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INTRODUCTION .

Transamination was defined by La Due and his assoclates
(1954) as the enzymatlc catalysed reversible transfer of the
alphe amino nitrogen of an amino acid to the alpha-keto-acid
with the synthesis of & second amino acid and a second alpha-
ke to~acid. wlutemic oxalacetic transaminase 1s an enzyme
which catalyses the reversible transfer of an amino group
from aspartic acid to alpha-ketoglutaric acid, ylelding
" glutamic acid and oxalacetic acid. This enzyme, hereafter
referred to as trunssminase, is found widely distributed in
animal tissues but 1s most concentrated in heart muscle.
{Cohen 1940), (Awapara and Seale, 1952). The latter
discovery led pa Due and his co-workers to study 1ts
concentration in human serum In cases of myocardial infarct-
ion, after they had established the range of serum transam-
inase activity in normal adults. (La Due et al, 1954), (La
Due and Wroblewski, 1955). In these studies, it was found
that the trsnsaminase activity of the serum was strikingly
elevated during the first few days after acute myocardial
infarction. These results have been conflirmed by many
workers e.g., Steinberg and Ostrow (1955); Kattus et al,
1956. the potential value of such a biochemical test as
an ald in the detection of myocsrdial infarction is very
great but it 1s not yet clear how much the test offers as a
supplement to the clinical, electrocardlographic and other
anclllary findings in the dlagnosis of acute myocardlal
infarction.

The presemnt study was undertaken with the object of
assessing the value of the test, as a routine procedure, in
the diagnosis of acute myocardial infarction by comparing
it with other dliagnostic techniques prescntly avallable 1in
gemeral hospital practice. serum transaminase activity
was also studled in angina pectorls at rest to determine the
value of assay in ditierentiating between acute myocardial
infarction and myocardial ischaemia. When the present
investigation was begun it was known that the test was not
specific for acute myocardial infarction since increased
serum transaminase activity had been demonstrated in the
‘presence of liver and other diseases. (La we and VWroblewskl,
1955). Therefore, it was decided to investigsate lliver
function following acute myocardial infarctiom to discover
if there was any relationship between impalrment of liver
function and increased serum transaminase activity. Se rum
transaminase activity was also investigsated In diseases
other than acute myocardisl infarction to determime whethsr
the lack of specificity of the test might lead to diagnostic
error in those conditions which may closely resemble acute
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/acute myocardial infarctlion e.g., dissecting smeurysm of the
aorta, acute pulmohary infarction, acube pancreatitis etc.,
or which may accompany it e.g., cardiac arrhythmlas.




METHODS AND MATERIALS.

Estimatlon of Serum Transaminase 4Activity.

The transaminase activity of serum was estimated by the
technique of narmen (1955). Full details of this method are
glven in Appendix 1.

) in this method, the transamination reactlon is coupled
with the reduction of oxalscetic to malabte by reduced diphos-
phopyridine nmucleotide in the presence of an excess of purified
malic dehydrogenase; the reactions may be wrlitten thus 2~

CO0~- | Co0 - c00 - Co0 -
1 1 1 1
CH2 CHy \ CHy CH2
! 1 1 SGOT 1 1
CHNH_ + CH s C=0 + CH
1 2 1 2 1 1 2
C0o0- g=o GO0~ gHNHz
co0- Oxaloace tate COO=
. L-
" Aspartate Alpha ke to- Glutamatbe ,
glutarate ‘
C00~
1 . :
CHz.z _ C00=-
1 ' 11 1l
c
¢=0 + DPNE* + u* = CHp
CO0~ Dehydrogen: CHOH + DPN.
ase. 1
COo0~-

Oxaloace tate . Malate .

The malic dehydrogenase performs sm important fumction in
this resction by removing ome of the products in equilibrium in
the serum glutamic oxalacetic transaminatiom. 4whls forces the
resction completely to the right and establishes a condltiom
whereby the reaction rate is limited omly by the amount of
transaminase present. The light absorptiom peak of reduced
diphosphopyridine nucleotide at 340 millimicroms is used to
measure the transaminase reaction, spectrophotometrically,
by observing the decrease in optical demslity at that wave-length
as the reduced diphosphopyridine nucleotide 1s oxldlsed.
Yransamingse activity is expressed as unlts per ml. of serum per
minute, ome unit being defined as that amount of enzyme which
will cause a decrease in optical density of ¢.001/ml/min. under
the standard conditions of the test.



Conditions in which Serum Transaminase Assay was performed.

a) Normal coﬁtrols.

Serum transaminase activity was measured in 9 healthy
people and 1ln 16 patiemts attending surgical and orthopsedic
out-patient departments suffering from conditions unrelated to
cardlac or liver disease and in whom the history and clinical
examination raised no suspicion of such disease. The results
of these assays are presented in Table I (Appendix 1III).

DiseaseAStates.

Serum transaminase assays were performed in 135
patients suffering from a variety of diseases.

b) ’Acute;myocardial infarction.

Serum transaminase activity was measured following 67
attacks of acute myocardial infarction occurring in 57 patients.
The majority of these patients received anticoagulant therapy
and required daily venepuncture for estimation of prothrombin
tilmes.  Blood obtalned for this purpose was also used for
serum tramsaminase assay and tests of liver functlom so that
these seriously 11l patients were not unmecessarily disturbed
by the investigatiom. 1the results of these assays are
included in the individual case histories In Appendix II and
are presented in tabular form in wables II, III, IV, V.and vI.,

(Appendix 1II).
c) Angina pectoris at rest.

Serum trsnsaminase assays were performed following
25 attacks of angina psctoris occurring in 20 patients. these
attacks of pain came on at rest and there was no electrocardio-
graphic evidence of acute myocardial infarction following them.
the results of assay in these cases are included in the
individual case histories im Appendix IT and are also presented
in tabular form in ‘Yable viI, (Appendix 1II,.

4, gardlovascular diseases other than acute myocardial
infsrction and angima pectoris at rest.

Serum tramsaminase activity was measured 1n a variety
of ecardiovascular diseases in which there was mo evidence of

acute myocardial infarction or angina pectoris. Several of
the se patients.suffered from more than ome cardiovascular lesion.

The results of serum transaminsse assay In these conditlons
are included in the imdividual case historles in Appendix II.
The comditions investigated are set out 1m tabular form in
Table VIII, (Appendix I1II).

e) Diseases outwith cardiovascular system.

Serum transaminase activity was determined in a
variety of diseases affecting systems other than the cardio-
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/cardiovascular sysbtem. in these cases, there was no clinical
and/or electrocardlographic evidence of acute myocardial
inferction or anginas pectoris. whe results of serum
transaminase assay in these conditions are included in the
individual case histories (4ppendix II). The conditions
investlgated are presented in Table IX, (Appendix 1II).

All serum transaminase assays were personally performed
by the author. The number of assays totalled 533.

The History and pindings om Clinical Examination.

The history and clinical findings in each of the 135 patients
studied are presented in Appendix II. BExcept for a few
patients who died within a few hours of theilr admission to
hospltal, the suthor personally questioned and examined all
patients suffering from cardiovascular diseases. The history
and results of clinical examination are of the greatest value
in determining whether or not acute myocardial infarction has
occcurred. because of the ir relevance to the use of serum
transaminase assay In the dlagnosis of acute myocardial infarct-
lon, a special interest was taken In symptoms, prodromal to
acute myocardial infarction, in atypicsal modes of presentation
and iIn the determinstion of the exact time of onset of acute
myocardlal infarction.

Ble ctrocardiographle Studies.

Electrocardiograms were examined in 100 out of the 135
patients included 1n this study. in certain cases duplicate
electrocardiograms were not available for inclusion in this
the sis. However, 179 electrocardiograms are available for
inspection and they are included in the individual case histories
in Appendix II.

a) Electrocardiographic Technique.

Electrocardiograms, serial where indlcated, were recorded
by a porbtable direct writing Csmbridge electrocardiograph. The
following leads were recorded: Ileads i, II, III, a¥V.R., &a.V.L.,
a.V.F., V2, v4, V6. These are the leads routinely recorded
in the hospitsl in which this investigation was carried out.
Since a limited number of chest leads were being used, great
care was taken to place the praecordial electrodes accurately
according to the recommendations of the Cardiac Society of ureat
pritain, 1949.

b) Criteria used in mlectrocardiographlc
lnterpretation.

In cases of suspected myocardial imfarction, the electro-
cardiogram is usually considered to be the final criterion in
de termining whsther acute myocardial infarction has occurred.
In sn investigation such as this, which seeks to compare one
diagnostic technique with another, it is obviously desirable to

avold bias towards elther and, consequently, the electrocardlo-
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/electrocardlograms were interpreted by an independent
observer, ur., A. J. V, Cameron, who was given a short note
of the history of each case. He had no knowledge of the
results of serum transaminase assay or other ancillary tests
and the history and electrocardiogreams in each case were
knowa to him by a reference number only. Dr. Cameron
employed diagnostic criteria which were essentially those of
woldberger (1953), although a different terminology from his
was used in the description of the types of myocardial
infarction, the term, transmural, was used to describe
myocardial infarctions in which the electrocardiogram showed
abnormal Q waves snd abnormally shaped KS-T elevations. ‘Lhe
diagnosls of infarction was not made from i wave changes alone
unless abnormal Q waves were present and progressive T wave
changes occurred in serial tracings. the term, intramural,
was employed in preference to the term, superficlal, used by
woldberger (1953), to describe myocardial infarctions in which
the electrocardliogram did not show abnormal Q waves but
revealed abnormally shaped KS-T elevations in one or more leads
that faced a localised, epicardial surface of the heart. in
this group, great importance was attached to observing
sequential changes in the electrocardiogram. the term,
subendocardial, (u¢oldberger,1953) was reserved for those
myocardlal infarctioms in which the electrocardiographic
patterms of acute coronary insufficiency persisted for more
than 24 hours. no clear cut examples of this latter type
of myocardial infarction were encountered in this study.

All electrocardiographic interpretations included in this
study were those of Ir. A. J. V. Camsron.

rost Mortem and Histologicazl Studies.

Post mortem examination was performed in 8 fatsl cases
of scute myocardisl infarction and 3 of these fatal attacks
had been preceded by attacks of severe angina pectoris. ‘the
liver and heart were examined histologically in 7 out of the
8 fatal cases of acute myocardial infarction. <vhe degree of
venous congestion of the liver was described as moderate
when congestion was limited to the centre of the hepatic
- lobule amd as severe when the whole lobule was involved in
the congestion. the term, centrilobular mecrosis of liver,
was reserved for those cases in which mecrosis was present
in the centre of the lobule. rost mortem examinations were
also carried out in 2 cases of dlssecting ameurysm of aortsa,
2 cases of mitral stenosis, 1 case of ischaemic heart disease,
1 case of alveolar carcinoma of lung, 1 case of malignant
hypertension, 1 case of cerebral embolism with infarctlon,
1 case of hepatie cirrhosis, 1 case of perforated stomal ulcer
and 1 case of adenocarcinoma of the pelvic colon.

