the subcl artery
(b) Ongn of the nght subclavian as a 4th branch of the

aorta at 2 pomt beyond the coarctation
A hypoplastic acrtic arch knob 15 noted n the fluroscopy
orm the x ray
A figure“3 1snotedatthe CA site
An altered contour of the esophagus has been noted
A promment left border of the supenor mediastinum 15
due to a dilated subclavian artery

Angrograms when m doubt, should be done

The cardiac apex 1s rounded
The nternal mamary and subclavian artentes are diated
and may be seen m the lateral film

“We should not count our words but mehe our
words count™



AORTIC ARCH VASCULAR RINGS
(AAVR 1250000)

There are many vascular malformations m the superior media

stmum  Many do not cause chmeal symptoms

Among those anomalies which cause symptoms and signs

are the following

1 Double aortic arch

2 Taght aortic arch with a left higamentum arteniosum

3 Anomalous mmnommate artery

4 Anomalous left carotid astery

5 Aberrant night subclavian artery

Double Acrtic Arch Features

1 The trachea and oesophagus are constricted There s
stndor and dysphagra

Increased respiratory rate 1s noted The baby struggles for

breath and regurgtates its food The symptoms are aggra

vated by flurds

There may be intercostal and subcostal mdrawing

Aloud wheeze can be heard with the stethoscope

Cyanosis 1s frequent m more constricted cases

The wnfant lies with the head hyperextended

The xray trach am by

will visualize the leston present

A blowmg systolic murmur 1s present 1 20% A gallup

thythm 1 usually present

(3]

RN

py and/or

-]

Right Aortic Arch with g Left Ligamentum Arteriosum
Here the hgamentum crosses on the posterior aspect of the
cesophagus and trachea and therefore constncts these

35
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structures  Signs and symptoms are sumilar to those of
2 double aortic arch except for the position of the arch

Anomalous Innomunate Artery
Here the artery leaves the aortic arch too far to the left
and 1n order to reach the nght cervical region must pass
anterior to the trachea causing constuction of this struc
ture with eonsequent signs and symptoms

Anomalous Left Common Carotid Artery
Here the artery anises more to the right on the aortic arch
and m order to reach the left cervical area must constrict
the trachea The signs and symptoms are those of the
1nnommate anomaly

Aberrant Raght Subclavian Arfery
The artery takes off ndependently from the aortic arch
mstead of off the mnommate artery It ascends and
passes to the night to reach the apex of the chest It
passes posterior to the oesophagus and so to the nght
arm

The heart is the unfotiguable muscle”




SUBAORTIC STENOSIS (SAS)
124000

Crvicar, FEATURES

1 History of “heart disease” from birth
2 No hustory of rheumatic fever

3 A loud mud systohe murmur (80% of cases) It is an

—

ejection type of murmur It 15 more commonly lower and
to the left than at the aortic area

Moderate left hypertrophy

Normal blood pressure

Like those found from rheumatic fever causing aortic
stenosis

[N STN

7 Pallor and dyspnoea

8 Aprcal impulse may be displaced down and outwards

9 Pulse pressure may be down

0 A thnll may be felt passing to the neck Chiefly m the

2nd nght mtercostal space (ICS )

11 Pulsation of a dilated sinus of Valsava may be seen m a

RO A view on screeming
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ATRESIA OF AORTIC ORIFICE
{Functional twochambered heart)
139,000
(Juhus Tandler 1869 1936)
FINDINGS
1 PDA andPF ovale are present
2 The nght atna the nght ventncle and the pulmonary
artery are enlarged

3 The left ventncle 15 thick walled and a small chamber 1
noted

38



RIGHT AORTIC SINUS ANEURYSM
-VALSALVA-

A CovwcentraL (44 cases reported) B AcQumep

Associated with coarctation SABE  syphibis and aortic re

gurgitabion

1 Tend to rupture into the nght heart

2 Severe overloading of the nght cardiac chambers when the
rupture occurs

3 Sudden dyspnoea

4 A humming murmur

39
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AORTIC-PULMONARY WINDOW
(FISTULA)
{Aortic septal defect)

It 1s an incomplete division of the truncus artenosus

Often many features of PD A are noted

Itss 1 with E if the openmyg 15 Tess
than 75 cm (Acts kike a P D A but the murmur 15 lower)
A loud systolic murmur 1s present over the precordum
{Max 1 3rd and 4th ICS left of the sternum )
Pulmonary hypertension and P A aneurysm are complica
tions

Pulmonary plethora (chest cold) 15 frequent
Progressu e cardiac enlargement 1¢ noted

There 1s absence of eyanosis and palycythem:a
Cardicangiograms may show dilution of dye m PA and
an mdentation of dye from aortic cross flow  An aorto
gram will show flow to P A

Treatment 15 by closure, if no wreversible damage to the
P A system

“In surgery we should do as hitle as possible but
as much as is necessary and herein Yes good
fudgement ™
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TETRALOGY OF FALLOT (T of F)
18,500

THE TETRALOGY CONSISTS OF
1 Aorta drams ventnicles
2 Right ventnicle enlarged
3 Pul y valve and ifundibul 1n 99%
4 1IVSD
FeaTures
Marked cyanosis vanable May require exercise to show it
2 Dyspnoea

3 Dyspnoea increased on feeding Paroxysmal m character
may be severe

-

4 Unconscious spells may cause convulsions from anoaa or
thrombosis of the cerebral vessels may occur causing paral
ysis

5 Limted actmty ++

6 Retarded growth + or

7 Clubbing of fingers + ++

8 Aprecordial bulge Right ventncle 1s enlarged

9 Turners synd (gonads) d (20%)

10 “Squatting” when tired Physical capacity greatly imparred

11 Deciducus dentition

12 A small penipheral pulse

13 A systohe murmur Thrll (502) Ifhigh 1 2 it 1s
apt to be valvular type At 2-3rd left space (10% have no
murmurs)

14 Red blood count 8 - 7 millton+ + +

15 Haematocnt 60% + or

18 Pale lung fields {Oligemia}
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42 Toward The Diagnosis Of Congenttal Heart Disease