ANCILLARY METHODS EMPLOYED IN THE DIAGNOSIS OF
" ACYTE~MYOCARDIAEINFARCTIONS
/ ctd over.




ANCILLARY METHODS EMPLOYED IN THE DIAGNOSIS OF
ACUTE MYOCARDIAL INFARCTION.

It is well recognised that pyrexia and elevation of
the erythrocyte sedimentation rate (E.S.R.) often occur
following acute myocardial infarction snd their presence in
suspected myocardial infarction 1s usually regarded as
providing evidence suggestive of the occurrence of acute
myocardial Infarction although neither test 1s specific for
myocardial infarction. Such observations were made in this
study in acute myocardial infarction, angina pectoris at rest
and in a variety of other diseases.

a) Bédz Tempe rature .

o Axillary temperatures were recorded. ‘emperabures of
99~F or above were considered abnormally high.

b)  Erythrocyte Sedimentation Rate.

This was determined in the hospital wards by the method

" of Westergren (1926). Serial estimations of #.S.R. were made
in most cases. Only the reading at the end of the first hour
was recorded. The E.S.R. was considered to he abnormally
accelerated 1f it was above 10 mm. in the first hour.

TESTS OF LIVER FUNCTION,

The following tests of liver function were performed in
cases of acute myocardial infarctiom, of liver or biliary
disease and of cardisc arrhythmia. The results of these
tests in acute myocardial infarction are presented in Tables
X,XI,XII, in Appendix III. The results in the other types
of 1llmess are included in the case hlstories in Appendix II.
l. Van den Bergh Reaction:- a) Direct. D) Indirect -
quantitative bilirubin estimation. +vhe method employed was
that of King (1946) but a bilirubin instead of an artificilal
me thyl red standard was employede. The normal range, by this
me thod, was 0.5 - 1 mgm.per 100 ml.

2. Thymol Turbidity Test. The method employed was that of
Maclagan (1944). The normal range of thymol bturbidity is

O = 4%1135.

3. Zinc Turbidlty ilest. The method employsd was that
described by Kunkel (1947). The normsl range 1s 2 -« 8 units.
4, Alkallne Phosphatase. The plasma alkaline phosphatase
was mpesured by the method of King and Armstrong (1934). The
normal range is 3 - 13 units.

5. Total Plasma Proteins. These were measured by the usual
procedure of micro-Kjeldahl digestion followed by Nesslerisat-
ion. The normel range was 6 - 8 geper 100 ml.
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6. Cephalin Flocculation Test. This flocculation technique
(Hanger and Patek, 1941) was employed in a few cases, instead
of the thymol turbidity test.

7. Bromsulphalein Test. The bromsulphalein test, using

S mgm/kg. body welight, was employed (Helm and Machells,1942).
Serial tests were performed in one patient in whom the first
me asurerent had been made before the onset of amute myocardilal
infarction. The risk of a toxic allergic reaction to the
dye, however rare, was consldered too great for routine use

of the test in acutely ill patients suffering from myocardial
infarction.

Normal Range. When the sample of serum is taken 45 minutes
after inJection of the dye, there should be no retentiom of
the dye 1n the blood.

8. Urine Tests. Bilirubin, urobilin and urobilinogen were
determined qualitatively by the methods of Fouchet, Schlessinger
and Erhlich,respectively,in several cases.

CRITERIA EMPLOYED IN ASSESSING THE DEGREE OF
PERIPHERAL VASCULAR FAILURE IN ACUTL MyOCARDIAL
INFARCTION,

The criteria used for assessing the degree of peripheral
vascular fallure present in cascs of acute myocardial
infarction were those of Davidson et al (1946). They are set
out in Table XIII, (Appendix III).

CRITERIA CONSIIERED INDICATIVE OF 4 GUARIED
PROGNOSIS IN ACUTE MYOCARDIAL INFARCTION.

The prognostic criteria employed were those of Russek
and his associates (1951). The following criteris were
considered indicstive of a guarded prognosis:- Previous
myocardlial infarction, intractable pain, extreme degree of
persistence of shock, significunt enluargement of the heart,
gallop thythm, congestive cardilac failure, auricular
fibrillation or flutter, veantricular tachycardla or intra-
ventricular block, dlabetic acidosls or otler complicating
serious disease stabes. Antlcoagulant therapy was given in
all cases of acute myocardial infarction whether or not signs
of poor prognostic significance were present provided there
was nmo contra-indication to the use of the drug.

THE I[EPINITION OF THE NORMAL RANGE OF SiRUM
TRANSAMINASE ACTIVITY,

19 assays of serum transemlnase actlvity were performed,
under varying physiological conditions, in 9 healthy people
who were either murses or medical students and single

de terminations of serum activity were made iIn 16 patients who
were attending surgical or orthopaedic clinics with
disabilities unrelated to cardiac or liver disease and in whom
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/wWhom the results of history-taking and cliniczl examination
raised mo suspicion of such disease. the results of these
assays are presented in Wwable I.

the range of serum transsminase activity in comtrol subjects
in this series was 5 - 35 units,/ml. with a measn serum
transszminaese activity of 17 ¥ 8 units. It will be noted in
rable XIV that the range of serum transsminase activity found
closely agreed with that found by other workers. S an serum
transaminase activity in this study is somewhat lower than
that reported by other investigators. it should be noted thut
pbaron et al (1956, applied a correction factor for varistion
in room tempersture.

Sineée all recorded studles have shown that in normal
subjects levels of serum transeminase activity above 4u units/
ml., are not found and since duplicate analyses of the serum by
the spectrophotome tric me thod do not vary by more than lu
units (see Appendix I), the following ranges of serum
transaminase gctivity have been arbitrarily defimed:-

. Normal. .
Serum ftransaminase activity 1s comsidered to be normal to

levels of 40 units.

Borderline.
Serum trasnsaminase activity is comsidered to be borderline

when it is 1in the range of 41 - 50 units.

High.
Serum transaminase activity 1s considered to be abnormslly

high when above 50 units.

a) The Effect of vigestion and Exertion om Serum
Transeminese Activity in normsl Subjects.

Ir control cases 1 and 2., serum transamlnase activity was
estimated before, and five hours after,a strenuous game of
rugby while, in control case 3,, it wss measured in the fasting
state and three hours after a hearty meal. wno significant
alteration in serum transaminase activity was found following
exercise or eating. it 1s genmerslly agreed that exertion and
the sbtate of digestion have no effect om the levels of serum
transaminase activity e.g., Steinberg amnd ustrow (1955);
Chinsky et al (1956).

b) Day to Day Variations in Serum Transaminase Activity
- in normal Subjectse

In control cases 4, 5 and 8., serum transaminase activity
was examined on three successive days (Table I). The variations

found were insignificant,which is in agreement with the
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/the experience of other workers e.g., paron et al (1956).

c( ‘fYhe Bffect of sex and Age on Serum ‘wransaminase
Lsctivity in normal vontrols.

No reletionship between transaminase levels and sex or
age of the control subjects was noted.

d) The Effect of Haemolysils of the Red plood wells on
Serum Trensaminase Activity.

In control case 6., the trsnsaminase activity of clear
serum was 15 unlss, The transaminase activity of an aliquot
of the same specimen of blood in which haemolysis had been
induced by contact with distilled water, was 126 units,
transaminase being released from the red blood cells. This
effect of haemolysis was recorded by La Due et al (1955) in
the ir original papers and has since been confirmed by others
e.8., dteinberg and Ostrow (1955). The importance of using
non-haemolysed samples of serum and plasma in serum
transaminase de terminations 1s obvious. Although platelets
also contaln transaminase it remains to be determined whe ther
variations in platelet numbers will significantly alter the
assay. (magelini and Stefanini 1956).

e) The Effect of Amticoagulant Substances (in vitro)
on Serum Transaminase Activity.

It 1s generally agreed that transsminase assays on plasuma
specimens obtained with oxalate, citrate or heparin as anti-
coagulants are similar to those performed on serum derived from
the same blood e.g., hatbtus et al (1956). In control case
9., the serum and plasma transaminase activity of the same
speclimen of blood was 14 and 1¢ units respectively. neparin
was the antlicoagulant used in obtaining the specimen of
plasma.

f) Stabillty of the Enzyme.

The stablllty of serum transaminase is such as to
facillitate 1its clinical usefulmess. Freezing of the serum
does mot influence serum transaminase activity. ror exgmple,
in control case 5., storage of the sera for 7 days at 4-C.

did mot significantly alter serum tramsaminase activity. wmany
workers have reported simlilar findings e.g., Chinsky and
Sherry (1957).
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THE SOURCES OF SERUM TRANSAMINASE ACTIVITY IN
NORMAL HUMAN SUBJECTS AND IN EXPARIMENTAL DISEASE
STATES.

1. In Normal Human Subjects.

Transsminase activity has been demonstrated in the serum
and tissues of all enimals studied e.g., 4mes and Elvehjemn,
(1946); Goldstein et al (1956) and, so far, all tests of
human serum have shown the presence of transaminase. ‘he
impre ssive amounts of the enmzyme in tissues like the heart
and liver are in marked contrast to the small amount of
enzyme activity present in an equivalent amoumt of serum. (see
below]).

Glutamic Oxalacetic Transaminase Activity of normal
Human Tissues and serum. (Wroblewski, 1957).

Normal puman Tissue. Transaminase (units/Gram of
Wiet Tlssue ).
Heart. .185,500.
Liver. .. .l42,400.
Skele tal Muscle. L 99,300.
Kidneye. 90,900.
Pancreas. 28,300.
Spleen. , 13,600,
Lumge 10,000,
serum. . 20

The source of transaminase 1n normel human serum hes
not been determined nor has serum transaminasec been isolated
for comparisonm of its physical or immumologlcal characterist-
ics with purified tissue transaminase.

2e In Experimental Cardiac plsease States,

a) Acute Myocardisl Infarction.

The alterations in transaminase activlity assoclated with
acute myocardial infarctions have been studied experimentally
by techniques which do not simultaneously produce liver or
skele tal nmscle damage. goronary occlusion by coronary
artery ligation in the closed chest dog has been produced
and the changes in serum transaminase activity correlated



12.

/correlated with electrocardiogrzphic and other observations,
(Nydick et al, 1955; Rudolph et al, 1955;. In 211 but one
of these experiments involving production of acute myocardial
infarction there was a concomltant rise of serum transaminase
activity. When the dogs died from experimentazlly produced
infarction or were killed at warying intervals following
ligation of the coronary artery, Nydick et al (1955) determined
transaminase activity in normal and infarcted heart rmscle and
showed that there was a rough correlation between the peak
serum trensaminase activity, the duration of the rise in serum
transaminase activity and the size of the myocardial infarction
produced. A myocardial infarction of less than 1 gm. of
miscle mass In the dog was observed to produce elsvations of
serum tramsaminase activity above the normal range of activity.
They postulated that the mechanism for the increase in serum
transaminase activity following myocardiszl infarction was the
le akage of the enzyme from the infarcted heart muscle into the
serum, simce they showed that infarcted muscle contained less
transaminase than adjacent normel cardiac muscle of the same
animal and that the older the myocardial infarctiom, the less
transaminase activity demomstrable in the necrotic muscle.
werrill et al (1955) reported similar findings in theilr study
of the Infarcted myocardial tissues of the dog. using an
experimental technique (Agress et al, 1952),by which plastic
microspheres were embolised into the coronary arteries of the
closed chest dog, acube myocardial infarction of pre-determined
extent was produced. (Agress et al,(1955). They demonstrated
a rise in serum transaminase activity followling each acute
myocardial infarction and observed a relatively limear
relationship between the peak rise in serum transaminase
zctivity end the sigze of the myocardlal infarction, estimated
at autopsy examination. They found that infarcticn of as
little a8 10% of the cardisc muscle mess produced significant
increases in serum transaminase activity. thus, there 1is
sound experimental evidence that serum transaminase activity
results from leskage of the enzyme from infarcted cardlac
miscle and that the rise in serum activity 1s roughly
proportional to the size of the infarcted area of cardiac

maiscle,

b) Myocardial Ischaemla.

A study of myocardial ischaemia in dogs,produced by
temporarily occluding the coronary arteries, produced further
convincing evidence that the infarcted area was the source of
increased serum transaminase activity inm acute myocardial
jnfarction. (Rudolph et al, 1957; Nydick et al, 1957). Nydick
and his assoclates correlated the degree of myocardial ischaemia
with chamges in serum transaminase activity,in the electro-
cardiographic patterns and in heart tissue transaminase
activity. they found that myocardlal ischaemia of a degree
sufficient to produce reversible changes typical of ischaemia
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/ischaemia in the electrocardlogram did not cause significant
increase in serum transaminase activity. They showed also
that the transaminase content of heart tissue which had been
rendered lschaemic was the same as that of non-ischaemic
tissue. Slgnificant increases in serum trsnsaminase
activity occurred only in those cases in which myocardlal
ischaemia had beem prolonged enough to result in heart cell
necrosls which was demonstrated at autopsy.

¢) Pericsrditis.

Agress et al (1956) produced pericarditis in dogs by
placing sand, talc or alpha streptococcl in the pericardial
sac. :They found significant elevation in serum transaminase
activity only in those animals in which damage to the sub-
eplecardial cardiac muscle was demonstrated at autopsy and,
further, that the peak levels of serum trsnsaminase activity
observed were proportional to the severity of the cardiac
muscle damage. Normal serum transaminase actlvity was
presa t 1n those animsls in which pericarditis without under-
lying cardiac miscle damage was found. nydick and his
~colleagues (1957) reported,that in experimental percarditis
in dogs, serum transaminsse activity increased only when
histological evidence of subepicardial damage was present.

d. In Experimental Hepatlc vissase States.

Increased serum transaminase activity has been demonstrated
following the experimental production of virus hepatitis in
mice with a transplantable mouse leukaemla, (Friend et al,
1955), and there geemed to be a relationship betwen this
increase in serum activity and the size of the virus inoculum,
the titre of the virus in the blood snd the degree of liver
necrosls demonstrated at autopsy.

Molander and his associates (1955) produced hepato-
cellular damage in rats by the gastric intubatiom of carbon
te trachloride and found high levels of serum transaminase
activity. fhe height and durastion of increased serum
transaminase activity were proportionmal to the amount of carbon
tetrachloride administered and to the extemt of llver mnecrosis
found at autopsy. They considered that serum transaminase
activity was a highly specific index of hepatocellular injury.
Molander and Friedmsn (1956) failled to demonstrate a decrease
in rat hepatic tissues transaminase in carbon tetrachloride
hepatitis even when serum transaminase zctivity was greatly
increased. Ligation of the common bile duct of rats was
rapidly followed by a rise in serum transaminase activity,
(Chinsky and Sherry, 1957). Relief of the biliary
obstruction was followed by a rapid return of the scrum
transaminase level to normal. Increased serum transaminase
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/trans‘;aminase in this experimental situation was not
associated with histological evidence of hepatic or cardiac
necrosis.

ihe evidence, though incomplete, suggests that the source
of serum transaminase activity is release of the enzyms from
damaged parenchymal cells of the liver, in experimental
conditions assoclated with hepatic cell mecrosis. 1he
findings in experimental biliary obstruction, unaccompanied by
hepatic cell necrosis, suggest that the source of increased
serum tramsaminase activity in this experimental situatiom
may be interference with the excretion of the enzyme by the
biliary route.

4, In Experimental Skeletal Muscle Injury.

Surgery in dogs resulting in injury to skeletal mmscle
is assoclated with a rise in serum transaminase activity and
has been ascribed to release of the enzyme from skeletal
miscle ,which is a rich source. (Nydick et al, 1955,

5. _In Experimental prulmonary Infarction.

Rudolph and his associates (1957, ligated the right
pulmonary artery or its lobar branches in dogs and observed
Increased serum transaminase activity proportional to the amount
of lung tissue involved in each case. 1t should be noted,
however, that although every effort was made to minimise the
trauma of surgery, the controls used in this experiment were
animals which had been subjected to thoracotomy. Agress et
al (1956) produced acute pulmonary infarctions in dogs by
injecting the dogs' own blood clot into the jugular vein after
induéing increased vascularity of the lung by the preliminary
injection of alpha naphthyl thiourea, a general tissue poison.
The nine experimental animals sustained pulmonary infarctlons
of 0 - 50% of their lung tissuwe. Several of the experimental
and control animals had increased serum transaminase activity
although mone had levels of activity above 50 units. ‘the re
was mo statistical difference between the groups and for this
reason the increased serum transaminase activity was thought
to be due to the use of alpha naphthyl thiourea. 1t should
be noted also that the animals were sacrificed 40 hours after
the experiment.

There is, therefore, no agreememnt as to whether or not
acute pulmonary infarction results in increased serum
transaminase activity. In those experimental animals 1n which
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/which increased serum transsminase activity was found, the
source of the enzyme 1s uncertain since,in one group of
experiments, the increase in serum activity may have been
due in part to release of the enzyme from skeletal nmscle
injury following surgery and, in the other group, to the
use of a gemeral tissue poison which may produce de=th of
cells in many tissues.

G In Experimental Cerebral Infarction.

Wakim and Fleiser (1956) produced acute cerebral
infarction in dogs by the injection of red vinyl acetate
into the carotid artery. they found that in normal dogs
serum transaminase activity was consistently higher then the
trensaminase activity of cerebro-spinal fluid. Following
the onset of acute cerebral infarction, there was a marked
rise of transaminase activity in the cerebro-spinal fluid.
In certain cases, this rise was followsd by a slower and less
well marked rise in serum transaminase activity while, in
others, serum transaminase activity remained normal. The
source of increased transaminase activity in the cerebro-
spinsl fluld was thought to be release of the enzyme from the
damaged brain tissue, the brain having a high transaminsse
concentration. ‘the rise In serum transaminase activity
observed in some cases was considered to have resulted from a
breach of the normal blood brain barrier by the braln lesion.

7 In Experimental Infarctions of other Organs.

Rudolph and his assoclates (1957) ligated remal, splenic
and mesenteric arteriss in dogs and produced infarctions in
the orgams supplied by these vessels. Increased serum
transaminase activity was demonstrated following all these
procedures. It was noted that, as the amount of tlssue
rendered mecrotic was reduced, the amount of enzyme which
appeared in the serum was commensurately less. Ischaemia
of these orgens of short duration was assoclated with normsl
serum transaminase activity.

Fherefore, while the source of normal human serum
transaminase activity is unknown, there 1s good experimental

evidence that the nmecrosis of any enzyme-rich tissue may
result in a significant increase of serum activity of the

ONZYIE »
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THE EXCRETION OF SERUM TRANSAMINASE IN EXPSRIMENTAL
ANIMALS AND TN NORMAL AND DISEASED HUMAN SUBJECTS.

Following experimental myocardial infarction, the
observed increase in serum transaminase activity was much
smaller than snticipated from the measured loss of
trensaminase activity from the infarcted myocardium and the
dilution of this amount of transaminase in the plasma volune.
(Agress et al, (1956, ;3 Nydick et al, 1955). This suggested
either rapid removal of the enzyme or a diluting volume
considerably greater than the plasma volume.

~ Dunn and his associates (1958) found that, following
the intravenous Injection of transaminase into dogs, three-
quarters of the injected enzyme had disappeared from the blood
stream within 20 - 72 hours, depending upon the amount injected.
squilibrium was reached between serum and lymph transaminase
activity in 6 - 8 hours and marked the end of the rapld
disappearsnce phase. It wes deduced from this that the
rapid disappearznce of the enzyms was due to 1ts diffusion
into the interstitial fluid and that this adcounted for the
discrepsncy between serum and tissue transaminase actlvity
noted by previous workers. The exact mechanism of excretion
of the enzyme is uncertain. The excretion of the enzyme
in the uripe and bille is discussed below.

a) Excretion of Transaminase in the Urine.

' Durn et al (1958) found no measurable amount of
transaminase activity in the urine of dogs and no enzyme
appeared in the urime following the intravenous injection of
autogenous or homologous transaminase. 1they demonstrated
that transaminase disappeared from the blood stream at the
same rate in both nephrectomised animels and in sham-operated
control animals indicating that no inactivation of the enzyme
occurred in the kidmey. ‘hey considered that the large
molecular size of transaminase prevented its passage through
the glomerular membrsme and thus accounted for the absence of
transaminase in ths urine. -

In the present study, z smell number of observ:-tions
was made which suggest that the excretion of transsminase in
the urine in humsn beings is insigniticant. in control cascs
6 and 7., the transuminase activity of the urine was small
snd this is in agreement with the observations of Chinsky et .
al, 1956. (Table I). In cases 41 and 42., the serum
trunssaminase activity was elevated following acute transmural
myocardial infarctions and the transaminase activity in the
urine was repeatedly examined in the days immediately following
the omset of infarction when the serum transaminase activity
was raised. .
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/raised. In neither case was significant elevaticn of

the transaminase activity of urine found. Chinsky et al,
(1956) also obtained evidence that significant amounts of
trensaminase are not excreted even when the serum levels are
abnormally high. hese findings show that trsnsaminase is
excreted by human kidneys in small amounts but the presence
of normal serum trunsaminsse levels when oliguria and/or
azotaemia is present suggests that other routes of exeretion
may be of greater significance.(Chinsky and Sherry, 1957).
For example, in case 123., normal serum trensaminase activity
was found despite coincident umasemia secondary to prostatic
retention of urine. In Case 96., serum transaminase levels
were normal, despite the presence of severe oliguria. In
Case 94., the serum transaminase activity was normal when
anuria, uraemia and gross hyperkalaemia were present.

b) Excretidn of Transaminase in the Bile.