X7 Sabot shaped heart-or + Rassed apex

18 Concaved pulmonary conus area

19 Pulmonary window In LA oblique xray A small Jeft
heart 1s noted

20 ECG deep 5" Lead: High R mnleadm

21 Smgle 2nd sound at base

22 Dextroposition aorta (20%)

23 Low artersal O, content

24 A heavy heart action 1s noted following exertion

25 The pulmonary artery 1s small

26 Post stenotic dilatation may be seen m the pulmonary
artery, m the < ray and especially at operation

Oucapvic”=Taght Lung Field (Vto A)
Preonaewvac =Dense Lung Field (A to V)
InFuNDIBULAR STENOSIS 15 frequently present with T of F

CarneTerizaTION (Catheter) Features m T of F

1 O; unsaturation artenal blood

2 Hugh presswre mn the nght ventncle, low in the P A

3 The pressures tn the aorta, right ventricle and braclual are
ancreased

Raght to left shunt Shows site and presence of pulmonary
stenosts

5 Decreased pulmonary flow

EN

Reconps (pressures) with a catheter i the pulmonary trunk
{withdraw )
Note sequence
(a) A sharp nse m the systolic to the night ventnicle The
systohic pressure as catheter passes through the vahe
sdicates valvular stenosis
(b) No change 1 the systolic pressure with a fall n dlastuhlc
pressure when the catheter passes va the valve fo’
Towed by 2 rise 1 the systohic to the ventacular level
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q dibul

at the nfundibular region 1nft
stenosis

{c) A combined type idicates both lesions

“We should do the greatest amount of good and
the least amount of harm we should avoud {atrogenic
leswons at all cost
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PULMONARY STENOSIS WITH
NORMAL AORTIC ROOT
15% Infundibular, 90% Valvular
The systolic pressure 1s the same m PA and RV If

former Jower than latter then stenosis exists A gradient
of 10 mm 15 normal Al degrees are found

In valvular stenoss, the cusps are fused with a small
circular hole present
Infundibular stenosis 1s 1bed and 15 situated on

the borderlme between the main part of the nght ventricle
and the mfundibulum  The latter forms a cavity or third
ventrcle ”

The whole mfundibulum may be stenosed and forms 2 nar
row channel which extrudes as far as the pulmonary valve
PS 15 often assocated with other anomales—chiefly
TASD andIVSD

A large left to nght shunt dilates the pulmonary arlery
1VSD 15 not uncommonly combmed with stenosis of the
infundibulum

The stenosis may be so shght that the left to night shunt
15 still present through the defect

In severe stenosis a nght to left shunt occurs and 1s
more difficult to diagnose from T of F (An overnding
aorta 15 present here )

InTASD the direchon of the shunt 1s determmed partly
by the resistance of the ventncle during diastole In an
uncompheated case the 1s lower mn the night
ventricle than mm the left ventricle Therefore the shunt
15 left to nght  With hypertrophy of the night ventricle

4
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Toward The Diagnosis Of Congenstal Heart Duease 45

there 15 increased resistance of the nght ventncle and the
shunt 1s right to left
InIASD, if the stenosis 1s severe there 1s a right to left
shunt
Ina PFO with complete functional closure the shunt
can take place m one dwection only 1¢  Right to left
and may cause cyanosis (T of F)
Types of P $ with a normal aortic root
(a) IntactV and A septa
(b) With1VS D and a normal A septum

(1) With left to nght shunt (n) With nght to left

shunt
(¢) WithPF O and ntact V septum
(1) Without shunt () With nght to left shunt

(d) With1 ASD and intact ventricular septum (Trology
of Fallot)

(1) With left to nght shunt (u) With nght to left

shunt
All the above may be conﬁrmed
P y stenosis hemody Ily 1s char: 1zed by

the imabihity to mamtam an adequate cardiac output and
thus the nght heart takes the burden Pressure increases
i the nght ventricle and the nght aunicle  The more the
stenosts the less the output—even at rest This 15 com
pensated by an increase m the arteriovenous oxygen differ
ence and shight penpheral cyanosis may appear

In septal defects with a nght to left shunt the pulmon
ary blood flow 15 still decreased further and there 1s arteral
oxygen desaturation

Severe nght ventncular hypertrophy may result m a
sufficient nse 1n pressure m the nght auncle to cause a
nght to left shunt

Marked cyanosis m IASD and PS comes later in hfe
Chimcal features of PS (primary)

(a) Loud systolic murmur over P A area
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Toward The Diagnosis Of Congenstal Heart Disease

(b) Increased fatiguabihity

(¢) Dyspnoea

(d) Shght cyanosis on exertion

(e) Syncope on occasion

Physical on reveals the following

{a) The clald may be normlly developed

(b) Shght cyanosis 1s present  An atral wave 15 seen 1n
the neck veins

{e) Very c Ily the child squats—not nearly as com
monasmT of ¥

(d) Rught ventricular hypertrophy

(e) Apex beat s displaced Bacnwarnps and 15 not pafpable

(f) The enlarged nght ventncle strkes the chest at each
heart beat causing a parasternal or substernal hft

Sounds and Murmurs in Prumary P S

1

to

w

L TN

A systolic murmur over the 2nd left ICS

Itoccurs 05 and 06 after the frst sound 1n the phonocardio
gram

Pul second shows a decreased amphtude There 15 an m
creased sphit of the second heart sound heard mn mild and
moderate cases

In severe PS the 2nd heart sound over the pulmonary
area cannot be detected (due to aortic sound)

In mfundibular stenosis the degree of sphtting of the second
sound 15 the same as 1n valvular stenosts  The murmur 15
between the 3rd and 4th ICS  The pubmonary component
1s audible as a faint extra sound after the end of the murmur
Many believe that infundibul: 5 dary hyper
trophy of the area due to PS and not pnmary This how
ever does not mclude the isolated” cases of mfundsbul
stenosis

X ray Findingsin P§

—

2

‘The main trunk of the pulmonary artery 1s dilated
‘The penipheral vessels of the hungs are narrew
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©

The nght ventncle 1s hypertrophied and rotated to the
left

The R A may be enlarged with a promment appendage
Post stenotic dilatation 1s a classic finding

The central vessels of the hilus are dilated the peripheral
narmow

The apex of the heart 1s NOT turned up mn PS asitism
T of F

D Ut

IX}

Angrocardiography
Inject locally (Stockholm techmque)
Best mject into the RV direct via catheter
A conical or dome shaped membrane may be noted

SmvpLE PuLMoNary STENOSIS WITH A RicHT TO LEFT
INTERATRIAL SHUNT

—

These at first are acyanotic until teens or “twentys
when the nght side pressure nses giving night to left shunt
Here valvotomy 1s correct

If no nght to Jeft shunt then night ventncle failure oceurs
earher

S

-

oF F DIFFERENTIAL D1ACNOSIS AND X RAY AXIOMS

Those with a large aortic knob and marked pulmonary con
cavity (10%) are generally pulmonary atresia

Normal heart small pulmonary ‘bay” (30%)

Those with mfundibular stenosis {30%)

Those with nght aortic arch and no concawnity {30%)}

5 Donghtant oblique to show conus area

FNYXRY

INCREASED VASGULARITY OF THE Lunes W T oF F PRESENT IN
1 Bronchial artery hypertrophy

2 Unlateral pulmonary artery atresia (A unilateral plethora
1s noted )

3 A large left to nght ventricular shunt without cyanosis
(1 40)
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DrrrerenTIAL Diacwosis oF TErrALOGY OF FALLOT

1 Aorticattema  (Note heart enargement and vasculanty )

2 Transposthon of great vessels (enlargement and vascul
anty

3 Swmgle ventricle with pulmonary stenosis  (Use Drodrast )

4 Tneuspd atresta (Note ECG )

5 Pure pulmonary stenosis  (See ante )

8 SevereP S withPF ovale (Large heart Jarge PA )

7 E ger (Less cy , better tol large P
4)

8 Persistent truncus

9 Pulmonary artery atresia

10 Marfan’s syndrome
11 Pulmonary arteriovenous fistulae

Squatrme May BE SEEN v

1 Tetralogy of Fallot (Others have dufferent cardiac con
tour )

2 Truncus and pseudotruncus arteriosus

3 Certam cases of tricusptd atresia

4 Smgle ventncle

INFUNDIBULAR STENOSIS TYPES  3np VENTICLE "

1 Band 3 Intermediate

2 Subvalvular 4 Tubular

“The correct dingnosss is the pearl in mzdﬁcal
practice Let us not be satisfied without #
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PURE PULMONARY
VALVULAR STENOSIS
(PPS) (No other defects)
114000

Pulmonary arthropathy  + 1f fossa ovale remains open
Rough systolic thnll i upper part of the chest left side
Long if severe

Enlarged nght ventncle

Murmur 15 systohc  Harsh 2nd left, near sternum
Cyanosis late and penpheral and with patent F ovale
on oceasion

Globular heart enlargement

Increased shadow of main pulmonary artery

Progressive breathlessness on exertion

Angmal pams and syncopal attacks mn severe cases
Conspicuous “a” wave 1 the venous pulse

Pulmonary oligemia  Small perpheral pulmonary vessels
seennx ray

Post stenotic dilatation of PA

Hypoplasia of acrta and left ventncle

E CG nght ans deviation  Sharp “P” wave

Pressure gradient of 10 15 mm Hg considered evidence
of stenosis

If systolic pressure 1s below 70 mm Hg (RV) apt to be
no symptoms  If above 70 mm Hg then symptoms are
present

Right ventrcle “strikes” wall of chest (“A tap”)

A precordial bulge 1s present

A negative “T” wave n V; Vi indicates severe stenosis

49



50 Toward The Diagnosis Of Congenital Heart Dusease

“We see only what we look for We recognize only
that which we know™




PULMONARY ATRESIA

FEATURES

All blood flow to lungs 1s via the collaterals and bronchiolar
artenes

Individual pulmonary shadows are small

“In a cyanotic Like Fallot plus a continuous murmur (lke
PD A ) most hkely atresia of the pulmonary artery ”

A loud smgle second sound (aortic) 1s present to the left
of the pulmonary area

Unusual concavity of P A area

Small 1solated shadows m the upper nght mediastinal area
and about hila of lungs

Mayhave T of F wath unilateral pulmonary atresia

[ S W N Lol

)
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PULMONARY STENOSIS WITH
TRICUSPID ATRESIA AND
UNDERDEVELOPED RIGHT VENTRICLE

FEATURES

1 Increasmg cyanosis from birth

2 A systohe murmur 1$ present over the pulmome area
3 Anormal sized heart

4 Relative left axis deviation

5 Left ventricular enlargement

8 Rught ventnicle 1s small

52



EBSTEIN’S ANOMALY OF
TRICUSPID VALVE
1 210 000 of ltwe burths

FraTures

A great deformity of the valves (except antemor) 1s

present and these are placed downward into the ventricle
1 The atrium 1s greatly dilated causing an enormous cham

ber
No signs of regurgitation
The patent 1s distinctly disabled A poor cardiac out put
1s noted
e 15 flushed or red faced with eyanosis of the lips
Dyspnoea or fatigue 1s noted
Cyanosis upon evertion 1s present
Syncope 15 noted 1n a few Headaches are present m a
number A few may have seizures of petit mal type
Paroxysms of tachycarda are present
There 15 a systolic murmur and thrll (diffuse) Diastolic
murmur 1s present mn a few cases  If tricuspid insufficiency
15 present a scratchy sound m early dwstole 15 frequent
(70%) A large quiet heart on palpation 1s characteristic
of TI
10 Cardiomegaly 1s charactenstic with Ebstemn s anomaly
11 A spht first sound 1s noted
12 Some have clubbing

W

- o Ut
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(Refer to Kyellberg s book)
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TYPES OF PULMONARY
VENOUS CONNECTION