In 1956, Chinsky and his associates suggested
that biliary excretion may be a normal route of transaminase
exeretion. They had found that specimens of normasl human
bile. obtained at laparoctomy had transaminase activities in
the range of 2,000 units i.e., 100 times the serum level, and
that serum transaminase activity was significantly elevated
in patients with obstructive jaundice in the absence of
laboratory evidente of the presence of hepatic necrosis. they
derived further evidence supporting this concept of the biliary
exceretlion of transaminase from experiments in animsls. In
1957., they found thst ligation of the common bile duct of
rats is rapidly followed by & rise in the level of serum
transaminase activity, whereas sham-operated controls did not
show significant changes in serum transaminase. The changes
in serum transaminase activity following common duct ligation
were not associated with histological evidence of hepatic or
cardlac mecrosis. Helease of the experimentally induced
common duct obstruction in the rat was followed by a rapid
return of serum trensaminase activity to normal. lunn and
his colleagues (1958) found the daily billary excreticn in
5 dogs with external biliary fistulae to be very high,

(1,000 - 2,000 units/24 hours.) Following the elevation of
serum transaminasse levels by the intravenous Injection of
autogenous or homologous transaminsse, they found no
correlation between the serum transaminase level and the
concentration and total excretion of the enzyms in the bille
and, therefore, were uncertain whether ths transaminase found
in bile actually represents transaminase removed from the
blood stream by the liver or whether blliary transaminase is

formed in, and secreted by, the parenchymal cells of the l1llver.

In the present investigstion, normal bile was not studied
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/studied but serial estimations of transaminase activity in
serum, bile and urine were made in three cases viz., cases
106, 100 and 99. in case 106., acute pancreatitis was
found at operation and gallstones were present in the gall-
bladder but not in the common bile duct. the nasked-eye
appearance of the bile was normal and liver function tests
revealed mo abnormaslity. +he serum transaminase levels were
consistently normal and the transaminase activity of urine low.
‘the transaminase =zctivity of bile obtained by druinage of the
gallbladder was repeatedly fourd to be twice that of the serum.
In case 1lu0., the diagnosis of cholelithiasis was confirmed st
operation. Gallstones were present in the gallbladder and
there was a stone in the common bile duct. ‘“whe results of
liver function tests indicated biliary obstruction. Despite
this, only borderline wvalues of serum transaminase activity
were foumd before operation and, following operation, serum
transaminase activity was normsal. Once agaln, the
transaminase activity of urine was insignificant. ‘+he
transaminase activity of bile obtained by drainage of the common
bile duet by tube was 13 - 2 times the activity found in serum.
In case 99., the diagnosis of cholelithiasis was confirmed at
operation, many gallstones being found in the gallbladder hut
nome in the common bile duct. Serum transaminase activity
was normal both before and after operation and transaminase
activity following operation was low on repeated examination.
Transaminase activity of bile obtained by drainage of the
gallbladder was 2 - 3 times that of the serum after operation.

In these three cases, very high levels of transaminase
activity of the bile were not found but the levels of
transaminase activity in the bille were consistently higher than
those in the sera. Yransaminase activity of the urine was
consistently low.

vyhese findings are regarded as posslbly indicating biliary
excretion of the enzyme. 'whe discrepancy between the results
of serum and bile transaminase assay in this study and those of
Chinsky and his associlates (1956, 1957) cannot be easily
explained. it has beem shown that common bile duct obstruction
in the humen subject may be associated with borderline levels
of serum transaminase activity (Caze 100). The low levels of
transaminase activity foumd in the bile in thils study may
have been due to impairment of excretiom of the emzyme by the
liver, a comsequence of disease in the biliary tract, although
there was mothing to suggest significant liver damage 1n the
tests of liver function performed, or due to comtamination of
the bile by other secretioms during drainage.



19,
CLINICAL ASPo.CTS OF THE CASES OF ACUTZ MyOCARLILL
INFARCTION AND ANGINA PuCTORIS AT REST UNDuR
CONSIDERATION.

Acute myocardial infarction may cause sudden death or
may present with severe and characteristic chest pain or
with breathlessness or other signs without pain. (Parkinson
and Bedford, 1928).

Acute Myocardial Infarction presenting with chest pain.

Sudden prolonged chest pain was the presenting symptom
of acute myocardial infarction in 57 out of the 67 attacks of
acute myocardisl infarction observed in this study. in ome
case (47b) the praecordial pain of myocardial infarction was
overshadowed by pain due to renal infarction. Pain in the
chest which occurs at rest is more difficult to assess than
pain related to effort and a history of typical angina on
effort is very helpful in the diagnosis of myocardial infarct-
‘iom sinmce, if angina on effort 1s followed by paln at rest
of similar character and radiation, then it 1s likely that
the pain occurring at rest is also cardiac lm origin. ‘therefore,
the symptoms prodromal to scute myocardial infsrction were
studied.

a) Angina Pectoris on mffort and at rest preceding
Acute Myocardial Infarction.

Angina pectoris om effort preceded the onset of acute
myocardial infarction in 31 out of 67 attacks. In 16 of
these 31 attacks, angina pectoris on effort had been present
for over 3 months before the onset of the acute infarction.
(Cases, 3, 7, 9, 1lla., 12, 18, 20, 23, 25a, 27, 35, 36, 39,
45, 48, 51). In 5 of these attacks, sngina on effort had
become more easlly induced in the last 3 months before the
acute myocardial infarction. (Cases 9, 1lla., 23, 258, 48). In
5 attacks, angina pectoris on effort was succeeded by angina
pectoris at rest. (Cases 1lla, 18, 25a, 39, 48).

In 15 out of 31 attacks, angina pectoris on effort had
msde i1ts first appeerance during the last three months before
the onset of acubte myocardisl infarction. (Cases, 2, 5, 6, 14,
15, 16, 26, 39,40, 46, 54, 59, 71, 77, 122). In 2 instances,
angina pectoris on effort had occurred in isolated attacks 5
weoks and 3 weeks respectively before the onset of acute
myocardial infarction. (Cases 5, 46). In 5 cases, in this
group, sngina pectoris on effort became increasingly
disabling before the development of myocardial ipfsrction,
(Csses 2, 26, 39, 54, 77), and in 7 cases, the amhgina pectorils
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/pectoris on effort was followed by anginz pectoris occurring
at rest. (Csses, 2, 15, 16, 26, 39, 54, 77).

In 3 cases, (Cases 8, 17, 42a), an episode of chest pain
which, by 1ts character and radiation suggested angina
pectorls at rest, occurred in the week before the onset of
myocardial infarction while, in Case 84., & short attack of
crushing retrosternal pain which did not radiate, occuvrred
& fortnight before the probable onset of myocardial infarction.

it is well lkmown that premonitory chest pain 1s common
before the development of acute myocardial infarction e.g.,
mounsey (1951); Herris (1955;. in this small series, the
incldence of prodromal pain was higher than that observed oy
Harris - (1955,, wno found thst 23 out of 75 cases of scute
myocardial inf-rction had premonitory chest pain which he
classified into three groups:-

1) Angina of effort of recent onset which had recently
increased in severity; 2) constant sternal pain, roughly
similbing anglre in its site and radiation and 3) attacks of
sternal paln wnrelated to exertion or emotion. The first two
- groups were cormon in the present serles. Symptoms prodromal
to acute myocsrdial infarction are of great potential value
in the prophylaxis of the illness and are obviously of primary
importance in its diagnosis.

b)  Angina Pectoris at rest, without klectrocardio-
graphic Evidence of Acute lyocardial imfarction.

Cases of acute myocardial infarction, presenting with
characteristic pain seldom give rise to dilagnostic errors but
typical and severe symptoms may be due to coronary artery
atherosclerosis without myocardial infarction. [Patom,1957).
In such cases, electrocardiographic aid in diagnosis is
essential. This is well illustrated in the present
investigation in which, in 23 attacks of angina pectoris at
rest, the differentlation between acute myocardial infarction
and myocardial ischaemia could only be made after examlnation,
often serlial, of the elesctrocardiogram.

¢) Determination of Wime of Onset of Acute
Myocardlal infarction.

In 46 out of 67 attacks of acute myocardial infarction
there was no difficulty in determining the time of onset of
acute myocardiel infarction on clinical grounds but, in 21
attacks, the exact time of onset could not be determined on
clinical grounds alone. in 10 of these 21 attacks, the
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/the clinical pleture had been unusual (Cases 192,84, or sngina
had been present on effort or at rest before the patientis
admission to hospital (lla, 15, 35, 39, 42a, 48, 54, 71). After
examination of the electrocardiogram in these 1y attacks, it
was felt that a fairly accurate estimation of the time of

onset could be reasonsably msde.

In the remaining 11 attacks, which were all characterised by
repeated severe prascordial pain over a period of several days,
the exact time of onset could not be determined even after
examination of the electrocardiogram. (Cases 14, 16, 28, 29,
45, 47s, 49, 51, 55, 56, 59).

These findings show that,in an sppreciable number of
attacks of acute myocardial infarction, the exact time of onset
of the lesion cannot be determined because of the presence of
premonitory or post infarction chest pain. %“he importance of
this will become apparent in subsequent discussion.

d) Cases of Acute mMyocardial Infsrction presenting with
bresthlessness and other signs,but without pain.

Paln may not be a prominent symptom in acute myocardial
infarction and, in 11 attacks in this series, there was no
complaint of painm in the chest.

1) Ieft Ventricular railure.

In 7 attacks the presenting symptom was acute and
severe dyspnoea due to left vemtricular fallure.(Cases 1lu,1Q9a,
19b, 36b, 37, 69, 84).

In 2 cases (10, 84) the patients described a sensation
of retrosternal constriction during the attack of dyspmoea but,
in Case 10., the history was considered unreliable as the
symptoms of left ventricular fallure and of cerebral thrombosis
came on Simultaneously. In Cases 69, and 36b., the gravity
of the patients’ illmess probably accounts for the failure to
elicit & history of chest pain. 1In 3 attacks, however, although
dyspnoea was severe, there was no evidence of mental confusion
and the patiemts denied having felt chest paln when directly
questiomed. (Cases 19a, 19b, 37). It should be nmoted also
that signs of congestive cardiac failure were present in 5
of these 7 attacks of acute myocardial infarction, ( Cases 19a,

1i) Cerebral Thrombosis.

In 2 attacks, acute myocardial infarction presented
with signs of cerebral thrombosis and without clest pain. (
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/pain. (Cases 10 and 22). In Case 22., vertigo wus the
earllest symptom and this was succeeded by the development
of signs of cerebral thrombosis. ‘here wzs no complaint of
che st pain or dyspnoea but the history was considered un-
reliable because of the patient's disability and low
intelligence.

iii) Marked reripheral vVascular Fallure.

In Case 13b., the patient did not complain of
pain during an attack of myocardlsl infarction which proved
fatal. %The presenting signs and symptoms were those of
progressive peripheral vascular failure and increasing mental
confusion. ‘vthe patient wus extremely 11l and it was
considered that the history was unreliable under these
clrcumstances. 1in Case 20b., the onset of acute myocardial
infarction was marked by the sudden development of dyspnoea
and marked peripheral vascular failure. the patient complained
of paraesthesiae in his left hand,but not of pain. the
severity of his illmess, however, made accurate history-taking
difficult. 4t is evident that chest pain is not an
invariable accompaniment to acute myocardial infarction and
that the illmess may present with acute dyspnoea, profound
circulatory failure or a cerebrovascular accident.

vhersfore, in 11 out of 67 attacks of acute
myocardial infarction, the patient did mot complsin of pain.
in 2 of these attacks, a sensation of retrosternal constrict-
silon was described and,in one case, disagrecable paraesthesiae
were felt in the left hand,and such symptoms should probably
be regarded as paln equivalentse. the commonest type of
painless myocardial infarction was that in which the omset of
the infarction was related to dyspnoea and was found in 7
out of the 67 attacks of infarction studied. Congestive
cardiac failure was g common finding in this group of cases.
East and his colleagues (1928) described 8 cases of this sort
and Papp (1952) reported 3 similar cases in which ortho-
proea, cyamosis and severe distress were present. It seems
probable that chest pain is overshadowed by dyspnoes in such
cases. Severs peripheral clreulatory fallure masked pain in
2 out of these 11 attacks of infarction. Disturbance of
consciousness due to cerebral ischesemlia accounts for the
sbsence of pain in the remaining 2 attacks e.g., rapp (1952)
described 5 cases, in whom myocardial imfarction occurred
without pain whose predominant symptom was faintmess due to
complete heart block. ywhis short review of the history and
clinical findings in 67 attacks of acute myocardial infarction
reveals that the disgnosis of acube myocardlzl infarction on
clinical grounds alome without the help of the electrocardio=-
gram may be difficult especially in cases of severe
myocardial ischaemia without accompanying myocardial infarction
and in cases presenting without characteristic pain.
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e) Cases in which icute Myocardial Infarcticn was diagnosed
on clinical grounds only. '

While the inaccuracy inherent in the clinical diagnosis
of acute myocardial Infarction is recognised, in 7 out of
the 67 attacks of infarction the diagnosis was considered to
be certain on the basls of the history and clinical findings
and electrocardlograms were not recorded. (Cases, 2, 4, 13D,
20b, 36b, 38, 77). Confirmation of the presence of
myocardial infarction was obtained at post mortem examin:ztion
in 4 of the 7 cases. (Cases, 2, 4, 36b, 77). In 3 of the 7
attacks ( 13b, 20b, 36b) the patients were being treated in
hospital ,having sustained acute myocardial infarction which
had been confirmed electrocardiographically. when they
developed fresh infarctions or extensions of previous
myocardial infarctions. In the remaining attack (Case 38)
the history, clinical findings were typical of acute myocardizl
infarction.

vhere fore, there is good evidence that the clinical
diagnosis in these 7 attacks of infarctionrn was soundly based.
In each of these attacks, the time of onset of the infarction
could be accurately determined.
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CLASSIFICATION OF THi CASES OF ACUTE MyOCARDIAL
INFARCTI<N UNDsR CONSIDERATION ACCORDING TO THE
ELECTROCARDIOGRAPHIC FINDINGS AND A COMMENT ON THE
ACCURACY OF ELECTROCARDIOGRAPHIC DIAGNOSIS.

The electrocardiogram was examined in 60 out of 67 attacks
of acute myocardlal infarction. The electrocardiographic
findings and the maximsl serum transaminase activity
demonstrated in each case are presented in wables XV., XVI., &
XVII In Appendix III,

-

1) Transmural myocardial Infarction (Table XV.)

In 45 out of 60 attacks the electrocardiogram showed
changes diagnostic of acute transmural myocardlel infarction.

2) Intramﬁral Myocardial Infarction (Table XVI).

In 9 out of the 60 attacks the electrocardiogram was
typlcal of acute intramural myocardial infarction.

3) Attacks in which the Electrocardiogram, though grossly
abnormal, was at no time diagnostic of Acube Myocardial
lgfarction ﬁTable XVII).

In 6 cases in which the diagnosis of acubte myocardial
infarction was considered certain, the electrocardiogram failed
to show patterns diagnostic of acute myocardial infarction.
(cases, 6, 10, 11b, 18, 19b, 24). In all attacks, however,
the electrocardiogram was gbnormal end 1t is gemerally
accepbted that a multiple chest lead electrocardlogram does
not remain normsl after scute infarction. (Wood, 1955).

Katz (1942) and H111 (1950) have stressed the meed for serial
electrocardiogram end nmltiple chest leads if the greatest
accuracy in the electrocardiographic dlagnosis of infarction
is to be attaimed.

Three instead of the usual six praecordlal leads were
employed in this study and this practice led, in attack 19b.,
to uncertainty in the electrocardiographic diagnosis of
‘extension of a previous infarction. 1t 1s very probable that,
{f the electrocardlogrum had been repeated using the customary
aumber of praecordial leads, no diagnostic doubt would have
remained. in attack 11lb., the electrocardiogram was
technically unsatisfactory although sugge stive of a recent
posterior myocardial infarction amnd diagnostic of suprs-
ventricular tachycardia,and should have been repoated on the
cessation of arrhythmia. in attack 18., the electrocardio-
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/gram showed changes diagnostic of acute coronary
insufficiency and an old anterior myocardial infarction but
the patient dled before further electrocardiograms were
recorded. in attack 6., serial electrocardiograms showed
changes highly suggestive of an extensive intramural
myocardial infarction and widespread myocardial ischaemia,
and diagnostic of heart Block (2:1) but again the patient
died before further electrocardiographic studies were made.
in 2 attacks, (10 and 24) the electrocardiographic patterns
of left bundle branch block were present. It is recognised
that the electrocardiographic diagnosis of acute myocardial
infarction may be difficult or impossible in the presence of
such patterns.(Goldberger, 1953). For example, in Case 10.,
only minor sequential changes, possibly indicative of acute
myocardial infarction were present while, in Case 24., there
was mo electrocardiogrsphic evidence of acute myocardial
infarction. three of these six attacks proved fatal (, 6,11
18) and the presence of acute myocardial infarction was
confirmed on post mortem examination in two caass.(6 and 11,.

Therefore, in 54 out of 60 attacks of acute myocardial
~infarction in which electrocardiograms were recorded the
electrbcardiogram showed changes dilagnostic of acute myocurdial
infarction 1.6., in 9% of the attacks. The degree of
accuracy of electrocardiographic diagnosis is probably greater
than is represented in this study. in two attacks, in which
the electrocarciogram failed to confirm the dlagnosls of
infarction,the fault probably lay with the cliniclan 1n
omitting to perform further adequate electrocardiographle
studies, rather than with the electrocardlogram. ‘this degree
of electrocardiographic accuracy found, however, 1is of a
similar order to that reported by Paton (1957) who, in a study
of 97 necropsies on patlents dylang of acubte myocardial
infarction in whom electrocardiographic observations had been
made, found the electrocardlogram to be accurate in 94% of
cases. However, it is clear that in & small percentage,

the electrocardiogram,although abnormal, does m t become
diagnostic of acute myocardial infarctiom and in such cases
additional objective diagnostic help would be valuable.



THE RESULTS OF SERUM TRANSAMINASK ASSAY IN
ACUTE MxOCARDIAL INFARCTION.

The results of serum transsminase assays following
67 attacks of acute myocardial infarctiom are presented below.

1) The period of delay before Serum Transaminase Activity
rises followlng Acute Myocardial Infarction.

In 17 attacks of acute myocardial infarction in which the
exact time of onset had been established serum transaminase
activity was determined within 6 hours of the onset of the
attack and in all instances was found to be normal. 1wo of
the se .attacks (Cases, 4 and 18, proved fatal before a rise in
serum transsminase activity was demonstrated and,in Case 4.,
the diagnosis of acute myocardial infarction was confirmed at
post mortem examination. In those attacks of myocardial
infarction in which the time of onset of the infarction had
been e stablished with certainty the earliest increases in
serum trensaminsse activity were found in Cases 20a and 71,

7 hours after the onset of the attuck.

2) High levels of serum itransaminase Activity following
Acute Myocardiasl Infarction.

Attacks in which the diagnosis was based on the
History, (linical #indings and Electrocardiographic
patterns of Ascubte wmyocardial infarction.

a) Im Acute wransmural myocardial Infarction.

In 39 out of 45 attacks of acute transmural infarction,
high levels of serum transaminase activity were demonstrated.
(Table II, Appendix III). Im 3 out of the 39 attacks only
single specimsns of serum were examined for transaminase
activity 6 - 24 hours after the onmset and in each of these
attacks high levels of activity were found. Im the remalning
36 attacks, serial assays were performed and peak levels of
serum transaminase activity were reached & - 24 hours after
the onset of illmess in 10 attucks, 24 - 48 hours after the
onset im 17 attucks and 48 - 72 hours after the onset in 4
attackse in 5 attacks the first specimons: of serum examined
were withdrawn 72 - 144 hours after the omset of the illness
and increased transaminase activity was demonstrated in these
specimens. (Cases, 3, 9, 13a, 28, 40). In 13 attacks in
which the assay was performed ome week following the omset of
the illmess, high levels of transaminase sctivity were not
found, although borderline levels of activity were found in 2
attacks.(Cases 1, 28). in 3 attacks, high levels of serum
trensaminase activity were demonstrated only in the 6 - 24
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/6 - 24 hour period following the onset of infarction,
subsequent assays showing borderline or normel levels of
trensaminase zctivity. (Cases 41, 42b, 47b). In one attack,
(Case 48) serum trensaminase activity was normsl 6 - 24 hours
after the onset of the illmess but rose to high levels 24 - 48
hours after the onset of the illness. Figure 1 illustrates
the Varlability of the duration of the rise in serum
transaminase activity following acute transmirsl myocardial
infarctions. 1t is seen that,in Case 1., peak levels of
activity were reached 72 - 96 hours after the onset of the
illmess and that high levels were still present 5 days after
the onset. in contrast, high levels of serum trensaminase
activity were found in Case 41, 6 - 24 hours after the attuck,
normal - serum tramsaminase activity being found thereafter.
High levels of serum transaminase activity were found in each
of 33 attacks of acute transmural inferction in which serial
assays were performed 6 - 24 hours and 24 - 48 hours after the
onset of the attack. nigh levels of serum transaminase
activity may persist for 6 days following acute transmural
infarction, but 1t should be noted that high levels of
activity were found in less in half the cases in whom the
assay was performed 72 - 96 hours after the onset of the
illness., (Table XVIII, Appendix III). The rangs of msximum
serum transaminase activity in these attacks of acute trans-
miral infarction wss 62 - 493 units/ml. In 26 out of 39
attacks serum transaminase activity wus found to be above

100 units/mle In the other 13 attacks, serum transaminase
activity did not rise above 100 units/ml.but., in 5 of these
attacks, the f¥ st specimen of serum examined for transeminase
activity was withdrawn at least 72 hours after the onset of
the illness snd it is, therefore, probsble that maximum levels
of activity were not present at this time. Thercfore, in 8
attacks of trensmural infarction, in which serum transeminase
«ctivity was estimated within 48 hours of the omset of the
attack serum transaminase activity failed to rise above

The average daily serum transaminase activity in the 39
attacks of tramsmural infarction showlng high levels of :
ectivity is illustrated in rigure IT. The average
trensaminase activity was at normal levels in the periocd 0 - 6
hours following the onset of infarction and then quickly rose
to high levels,which were maintained for 72 - 96 hours before
falling to borderline levels in the period 96 - 120 hours
after the onset of the infarction. by the end of the first week,
the average activity had fallen to normal. ‘the highest
average serum transzminase activity was 130 units/ml. and
was present 24 - 48 hours after the onset of infarction.
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b) In Acube Intramursl Myocardiszl Infarction.