I Parmiar

A Anomalous connection only to the left atrium
{a) With nonnal lohular venous pattern
(b) Wath abnormal lobular venous pattern

B Connection both of the nght atrium or tnbutary vems
and to the left atium
(a) With stenotic Jeft atnial connection
{b) With normal left atrial connection
(¢) With normal Jeft atnal connection, but wath mutral

or aortic atresia

C Connections anly to the night atrium or trabutary vewns
{a) Without major mtracardrac defects
(b) Wath major intracardiac defects

D Connection between a pulmonary artery and the Jeft
atrum

E ToSVCorlVC

F There 1s a very close ton of ASD
with pulmonary venous anomahes

H Toran

Note

(1) Iigure 8 shapemx rays

(2) Engorged pulmonary vessels

(3) In the lateral view the anterior medistinum Is ¢
markably clear

(4) Marhed activity of the heart and the pulmonary vessels
1n fluoroscopy There may be central cyanos:s

(5) Angiogrums show filling defectmSVC

4
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Toward The Diagnonis Of Congemtal Heart Disease 55

May Have

(1) Persisting left SVC to the coronary smus mnght
atnum nght SV C or to the portal veir

(2) The pulmonary vewns may pass mnto the nght atrium or
the coronary sinus

(3) Totalnght PV dramagemtoIVC

(4) Many combimations have been found and should be
looked for

CrLiNICAL FEATURES OF ANOMALOUS PuLMONARY VEINS

Malformation may cause early death

Venous and artenal blood are mixed mn the heart

If no communication between the atna death occurs early

(1) Aprecordral bulge 1s present

(2) A parasternal Lft” on palpation of the area 1s readily
noted

(3) A systohe murmur 1s present over the pulmontc area

(4) A wide mediashnum

(5) The nght ventricle 1s hypertrophied

(6) Incomplete BB block 1s present

(7) Aleft to nght shunt

(8) Marked lung vasculanty

“Adventure on for from the lttlest clue
Have come whatever man ever knew™




THE EISENMENGER COMPLEX
(EC) (8%)

(Victor Ewsenmenger 1864 1932)

(Rundly refer to Dr Paul Wood's paper on the Complex and

the Syndrome BntM] Moy 1958)

CONSISTS OF TEN DIFFERENT ANOVALIES
Featumes

bl - W11 e U8 S

© ®

10
1

12
13

Haemoptos:s 1s prone to occur

The heart may be enfarged

A systolic murmur and tholl (harsh) are present at the
base and are transmutted through the artersal tree

Aortic msufficiency may be a common finding  The pul
monary artery flow may be dimimshed

Arrythemas +

The second pul y sound 15 d

The pulmonary blood flow 1s not dunmnshed The pul

monary artery pressure 1s raised

Right to left shunt

Cyanosis later than T of F May be absent m infant,
Iater persistent

A normal pulmonary valve The PA 1s diated and a
palpable wnpnlse 15 present

Thete 15 slight or no clubbing  There 1s no squatting as
mT of F

Hoarseness and brassy cough  +

Sabat shaped heart when the PA 15 Jarge  We must
DD from L back The pul y arc Is convex
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Toward The Diagnosis Of Congensial Heart Disease 57

and p mE scomplex Hilar pulsations
are to be noted

14 ECG or + Right axs deviation and a large biphasic
QRS complex 1s noted

15 The arterral blood O 1s mportant Using 70% diodrast
shows dye i the aorta as soon as 1t enters the nght vent
ricle (because of the overniding)

16 The aorta 15 dextroposed

17 A'high ventnicular defect

18 Abnormal aortic valve (frequent)

19 A thick night ventneular wall

20 Coronary msufficiency or +

DrrrereNTIAL Dracnosts From E1SENMENGERS (1n absence of
cyanosis) The following lesions should be considered

Malade de Roger and high VSD  (The murmur 1s not
transmmitted )

Aortic and subaortic stenosis (normal pulse pressure )
Lutembacher (Get rheumatic fever ustory—mtral )

RH diseases (rheumatic heart)

T of F

Ayerza s disease and pulmonary hypertension

Pulmonary alveolar fibrosis (Rich syndrome)

‘WE May SeE Evioence OF THE E1SENMENGER S SYNDROME IN
1 PDA 5 Single ventncle
2 A P window 6 Ostium primum
3 1VsSD 7 Transposition and IVSD
4 TASD andtotalanoma 8 Smgle atrum

lous pul V dramnage 9 ASD

—

R R

The cause of the mam pulmonary dilatation 15 more Lkely to

be due to the high pressure rather than to the flow between
the two airculations

One gets endartenitis fibrosa 1 the lungs and thrombo obstruc
twve lesions—nght to left shunt and cyanoss later
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“I hold that man {z in the right who iy most
closely in league with the future”™




TRANSPOSITION OF THE
GREAT VESSELS (TGV)
(karl Roltansky 1804 1878)

FrATURES

Two separate circulations (Iike foetal life)

The Aorta 15 from the nght ventricle  The pulmonary artery
1s from the left ventricle

Severe cyanosis  Only 10% of the pulmonary flow may pass
mto systemic circwt

Therefore Circulation 10 times greater than normal
Therefore Large heart progressively

Vanable systohic murmurs

Right ventricular hypertrophy

The second sound over the pulmonary area 15 greatly ac
centuated

The aorta 1s anterior to the pulmonary trunk

IVSD andPD A are present in a number of these

D b
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“Deathl The spear that strikes but once™
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INTERAURICULAR SEPTAL DEFECT

(IASD)
1751 13 500

TYPES
I UncoMeLicATED

I

~

1
2
3
4
S

Patent foramen ovale No shunt

Complete absence of septum

A persistent ostum primum . Left to nght

A persistent ostum secundum  Left to nght
Locahzed single or muluple defects  Left to nght

CompricaTED
1 Atnoventricular communts  Left to nght

2

PFO with

(1) A pubmonary stenosis with right to left shunt

(b) Mitral stenosts with left to right shunt

(c) Ebstemns tricuspid defect with a nght to Jeft shunt

(d) Total anomalous pulmonary veins wath nght to left
shunt.

(e) The 2nd component i the second heart sound may
be widely separated dunng mspwation  Note the
large $ VC and anomalous PV with this finding

IASD (I-CD or E above) with

(a) A pulmonary stenoss with a right to Jeft shunt

(b} A mmtral stenosis with a left to night shunt

(¢) Ebstems malformation and a night to left shunt

(d) Tricusprd atresta wath a nght to Jeft shunt

(e) Transposion of great vessels with a nght to left

shunt
60



Toward The Diagnosis Of Congenital Heart Disease 61

DrererenTiaL Diacnoses The followmg should be considered
Rheumatic fever
Left to nght shunts (PDA IVSD withanom vewns)
Pulmonary hypertension from other causes
I ASD with mitral stenosis indicates Lutembacher
IVSD
Aortic pulmenary “window
In ostium primum one gets early symptoms and pulmonary
hypertension The MV and the TV are mvolved Pan
systolic murmur 1s noted There 1s a left axis deviation
FEATURES

1 There 1s a predomment female sex incidence

2 There may not be any symptoms until late
A feedmg problem 1s usually encountered in infancy
The child s body 15 of the slender type and 1s often under

developed Rheumatic fever affects them more frequently
than normal children

The skin 1s frequently translucent

Marfans syndrome may be associated with an TASD
m 15 of cases

Respirogenic changes oceur n youth as dyspnoea on ex
ertion sighing fatigue and rapid respirations

Chest pam may be due to coronary msufficiency vascular
dilatation or bronchial causes

A tapping apex beat or a tumultuous one due to over
fillmg of the nght ventricle 1s present
cordial bulge of the costal cartilages
‘There 15 a palpable pulsation 1n the out flow track
Cardiomegaly due to night auricle enlargement

Cervical venous pulsations are present when the normal
child 1s recumbent but & wave 1s noted more distmetly
An hepatomegaly may be noted m failure of the heart
It 1s msidious so that the hepatomegaly may lead to the
diagnosis of longstanding heart failure
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Toward The Dragnosis Of Congenttal Heart Disease

Cyanosis oceurs i complicated cases only Here there
may be added congenital lesions

A pulmonary systole murmur with or without a thnll
A wide spht second heart sound A thnil m 50% of cases
A duastolic murmur at the apex m h cases A systohc
murmur over the pulmonary artery area

A nght bundle branch block 1s present mn 95% of cases
Inthe ECG there 15 nght aus deviation A large peaked
P.1n the ECG indicates an enlarged nght auncle
Hilar pulsations are present

The aorta 15 small

A gross dilatation of the pulmonary artery

Pulmonary engorgement with repeated pneumomas”
These are not inflammatory but due to alveolar congestion
by blood

Pulmonary pressure may nse while the systemic blood
pressure 1s normal

Globular shaped heart as seen 1n x ray

An enlarged night auncle and nght ventrcle

Pulmonary plethora Look for mitral stenosis mn all cases
A Ieft to night shunt  Cyanosis 15 present when nght to
left shunt

Congestive failure may be early or late

Unexpected sudden death may occur at any age 1n infants
withIASD



INTERVENTRICULAR SEPTAL DEFECT

avsD)
(12%) 14000
A Lerr To RIGHT SHUNT
COMMON
FEATURES
1 Symptoms may be absent until late Acute bactenal

endocarditis 1s common
2 Growth may be restncted if a large IVSD 1s present
Polydactylism and syndactylism are commonly noted
(15%)
Cyanosis 15 absent Clubbing may occur if pulmonary
hypertension 1s present
4 Dyspnoea 15 noted if a large IVSD vanes by degree of
defect
5 Aloud raspmg systolic murmur and thnll aver the 3rd and
4th ICS and middle sternum  “It spreads like a nipple
on the water after a stone 1s thrown ™
A nomal sized heart if the defect 1s not large
The pulmonary artery 1s enlarged and it pulsates
A normal blood pressure m the absence of hypertensive
lesions as C of A
A bulge may be present over the precordial region
10 A thrusting apes beat1s noted m IV S D
11 The second heart sound at the pulmonary area 1s spht A
pulmonary diastolic murmur 15 present when the pulmon
ary pressure 15 high m a small proportion of cases

©
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Toward The Diagnosts Of Congental Heart Disease

A functional mitral drastolic murmur 1s present 1n 50% of
cases

A pulmonary plethora 1s noted 1n the xray film The
chambers are often normal 1n size

The ECG shows a left and nght ventncular hyper
trophy but this may occur if pulmonary hypertension 1s
present

A high oxyhaemoglobin Jevel 1s found in the night ventncle
1n the presence of this left to right shunt  This 15 noted
by cathetenization

The defect 1s lugh and between the aortic and tricusprd
valves (90%)

Tncuspid ;ncompetence may be present

A nght mterventricular systolc pressure equal to the
pressure 1n the systemic artertes 1s presumptive evidence
ofalargeIVSD

Aortic regurgitation may be associated with IVS D
Cathetenization shows the location of defect Pressure
and blood gas changes are noted Oxygenated blood 1s
found i the nght ventricle and mdicates left to nght
shunt

Cardioangiograms may localize the defect Here one
may see a second filling of the RV from the LV

DirFERENTIAL D1acnosis oF I VS D

—

(-1

[ ) W)

Mild PV stenosis with a normal aortic root (higher site
of defect)

Mild infundibular stenosis at aortic root (delayed P valve
closure 15 noted )

Acyanotic examples of T of F

Mild aortic or subaortic stenosis (short systolic murmur)
MiIdIAS D but heart contour 1s different

PDA A continuous murmur and 1s not systohe and alone
asmIVSD

Haemic murmur
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8 A high ventncular septal defect 1s not a true malde
Roger's

9 Pectus excavatum may cause a mechancal systolic mur
mur oyer the same area
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MITRAL ATRESIA (M A)
{Jean Baptiste De Senac 1693 1770)
Cyanosis from buth (decreased pulmonary flow)