. .In 6 out of 9 attacks of acute intramural myocardial
infarction serum transaminase activity rose to high levels.
In these 6 attacks, serial assays of transaminase activity
were performed. <whe results are presented in Teble III,
Aprendix III.

The results of serial estimations of the transaminase
activity in these attacks demonstrate the importance of
performing the assay in the periods 6 - 24 hours and 24 - 48
hours after the onset of the attack, since high levels of
activity were reached in each of the 6 attacks during these
times. In 2 attacks (Cases 7, 25a), high serum transaminase
activlity was found 6 - 24 hours after the onset of the attack
only, subscquent assays of transaminase activity showing
normal levels. High levels of serum transaminase activity
were not found more than 48 hours after the onset of these
attacks, (Table XIX, Appendix III), although borderline levels
of activity were demonstrated in 3 attacks 48 - 72 hours
following the onset of illnmess. (Cases 25b, 39, 71). Figure
-JII 1llustrates the short duration of increased serum
transaminase activity found following acute intramural
myocardial infarction. In Case 71., high levels of transaminase
activity fell to borderline levels 48 - 72 hours after the
onset. In case 7., high levels of activity were demonstrated
17 hours after the onset only. Fhe range of maximum serum
transaminase activity in the 6 atte cks in this group was
55 - 85 unilts/ml. Serum transaminase activity did not rise
above 100 units/ml. in any case, but peak levels may mot have
been detected in 2 attacks (Cases 39, 43), in which the assay
was not performed in both the 6 - 24 hour and 24 - 48 hour
periods after the onset of the illmess. The maximum levels of
transaminsse activity observed were lover than those founrd in
most cases of ascute transmural myocardial infarction, but
re sembled those found in 8 cases of the latter group in which
serum transaminase activity failed to rise above 100 units/ml.
The average dally serum transaminase activity in attacks of
acute intramurazl myocardial infarction, which showed a rise
in serum activity, is illustrated in Flgure II., which shows
that serum transeminase activity was at normal levels O - 6
hours after the onset of infarction, quickly rose to high
levels which were maintained for 24 -~ 48 hours following the
onset of the illmess, returmed to normal levels 48 - 72 hours
after the onset of myocardial infarction and thereafter remained
normal. The highest average dally levels were 60 umits/ml.
and these were present in both the 6 - 24 and 24 - 48 hour
periods following infarction.
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¢c) In Acute myocardial Infarction in which the diagnosis was
based on the history, clinical findings sand € lectrocardio-
graphic patterns which, though grossly abnormal, were at
no time diagnostic of Acute Myocardial Infarction.

'In 6 attacks of acute myocardlal infarction the electro-
cardiogram, although abnormal, was at mo time diagnostic of
~acute myocardial infarction. In 5 out of these 6 attacks,
serum transaminase activity rose to high levels. ‘the result s
of serial serum transaminase estimations in these 5 attacks
are shown in Table IV,(4pvendix III). The time/transaminase
curve In these attacks resembled that already described in
those attacks in which the electrocardlogram confirmed the
disgnosis of acute myocardial infarction. The importance of
periorming assays of serum transaminase activity 6 - 24
hours following the onset of the attack is emphaslised since,
in Case 10., the only high level of zctivity demonstrated
occurred in this period. +the range of maximum serum
transaminase activity was 60 - 220 units/ml.

d) Atbtacks in which the diagnosis of Acute Myocardial
Infarction was based on the history and clinical findings

OnlYe.

These 7 attacks of acute myocardial infarction have already
been described. 1In 6 out of these 7 attacks high levels of
serum transaminase activity were demonstrated and the results
of tramsaminase assay in attacks, showing increased
transaminase sctivity, are presented in Table V, Appendix III.
Serizl assays over a period of days were performed in only
one attack (Case 20b). In 5 out of these attacks, high levels
of tramsaminase activity were found 6 =~ 24 hours followling the
onset of the attack. In the remaining attack,a high level of
activity was demonstrated 24 - 48 hours after the onset of the
{limess. The exact time of onset was known in each attack.

The ramge of maximum serum trans-minase activity observed was
73 - 620 units/ml. The highest kvel of transaminase actlvity
recorded in 67 attacks of acute myocardial infarctlion was

620 units/ml. and was found in Case 13b.

3) Normal or Borderline Serum Tramssminase activity following
Acute Myocardial infarction.

In 11 out of 67 attacks of acute myocardial infarction
high levels of serum transaminase activity were not detected
following the onset of the attacks. (Cases, 4, 8, 16, 18, 19a.,
29, 49, 51, 54, 56, 84). jthe restlts of transaminase assay in
these attacks are presented in rable VI, Aprendix 1II. it
is emphasised that the time after the onset of severe symptoms
which occuzsioned the patient! s admission to hospital recorded
in Pable VI., is not identicsl with the tine after the onsect of



33,

/o? acute myocardisl infarction. In all except 2 attscks,
which proved rapidly fatal, (Cases 4 and 18;., serial and
duplicate transaminase assays were made. 4here attacks will
now be considered and the probable ressons for fzilure to
demonstrate increased serum trans:minase activity in them
discussed.

in 2 attucks (Cases 4, 18) serum transaminase assay was
performed within 6 hours following acute myocardial infarction
that 1s, In the period before a rise im serum transaminase
activity could be expected. whese attacks proved quickly fatsl
and serial estimations could not be performed.

in 5 out of 45 attacks of acute transmiral myocardial
infarction,failure to demonstrate increzused serum transaminase
a.ctivity following myocardial infarction was considered to be
due to late sampling of the patient!s serum following the
attack. (Cases 19a, 29, 51, 56, 84). In 2 of these 5 attacks,
(19a, 84) the patients had not been admitted to hospital until
72 hours after the onset of the illness. In the remaining 3
attacks, it was impossible to detecrmine the time of onset of
acute myocerdial infarction with certainty,(Cases 29, 51, 56)
but, after comnsideration of all available clinical and electro=-
cardiograrhic evidence, it was thought probable that acute
myocardial infarction had occurred 4, 5 and © days respectively
before the patlent!s admission to hospital. it was considered
that attucks of angina pectoris at rest following acute
myocardial infarction had prompted the patient's admission to
hospitals In one attsck of acute transmural myocardial
infarction borderline levels of serum transaminase activity were
found shortly after the patient's admission to hospltul.(Case
49). Acute transmrsl myocardial infarction was presumed to
have occurred four days before the patientt!s admission to
hospital, and the borderline levels of serum trans:minase
activity to represent previously high levels of activity which
were falling to normal., Ainm equally valid explanation of the
borderline imcrease im serum tramsaminsese activity 1s that it
was the result of a severs attack of angina pectoris at rest
which occurred 13 hours before serum transaminase activity wws
me asured since, as will be shown later, borderline levels of
activity may occasionally follow such attucks. An error in
technique in the performance of the test can probably be
excluded since other tests performed on the same day on
specim:ns of serum from other patients suffering from acute
myocardial infarction revealed high levels of transaminase
activity.

In 3 out of 9 attucks of acute Intramural myocardial
infarction normal transsminase sctivity was found.(Cases 8, 16,
54). In 2 of these 3 attacks of intramural myocardial
infarction failure to detect increa:ed serum transaminsse
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/transaminase activity was ascribed to lete sampling of tle
patientts serum after the onset of the 1llness. In Cuse 8.,
the first serum transaminase assay was performed 54 hours and,
in Case 54., 6 days after the onset of intramural myocardial
infarction.

In the remaining attack (Case 16), normal serum transaminase
actlvity was found although the assay had been performed 6
and 28 hours following the probable onset of myocardial
infarctiom. Ths peak level of serum transaminase activity
may have been missed since the first sssay was performed at
a time when a rise in activity could not be expected and the
second assay was delayed until 28 hours after the onset of
the 1llmess. The other explanation which is equally likely
is that serum transaminase activity failed to rise to high
levels followlng acute intramural myocardial infarction.
Technical errors in the performance of the assays in this
case are considered unlikely since high levels of serum
transaminase activity were demonstrated in other cases on
the same day.
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) ?HE‘RESULTS OF POST MORTEM 4ND HISTOLOGICAL
EXAMInAYION T CASES OF ACUTE myOC.RUDIAL INFARCTION
AND ANGINA PECTORIS AT REST.

It :}s obviously of great importance to obtain autopsy
confirmation of the presence of acute myocardial infarction
in the cases studled, especially those cases in which normal
tramsaminase sctivity was found or in which the electro-
cardiogram failed to show patterns diagnostic of acute
myocardial infarctiom and also in which the diagnosis had
been made on clinical grounds alone. it 1s equally
important in cases of asngina pectorls at rest to demonstrute,
at autopsy, the sbsence of a related acute myocardial
infaretion. 1desally, this latter aspect of serum transaminase
activity should be studied in patie nts who have had symptoms
of severe sangins pectoris at rest and who have died from
interourrent disease shortly after serum transaminase assays
have beem performed. Such an opportunity did not srise in
this investigation,but three patiemts who died of acute
myocardial infarction had had attacks of severe angina pectoris
st rest,following which serum trsnsaminase activity had been
studied. (Cases 2, 11, 77).

21 out of 57 petiemts died as a result of acute myo-
cardisl infarctiom. (Cases 1, 2, 3, 4, 6, 11, 12, 13, 15, 18,
20, 34, 35, 36, 38, 48, 50, 54, 59, 69, T7) In Cases 1 and
3., the electrocardiogram was diagnostic of acute transmurel
myocardial infarctiom and high levels of serum transaminase
activity were demonstrated. The presence of acube
myocardlal infarction was confirmed at aubtopsy and micro-
scopic examination of the myocardium showed changes diagnostic
of acute myocardial infarction. In Case 4, acute myocardlal
infarction was diagnosed on clinical groumds. the patient
died 4 hours after the onset of the attack and serum transam-
inese activity was normsl 14 hours after the onset. Pos?t
mortem examination revealed a recent thrombous in the posterior
coromnary artery and histological e xamination of the myocardium
supplied by this vessel revesled the earliest changes oi acute
myocardial infarction. jhis is am important observatlon
since it shows that normal serum transaminase activity may be
expected im the first hours following acute myocardial
infarction.

in Case 36., the patient had sustained two attacks of
acute myocardial infarction, there being sn interval of 6 days
be tween the attacks. After the first attack (368 ) the
els ctrocardiogram was diagnostic of acute transmural myocardial
infarction and high levels of serum trans aminase activity
were present following this attack, which fell to normal
Jevels 84 hours after the onset of this lllmess. +he second
attack (36b) was followed by a rise Im serum transaminase
activity to high levels, but am ele ctrocardlogram was not
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/not performad.rost mortem examination revealed two areas of
fresh myocardial infarction of ages appropriate to the rises
in transaminase activity observed.