Note (a) Ductus 1s closed
(b) ECG There 1s nght axis deviation

Severe disabulity Early death unless attended to surgreally
Precordhal systohe murmur

The left ventncle 1s small  The nght ventncle shows
hypertrophy

The great vessels may be transposed

A S D left to nght shunt

Decreased pulmonary flow  Due to ngh pressure mn L A
Patent foramen ovale

There 1s a cor trloculare buatnatum with AV mixing of

blood 10 the heart
Less common than trcuspid atresia
The aorta anses antenorly and s narrover than the PA
Aortic valve atresia may be present

“A number of lestons in the adult heart are con
genital {n origin but missed or not looked for ot a
younger age”




MITRAL STENOSIS (Congemtal)

1 Lake acquired 1n symptoms but many vanations
2 Itisassociated with 1ASD 1 a number of cases
Always search for 1t
For a full study of the subject kindly refer to the following
detailed articles
Congemtal Mitral Stenosis
By Charlotte Trenencz M D
Circulation Vol IX No 2 February 1954
Congemital Anomalies of the Mitral Valve
by JohnT Prior MD
American Heart Journal Vol 46 No 5 November
1953
Congenital Mitral Stenosts
By Henry Swan M D

American Heart Journal Vol 38 No 6 December
1949

Congental Mitral Stenosis
By RobertW Cooley MD
Circulation Vol 76 No 4 October 19568
Refer also to more recent hiterature on this lesion

—
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“Knouledge knows no frontiers™
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LUTEMBACHER SYNDROME (L.S)

(Not cammon}

FEATURES

1
2
3
4
5

~t

TASD with mutral stenosis

Signs are those of these lesions separately

A large pulmonary artery is present

Jugular pressure 1s raised

Pressure gradient across the valve n TASD generally
means the presence of mitral stenoss

Inaidence of stenosis 1s 55 with TASD

In treatment one should open the mitral vahe before
closing theIASD



COR TRILOCULARE BIATRIATUM
(Three chambered heart) (2 A plus 1 Vent )

(Thomas B Peacock 1812 1882)

Cyanos:s 1s early mild and transient
A systohe murmur 1s heard over the entire precordium
X ray shows an unusual globular heart

Transposttion of the aorta and the pulmonary artery 1s
rarely seen

PSR R

5 The O: saturation of the artenal blood 1s subnormal

6 The ECG shows high voltage A diphasic QRS com
plexis present

7

The O saturation of the haemoglobin mn the ventncle

exceeds the haemoglobin of mixed venous blood {cathet
er)

“The reward of success will attend our efforts in
50 far as the heart is treated as one of the ordinary
tissues of the body and the method of operation con
forms to the fundamental principles of surpery”™

Sk Russere C Brock

The 1938 Bradshaw Lecture

1883 Bullroth s unwise remark
“The surgeon who should attempt the suture of the
heart uould lose the respect of his colleagues™

“Even thouph the heart is but I cm from the surface
of the body it has taken us 2000 years to reach it ™
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TAUSSIG-BING COMPLEX (T B C) (Rarest)
(INCOMPLETE TRANSPOSITION WITH
BIVENTRICULAR ORIGIN OF
PULMONARY ARTERY)

1 Cyanosis

2 A transposed aorta

3 A large pulmonary artery from the nght ventnele which
overndes the ventnicular septum

4 AhighVvsSD
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DEXTROCARDIA

The pnmitive cardiac loop swings 1 the reverse direction
to the pormal

The course of the cwculation 1s the mmrror image of the
normal  Situs mnversus of viscera 1 always present
Asymptomatic unless other lesions are assocrated with 1t
The E CG 1s pathognomonie

May have a left aortic arch with cyanosis

Bronchiectasts 1s frequently associated with dextrocardia
due to pressure of the abnormal posttion of the heart on
the broncht

7 Auscultation and x rays pick 1t up

[

©
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DIFFERENTIAL DIAGNOSIS
1 A displaced heart from atelectasis preumothorax or con
genital absence of the nght Iung
2 Incomplete rotation of the heart
3 Rught ventnicular hernia or a pencardial cyst

7



TRICUSPID ATRESIA (TA)
(Wilkam Harvev 1578 1659)

FeaTures

NO e 10

N-ge.

10
11

1

w

Cvanosis from birth

The IVC and § VC syndromes are present The venous
pressures are elevated

Severe spontaneous dvspnoeic 1ttacks mav oceur

A basal systohie murmur 1s present

If a picture of T of F 15 present but hypertrophy of the
left ventncle and EC G changes it s not likelv 2 TA
Eighty per cent have an associated pulmonary stenosis
There 15 no communciation between the nght auncle md
the nght ventncle

The P A 15 smaller than the aorta

There 15 a configuration of a Dutch shoe 1n the contour
of the heart

The k. C G shows left aus deviation

A patent ¥ ovale 15 present and the ductus artenosus
1s not patent

The pulmonars trunk may anse from a small RV and
can be reached only viathe FVS D

Cardioangiograms are useful here
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PERSISTENT COMMON
ATRIOVENTRICULAR CANAL
(Franklin Pame Mall 1862 1917)

FeaTURES

1

ENEAN S

D T

AV canal 1s undivided and guided by @ single valve of
a large postertor cusp and small lateral cusp

AnTASD 1spresent

Vanable cyanosis—mistaken for 1 AS D (primary)

A systohe murmur 15 heard over the mid precordium and
apex

A left and nght ventricular hypertrophy 1s present

The ECG shows lugh voltage Biphasic QRS com
plexes are noted
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BLAND-WHITE-GARLAND SYNDROME

FEATURES

Attacks of dyspnoea, cyanosis and pallor

2 Coronary 1schaemic pamn drawing up of the legs and
extenston of the neck during and after feedmg May
have a soft blowing murmur

-

3 The left auricle 1s greatly enlarged Feeding problems
occur after two months

4 There 15 enidence of antento-lateral nfarcion m ECG
1 the mfant

5 The left coronary artery anses from the pulmonary artery

6 Sudden death may occur at2 13 months

7 Should differentiate from subendocardial fibroel

congenital aortic stenosis and Fredler s myocarditis
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PERSISTENT TRUNCUS ARTERIOSUS
(St Arthur heith 1866- )

FEATURES
1 A single artenal vessel (aorta and pulmonary artery are
one)
Arses from both ventricles
A short septum 1n the truncus divides 1t mto a short aorta
and pulmonary artery
Cyanosts moderately severe
X ray—nght and left ventnicle enlarged
Hilar shadows increased when cyanosed
ECG shows night axis deviation
0. saturation 1s below normal
NePDA

w1
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BLAND-WHITE-GARLAND SYNDROME

FEATURES

Attacks of dyspnoea cyanosis and pallor

2 Coronary ischaemic pamn drawing up of the legs and
extension of the neck dunng and after feeding May
have a soft blowirg murmur

3 The left auricle 15 greatly enlarged Feedmg problems
occur after two months

4 There 15 evidence of anteno-lateral infarchion m ECG

1n the mfant

The left coronary artery anses from the pulmonary artery

Sudden death may occur at 2 - 13 months

Should differentiate from subendocardsal fibroel:

congenital aortic stenosis and Fredler s myocarditis

—
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CONGENITAL PULMONARY
ARTERIOVENOUS FISTULAE

A mamfesiation of hereditary haemorrhagic telangiectasts
(redundant Osler Weber disease) mn percentage of cases

Tur FoLrowivg Fearures May BE NoTep
1 Cyanosis and clubbing of fingers and toes There 1s dy
spnoea on exertion
Haemoptosis and epistaxis
Chest pams  thoracoepigastric pam m adults due to pul
monary hypertension
A continuous hum or systolic murmur wath extraventricular
systoles 1s frequently detected
No cardiac enlargement.
Forty percent have telangsectasis elsewhere m the body
Eg Maffucas syndrome
The red blood counts are increased (polycythaema)
The blood viscosity and bloed volume are mcereased
The haematoent 1s greatly mereased
The O: saturation 1s decreased to 70%
Xray findings of opacities (dises) or grape ke shadows
1 the lung feld
The moidence of SA BE mcreases

If cerebral thrombosis occurs due to mcreased anoua and

y then headaches verhgo )

XN S

N
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13

and paresis
may occur

Vanation 1 stze of the lung shadow with Valsavas ex
perment. Must differentiate from Amilaga Ayerzas dis
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COR BILOCULARE
(TWO CHAMBER HEART)

(Wilbam Hunter 1718-1783)

:

=
HOOE-10 Ut W -

—
14

Infant death s charactenstic of this lesion
No murmurs

Early and progressive cyanosis

A smgle atnum

A simgle ventnicle

The P A hes belund the sorta

The flow to the lungsisviathe PD A
Most primitive heart
Dext dia often 15
Globular enlargement of the heart

vord

The atrium recewes biood from the lungs via the pulmon

ary vemns

Penipheral blood via the IVC and a nght and a left

SV C are present.
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CONGENITAL PULMONARY
ARTERIOVENOUS FISTULAE

A manifestation of hereditary haemorrhagic telangectasts
(redundant Osler Weber disease) m percentage of cases

Tue Forowme Features May Be Notep

1

2

[X]

o @w

28 o=

12
13

14

Cyanosis and clubbing of fingers and toes There is dy
spnoea on exertion

Haemoptosts and epistaxis

Chest pams thoracoepigastne pam 1 adults, due to pul
monary hypertension

A contmuous hum or systolte murmur with extraventricular
systoles 1s frequently detected

No cardiac enlargement.

Forty percent have telangiectasis elsewhere n the body
Eg Maffucer s syndrome

The red blood cousts are increased (polyeythaema)

The blood viscosity and blood volume are mcreased

The b 1t 15 greatly

The O: saturation 1s decreased to 70%

X ray findmgs of opacthes (discs) or grape hke shadows
1 the lung field

The merdence of § A B E mcreases

£ cerebral thrombosis ocears due to wereased anoua and

viscosity then headaches vertigo convulsions and paresis
may occur

Vanation 1n size of the lung shadow with Valsavas ex
penment  Must differentiate from Armlaga Ayerzas dis

(i



78 Toward The Diagnosis Of Congemtal Heart Disease

ease, Tetralogy of Fallot and Iisenmenger malformation
15 May assocrate Maffuccrs synd and ¥

with AV fistula and hemihvpertrophy of the himbs (See

Wm Beans work of Iowa City )

Let us not mistake extracardiac lesions as coelomic
cysts pulmonary A V fistulae or perscardual effusions
for primary cardiac lesions ™
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CARDIAC ARREST
—THE DIAGNOSIS AND TREATMENT—

1 The heart 1s the most effictient pump m the world If at
stops we must restore the beat “within three minutes”
Each year 1t beats 37 879 700 tumes!!

Signs of cardiac arrest

After a pertod of slowing and a lowering blood pressure
there are the following

(2) Nopulse

{b) Noblood pressure

(¢) Dilated pupils

When did the heart stop beating? We can only know the
answer from the anaesthetist in charge It 1s he who 15
the best “monttor ”  An alert anaesthetist 15 the best mon

tor”

Cardiac atrest 15 like turning off the 1gmtion n a good
car In CA something has been turned off

The heart never ceases to beat except for an adequate
reason Its cause can generally be found on review

It will be malpractice by 2000 AD not to attempt restora

tion of the heart beat when cardiac arrest oceurs st an

otherwise healthy body A number have been restored
following coronary wmfarction and should be attempted
such cases m the ahsence of severe arteriosclerosis or

old age

Cardiac arrest may occur anywhere at anytume dunng

examinatbion of performing even 2 mnor operation upon

a patient
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82 Toward The Diagnosss Of Congental Heart Disease

7 All who practice mediane should be able to massage an
arrested heart within three mmutes of sts cessation

One should never be cnticized for
tring to save a bfe

Every room i the Emergency Ward and the OR should

have a small tin case hangmng on the wall contaming the

following

(a) Intratracheal tube {adult and child)

(b} Ascalpel

{c) A20cc synnge with a long fine needle

{d) Caleum chlonde—5% ampule

{e} Procamne—1% ampule

(f) Adrenaline—1 10000 «mpule

Oxygen should always be availble

Every OR shouldhavea ready defibrdlator

The bramn MusT have blood Toaded with . to survive

beyond three minutes

Therefore remember

Pump + Oxvcen + Braw + Heant~

before three mmutes

Aetwlogy of Cardiac Arrest

{a) Poor preparation of the patient—physically and men
tally

(b) O:lackin the bram and heart

{¢) CO:mncrease in lungs and circulation

(d) Electrolytic imbalance and excess of drugs

(e} Reflex smulation of vagus nenve

(£) Lowered blood pressure with anoua .