In Case 11, two attacks of acute myocardial infarction
were studied. 1In the first attack (1la) the ele ctrocardiogram
showed changes typical of en acute transmural anterior
myocardial infarction and amn o0ld posterior myocardial infarct-
ion,and serum transaminase activity was increased to high
levels, In the second atteck (1llb) which occurred 4 days
after the first attack, when serum transaminase levels had
returred to normal, the electrocardiogram was sugge stive but
not dlagnostic of a recent acute vosterior myocardial infarct-
ion,and serum transaminase asctivity following the onset of
this illmess rose from normal to high levels. rost mortem
examination confirmed the presence of recemt infarctionmn,of
several days' duration,of the anterior and posterior walls
of the left ventricle and of the intervemtricular septum.

An attack of angina pectoris at rest occurred in this case
less than 2 days before death and lasted for 13 hours but was
rot followed by incressed serum transaminase activity.
Uafortunately, electrocardiograms were mot recorded following
this attack of chest pzin. There was mo autopsy evidence of

s very recent infarction which might be related in time to
this attack of amgina pectoris.

In Case 2., acute myocardial infarction was dlagnosed
on clinical groumds alome. Hlgh levels of serum trensamlnase
activity were present following the attack. Post mortem
examination revealed a recent acute infarction of tl® myo-
cardium with acute pericarditis. in this case, very severse
attacks of angina pectoris at rest had occurred 18 days before
the omset of the acubte myocardial infarction demonstrated at
autopsye. Following these severe attacks of pain there was
Bo electrocardiographic evidence of recent acute myocardial
infarction,slthough there was evidence of an old anterior
myocardial infarction. Serum transaminase activity was
increased to borderline levels followinmg these frequent
attacks of anglms pectoris at rest. There was mo histological
evidence of acute myocardlal mecrosis which could be related
to the rise inm transaminase activity found after angina
pectoris at rest but am area of recent myocardlal mecrosis
might be easily overlooked in a heart showing gross athe roma
of the coronary arteries and gross ischaemic fibrosis of the
myocardium, since the whole myocardium was not examined
histologically. \

in Case 6., the history amd climlcal findings were
typical of acute myocardial infarction but serlzl electro-
cardiograms did not show changes typical of acute myocardial
infarction, a@lthough they were very suggestive of acute
posterior myocardial infarction. High levels of serum
transaminase activity were demonstrated followlng the onsst
of the illness and post mortem examinatlon confirmed the
presence of acute myocardial imfarction.
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In Case 77., the diagnosis of acute myocardial infarction
was made on clinicel grounds only and high levels of serum
transiminase activity were found after the onset of the
illrness. FPost mortem examin:ztion confirmed the presence of
acute myocardial infarctiom of about 24 hours! durstion.

11 days before the onset of this acute myocardial infarction,
the patient had suffered an attack of zngine pectoris at rest
Whi:ch lasted for eight hours. The electroc:rdiogr:m following
this attack showed the changes of acute coronary insufficiency
but no evidence of acute myocardial infarction and serum
transaminase activity was demonstrated to e normal 36 and 60
hours after this attack of chest pain. Although fibrosis of
the posterior wall of the left ventricle was noted on sutopsy,
there was no evidence, on macroscopic examination of the heart,
of a myocardiasl infarction which might be relszted to this
attack of angins pectorls at rest. unfortunately,
histological examination of the myocardium was not made.

The liver was examined histologiczlly in 7 out of these 8
cases. ko abnormality of liver structure was found in Cuzse 4
in which the disease had proved fatal, within 4 hours. In 5
cazes8, histological changes indicative of moderate chronic
venous congestion of the liver were present.(Cases 1, 3, 6, 1l,
36). In 1 case, (Case 2) the histological changes were those
of severe chronic venmnous congsstion. uthere was no evidence of
centrilobular necrosis of liver in zsny of the cases exumined.

therefore, pathological confirmation of the occurrence
of acute myocardial infarction wes obtained in 10 attacks of
acute myocardial infarction. 1in 2 of these attacks, the
electrocardiogram hzd not been dizagnostic of acute myocardlal
infarction. (Attacks 6, 11b) and im 3 atticks the dlagnosis
had been made on clinical grounds slome. (Attacks 2, 36b, 77).
In 9 of these 10 attacks high levels of serum transaminase
activity werse present following theilr omset. 'In one attack,
serum tramsaminase activity was normal 14 hours after the
onset comfirming that & delay occurs before serum transaminase
activity increases and that the assay is unlikely to be of
diagnostic help if performed in the first hours after acute
myocsrdial infarction. ‘there was, therefore, good agreement
between the results of serum tramsaminsse assay and autopsy

findings.

yhe post mortem findings in cases of angina pectoris at
rest suggest that myocardial ischaemia unaccompanied by
myocardial infarction doss not result in high levels of serum
trans aminase activity. yvhe autopsy evidence in this group
of cases is not as convincing s that fourd 1in acute
myocardial infarction. yhe unsultability of the cases of
sngina pectoris at rest studled has already been discussed.
wvhe significsnce of borderline levels of transaminase activity
demonstrated in case 2., following frequent attacks of anginal
pain 1s mot clear but 1t is pointed out that myocardial
necrosis wis mot filnally excluded. dJhronle venous congestion
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/congestion of the liver wuzs found in 7 out of the 8 cases
pf acute myocardial infarction examined at autopsy.
ventrllobdar mecrosis of the liver was mot found in sny case.

EVIIENCE OF HEPATIC DsSFUNCTION IN ACUTHE MyOCARDIAL
INFARCTION AND AN INVoSTIGATION INTO THu ReLATION-
SHIP BETWEZN HEPATIC DySFUNCTICN AND SERUM
TRANS AMINASE ACTIVITY.

Evidence has been presented that serum transaminase
may possibly be excreted by the biliary route and that chronic
vemous congestion of the liver is a commmautopsy finding In
acute myocardial infarctiom. It wes, therefore, decided to
examine hepatic function in scute myocardial infarction to see
if there was any relationship betweem hepatic dysfunction and
serum transaminsse activity in this disease. In 19 attacks of
acute myocardiasl infarction, tests of the liver function and
serum transamlnase assays were performed on the same spe cimens
of blood. (Attacks 1, 3, 5, 7, 8, 10, 1la, 11b, 12, 15, 16, 17,
25b, 26, 27, 3la, 3lb, 48, 69).

Four attacks of acute intramursl myocardial infarction
were studied (7, 8, 16, 25b), and the results of liver function
and serum transaminase assays are presented in Table XI, (
Appendix I1I). There wazs no evidence of hepatic dysfunction
in two of these four attacks (Attacks, 7 and 8). In Attack 8.,
serum transaminase sctivity was normal, due to late sampling
of the serum following ths attack while, in Attack 7., &
trsnsient rise of scrum transaminase activity to high levels
was observed. Im the other two att:cks, (16 and 25b), there
was evidence of hepatic dysfunction, serum bilirubln and zinc
turbidity levels being elevated in both attacks. In Attack 16.,
serum transaminase activity was normal although there was
evidence of liver dysfunction. fThe probable ressons for failure
to demonstrate increased serum transaminase activity In this
attack have already been discussed. In Attack 25b., high
levels of serum trensaminase sctivity were demonstrated for
%6 hours after the onset of the illmess when there was no
evidence of hepstic dysfunction. These high levels of activity
fell to normsl 84 hours after the onset of the illmess when the
results of tests of liver function were abnormal. These
re sults suggest that incresse 1ln serum transaminase activity in
acute intramursl myocardial infarctiom is not the result of
hepatic dysfunction.

serial assays of liver functlcn and serum transaminase
activity were performed in 2 attacks of acute myocardial
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/myocardial infarction, in which the ele ctrocardlogrem was

at no time diasgnostic of acute myocardial infarction, (Attucks
10, 11b)s The results of these examinations are presented
in Table XII, (4ppendix III). In attack 10., a transient
rise 1In serum transaminase activity to high levels was
demonstrated in the sbsence of evidence of hepatic dysfunction
and, in Attsck 11lb., serum trunsaminase activity rose to high
levels although a positive Van dem Lergh reaction was the

only abnormality found in serial tests of liver function.
1these findings suggest that in these attucks increased serum
tramsaminase activity was not due to disorder of the liver.

Tests of liver function and serum transaminase assays
were performed in 13 attacks of acute transmural myocardial
infarction and the results of the se examinations are presented
imn Table X, (appendix IITI). Imn 3 out of these 13 attacks
there was no evidence of hepatic dysfunction. (13, 48, 69).
In attacks 48 gnd 69., zinc turbidity levels were increased
which, in the absence of other abmormalities im tests of
liver function, were interpreted as evidence of an increase
of the gamm globulin fraction of the plasma proteims, which
may be due to le sions otler than hepsatice in these 3
attacks ,high levels of serum transaminase activity were
demonstrated. in the remsining lu attacks of acute trans-
miral myocardial infarction, hyperbilirubinsemia was found
which was accompanied in 2 attacks by high levels of zinc
turbidity. (attacks 5, 27). In 9 out of these lu attacks
serial assays of liver function and serum transaminase
activity were performed. High levels of serum transaminase
activity were demonstrated in 5 out of 9 attacks before there

was evidence of liver dysfunctionm. (Altacks 3, lla, 12, 27, 31b).

Normal serum transaminase activity was found in the presence of
abnormalities of liver funection in 2 attacks. (b, 17). It is
inferred from these findings thst increased serum transaminase
activity following acute transmural myocardial infarction

is not the result of hepatic dysfunction.

Phe possibility that impaired excrefiion of serum
transaminase comsequent to liver damage might accoumt for the
long:r duration of high levels of serum transaminase actlvity
following acute tramsmural myocardial infarction 1s next
conmsidered since it was moted that, in those cases in which
hyperbilirubinaemia and high levels of serum transaminase
activity were found, serum transaminase levels temded mot to
fall to normal as rapidly as in those cases in which increased
serum transaminase activity was demonstrated without hyper-
bilirubinsemia. Maximum serum transaminase activity was
found when abnormality in tests of liver function was most
marked in 3 attacks, (5, 12, 3la) but In 4 attacks serum
transaminase activity was falling Irom pe ak levels when
abnormalities in the tests of liver function hzd become more
marked. (3, 26, 27, 31b). There is, therefors, no constant
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/constant relationship between maximum serum transaminase
«ctlvity and maxipmuam disorder of hepatic function. However,
in one patiemt in whom repeated bromsulphalein tests of
liver function were performed, interesting results relevant
to thls problem were obtained. (Case 26)., In this cnse, a
bromsulphalein test was performed with normal result following
an attack of angina pectoris at rest when serum transaminase
activity wes normel. Three days later, the patient developed
acute transmural myocardial infarction. High levels of
serum tranmsaminase activity and marked retention of the dye,
indicative of severe liver impairment, were demonstrated 30
hours after this attack. On the 7th.day after the attack,
when signs of mild congestive cardiac failure were present,
serum transaminase activity had returmed to normal although
a bromsulphalein test revealed moderate retention of the dye,
indicative of continuing hepatic insufficiency. ‘hese
results suggest that hepatic impairment, although not the
cause of increased serum transaminase activity following
acute myocardial infarction, may possibly impede the
excretion of the enzyme through the liver znd, in this way,
contribute to the maintemnance of high levels of serum
tramsaminase activity for severazl days.