{g) Lack of careful obsenation or “watchful expectancy’
on the part of the attendant .

Rarely do signs come on suddenly ” They appear “sud

den” because the pulse and the BP have not been watched

il
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constantly
13 Potasstum citrate and acetylcholine cause cardrac arrest



“Toward The Diagnosis Of Congemtal Heprt Disease 83

14 Calewum chlonde controls the thythm of the heart beat
PREVENTIOV OF CARDIAG ARREST
1 Make the patient safe for surgery
2 Think of its possibility duning any e
Eg Carotid body Before and dunng any operation To
matter how mmor
3 Watchforit. The best “momtor 15 an alert anaesthetist
4 Use of an amphfying stethoscope ECG
Electric momtor or a stethoscope strapped over the heart
where possible dunng the operation
The use of digitalis pre operatively in bad nish cases
Adequate 0. and CO; control
Prevent hypotension
“Treat the tissues as though they were cobwebs™ thus
prevent shock
Increase p

o W

@

y reserve by respiratory exercises

keep bronch and bronchioles clear of secretions

Allow 0. to reach the alveolar sacs

Select the safest” anaesthetic

Adequate level of sedation

Careful consideration of added drugs dunng prolonged
operations  An accumulative effect may occur

Use of atropine (prevents bradycardia)

keep the fingers on the pulse mstead of “crossing the
fingers] Avord constricting arm bands or twisted neck
Avoid compressmg a sensitive carotid body

Careful and gradual induction of anesthesia

Adequate airway (s1ze and depth)

Continous ohservation of pulse and BP A e g nlways
slows before stopping thus 15 the time to awakin (0 1
danger of arest  Stay by the patient

When did the heart stop beating? The answir glves thy
prognosis

19 Anaesthetize the trachea before Intubatlan

©
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84 Toward The Diagnosis Of Congemtal Heart Disease

20 Care with hvperventilation with O; at end of operation
Too sudden release of buit up CO. by O: 15 dangeraus

21 Care with postioming and postunng the pabent If
shght Trendelengerg on the operating table then the
stretcher and bed must be ready m this position before
moving the patient

Ir Tore Heawr Has SToppED BrATING
“It & TiME feamwork massage oxygen and teng
city all together ™
Do not queshion st or stand around
Do not Disten for a “fant beat, that famnt” beat has al
ready passedl) It's later than you think!
Do not wart for an EC G or BP apparatus
Do not ash for gloves or gown but O~ry for a scalpel
kmife or blade
“You can clean up infection but you
cannot clean up death™
Do not use adrenalin into an unseen heart
Do not yse mechanical respiration
It 15 2 pump you need the pump 1s your hand Use
1t immediately
Do not force Os into the traches, the blood must be moving
before 1t can reach the bran~give O, and massage to
gether
Do not dilate the anal sphincter
Do not transfuse or 1V untd has started
and 0: 15 reaching the lungs and bram £ CA 15 from
haemorrhage, then force bload quiekly
10 Do not go through or massage diaphragm .
11 Do Nor Warr A Secowd or waste time “hoping” it 15 ot
CA
Bur At Once—~take courage and get to the heart INMEDIATELY
while the following are bemg done (at the same time)

1 Note tune by clock (Have a time-calier j
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Toward The Diagnons Of Congemtal Heart Dusease 85

Stop anaesthetre at once

Tip table down 15°  Give O via the tube or mask.

Open 5th left interspace wide {1n 6 seconds)

Spread nibs with hands later with spreaders

Open pericardium ~ Note heart.

I not fibnllating (only 10% do) massage with one or both

hands  Compress and relax 40 - 50 times per minute

Steady and evenly BP will now appear

If fbnllatmg, apply defibnllator If not one about use

an electric current to heart or rapid needle pricks into

heart muscle mght benefit. But, MASSAGE always

Keep the bram ovy d until fibnll is lled

and the heart beat restored.

The heart will always respond to massage but the brain

cannot go without O longer than three minutes

If the heart 15 flabby and wrregular inject one of the follow

g and massage

(a) 10cc of 5% calerum chlonde into left ventricle

(b) 3 cc of 110000 Adrenalin

(¢) 9.5 cc 1% procame hydrochlonde and 5 cc adrenalin
mto LV

These may be repeated with care

Massage and observe but massage

Massage until ngor mortis sets in if necessary This

will not set m 1f we massage early and give O: before three

Tnutes of cessation

Bleeding from the wound 1s 2 good sign that blood 1s

reaching the brain also

‘When all 1s restored, then attend to closure and observe

the brain and kadney post-operatively for any damage due

to cardiac arrest May use hypothermua for several days




OMEGA

If this httle book causes you to see what you look for or
stmulates you to learn what you do not know m the dagnosis
of congemtal heart disease, 1f 1t causes you to see the Great
Path of Duty” m Medicine—correct diagnosing and to fol
ow 1t more bravely, more faithfully and more successfully
if 1t will stimulate the graduate medical student to enter
the fleld of cardiac surgerv or cardiology m which field so
much more can be accomphshed 1t then will hiwve accom
plished the cluef object that prompted the author to write
“Toward the Diagnosis of Congemtal Heart Discase ™
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