- -t s o - —— g o— - -~ lea s S —

“HE CORRELATION BETWEEN THE DiGREL OF PRRIPHERAL
VASCULAR FAILURE AND THE LEVEL OF SHZRUM
TRANSAMINASE ACTIVITY FOUND FOLLOWING ACUTE
MYOCARDIAL INFARCTION.

The degree of peripheral vascular fallure, using
clinical criteria, was assessed in 67 attacks of acute
myocardial infarction. “hese assessments are included in
individaal case histories in Appendix II. There was Rno
evidence of peripheral vascular fzilure during the period of
observation in 20 out of 67 attacks of acute myocardial
infarction. (Attacks 8, 9 11b, 14, 16, 19a, 25a, 25b, 28, 29,
37,41,42b, 43, 47s,49,51, 54, 56, B84). A minimal degree of
peripheral vascular failure was present in 25 attacks of
acute myocardial infarction.(Attacks 2, 7, 10, 1lla, 15, 19D,
22, 24, 25¢, 31b,36a, 36b, 39, 40,42a, 44, 45, 46, 47b, 48,
55, 69, 71, 77, 122). A minimal to moderate to extremely
marked degree of periphsral vascular failure was present in
the remaining 22 attacks. (Attacks 1, 3, 4, 5, 6, 12, 13a,
17, 18, 20a, 20b, 21, 23, 26, 27, 3la, 34, 35, 38, 50, 59).
There fore, in 45 eut of 67 attacks of acute myocardial
infarction there was either no evidsnee of peripheral
vascular failure ,orr 1t was present to a minimal degree. A -
minimal to moderate to extremely marked dsgree of peripheral
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/peripheral vasculer fallure was present in the remaining 22
atta0k50

In 23 attacks of acute transmural infarction in which
peripheral vascular fallure wass zbsent or present only to &
minimal degree and in which a rise of serum transamlnase
actlvity wes demonstrited, the uverage maximum serum
trunssminase activity was 116 units/ml., the range of maxinum
activity being 57 - 313 units/ml.(Attacks 9, 1lla, 14, 15, 22,
25¢, 28, 31b, 36a, 37, 40, 41, 42a, 42b, 44, 45, 46, 47a,47Db,
48, 55, 69,122.) In 16 attacks of acute tramsmr al myocard-
igl infarction in which a minimal to extremely marked degree
of periphersl vacculzsr failure was present and in which & rise
in serum transaminasse activity was recorded, the average max-
imum serum transaminsse activity was 214 units/ml., the range
of maximum sctivity beilng 80 - 493 units/ml. (Attacks 1, 3, 5,
e, 13, 17, 2va, 21, 23, 26, 27, 3la, 34, 35, v, 59).

In 6 attacks of acute intramural infarction in which a
rise 1n serum transaminase activity was demonstrsted
peripheral vascular fallure was absent in 3 attacks,(25a,25b,
43), and present to a minimal degree in 3 attacks, (7,39,71).
More severe degrees of peripheral vascular fallure were not
‘observed. in this small number of attacks, the average
minimum serum transaminase activity was 68 umits/ml., the
range of maximum sctivity being 55 -~ 85 units/ml.

In 11 out of 13 attacks of acute myocardial imnfarction
in which the diagnosis was based either on clinical findings
alome or on clinical findings together with electrocardlo-
graphic patterns which, although abnormal, were at no tine
diagnostic of acute myocardial infsrction, high levels of
serum transeminase activity were demonstrated. in 7 of these
11 attacks, peripheral vasculsr failure was absent or present
to a minimel degree only. (Attucks 2, lu, 11b, 19b, 24, 36D,
T7)e Ian these 7 attacks, the average maximum serum
transaminase activity was 101 units/ml., the range of maxlirmum
activity being 60 - 22y units/ml. in 4 out of 11 attacks,
in this group, marked to extremply marked peripheral vascular
failure wzs present and the average maximum serum tramsamlnase
sctivity in these cases was 248 units/ml., the range of
maximum activity being 9u - 620 units/mi.

The re fore, in 36 attacks of acute myocardial infarcticn
in which peripheral vascular fallure was absent or presemt to
a2 minimal degree and im which increased serum transaminase
activity was found, the average meximum serum trunsaminase
activity was 95 units/ml. In 20 attacks of acute myocardial
infarction in which a rise of sefum transaminase activity wzs
demonstrated and in which a moderate to extremely marked
degree of peripheral vascular fallure was present, the average
meximm serum trenseminase sctivity wes 231 units/ml. These
figures must be accepted with reserve since the number of
attacks studied was smsll end in several attacks it was not
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due elther to late sampling of the patient!s serum or to

the early death of the patient. It is suggested , however,
that they provide evidence of statistical correlstiom of
serum trensaminase activity to the degree of peripheral
vasculer failuwe developing after scube myocardial inferction,
although 1t is clear that, in individual cases, the level of
serum transaminase ectivity cannot be accepted as evidence of
the degree of peripheral vascular fzilure present.

T - — - - - - -

THE RESULTS OF SERUM TRANSAMINASE ASSAY AND
ELECTROCARDIOGRAPHIC EXAMINATION IN CASES
OF ANGINA PECTORIS AT REST,

Serigl assays of trecnsaminase activity were performed
following 25 attacks of angina pectoris at rest occurring in
20 patiembts. The results of these assays are presented In
Table VII, (Appendix III).

In each of these attacks the site, character and
radiation of the che st pain was typical of angina pectoris.
In 12 out of 25 attacks, chest pain was present for periods
varying from 1u-45 minutes. (Attacks, 7, 8, 26, 3va, 52, 57, 58a,
58b, 60, 61, 65). In 12 out of the 25 attacks, chest pain
lasted for an hour or more.(Attscks 2, 11, 254, 25 , 25f, 32,
33, 62, 67, 68a, 68b, 77). In the remaining attack, (30b),
the duration of anginal pain was not recorded but the pain
was severe snd presumably prolonged since 1t requlred morphine
sulphate for 1ts relief. scute myocardial infarction was
guspected in these cases.

In 3 atbtacks the dlagnosis of angina pectorls without
myocardial infarction was mude om clinical grounds. {Attacks
7, 11, 61. In attacks 7 and 1ll., electrocardiograms were
not performed. im attack 11, paroxysmal auricular fibrillation
was presemt. 1in attack 6l., the electrocardlogram did not
finally exclude a fresh myocardial infarction but, in the
absence of seriszl ele ctrocardiogrems, the dlagnosis of
spgina pectoris was made on clinical grounds. u.un the remaining
22 attacks, adequate electrocardiographic studles were made
and in these attacks there was mo electrocardiographic evidence
of fresh myocardisl infarction following the onset of anginal

ain.
o High levels of serum transaminase activity were not

found following these 25 attacks of angina pectoris snd serum
tramsaminase activity remaimed normael in 22 out of the 25
attacks. Lowever, in 3 out of the 25 attacks, bokderline
levels of transaminase activity were demonstrated followlng
the omset of paim. (Attacks 2, 25e, 68b,.
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in attacks 2 and 25¢., an increase in serum transaminase
activity to borderiime levels followed repeated and severe
attacks of chest palm and it was impossible %o relate the
rise in transeminase activity to ome particulsr attack of
pain. In both these attacks thers was ele ctrocardiographic
evidence of previous myocardial infarctions, but there was
no evidence of a fresh myocardial infarction on serilal
examination of the electrocardiogram following the onset of
severe chest pain. In attack 68b., borderline levels of
sérum transaminase activity were demonstrated following
anginal paln of 3 hours! duration, the riss occurring 24
hours after the onset of the pain. +Fhe electrocardiogram
following this attack showed no gross abnormality or
evidemce of myocardial infarctiom, although electrocardio-
graphic changes, suggestive of myocardial fibrosis,were present.
these 3-attacks belong to the group in which chest pain lusted
for more tham ome hour but there seems to be no clear relation-
ship between the duration of che st pain and a borderlire
increase in serum transaminase activity since normal serum
transaminase activity was demonstrated in attacks 254, and 77,
in which anginal psain lasted for 8 hours,and in attack 32,
irn which pain was present for 14 hours.

Ele ctrocardiogrsphic observations were made following
23 attacks of angina pectoris and a high incidence of
abnormality in the ele ctrocardiogram was found.

In 9 out of 23 attacks there was electrocardiographic
evidence of previous myocsrdial infarction, (2, 8, 2564, 25¢,
25f, 30a, 30b, 32, 33), and the presence of a previous myo-
cardlial infarction was suspected in attacks 57 and 62, It is
gemerally agreed that the electrocardiographic dlagnosls of
acute myocardial infarction may be very difficult in the
presence of electrocardiographic changes due to previocus
myocardial infarctiom. +the fallure to demonstrate high levels
of serum tremsaminase activity in these 9" attacks and the
presence of normal trsnsaminase activity in 7 out of the O
attacks is of great interest amd potential practical
importamce. ‘he demonstration of borderlime levels of
activity in 2 attacks im this group has already been reported.
(Attacks 2, and 25¢).

The electrocardiographic patterms of acute cororary
insufficiency were found in 6 out of 23 attacks of angina
pectoris. (Abttacks 53, 58a, 61, 65,77). NOrmal serum
transaminase activity was demonstrated following each of tlese
attacks. In 7 out of 23 attacks of angina pectoris electro-
cardiographic changes indicative of myocardial ischaemia were
present. (Attacks 26, 3va, 30b, 32, 33, 52, 60), but were
associated in each instance with normal serum trensaminase
activity. Normel serum tramsaminase sctivity was also
associated with the electrocardiographic patterns of lef?b
ventriculsar strain in attack 52 and with those of left
ventricul ar hype rtrophy amd strain in attacks 58a, 58b, and

60..
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THE RESULTS OF SHRUM TRANSAMINASH _ASSAY, sIECTROCARDIOCGHAPHIC
SXAMINATION, POST MOZTKM AND LIVuR FUNCTION TESTS iIN CARDIO-
VASCULAR CONDITIONS OTHER THAN ACUTE MYOCARDIAL INFARCTION

. OR ANGINA PECTORIS AT REST, .

The detalled results of serum transaminase assays,
electrocardiographic examinztions, post mortem examinations
and liver functiom tests in the cardiovascular conditions
considered below are included in individusl case histories in
Appendix II.

1) Acute left ventricular snd congestive cardiac failure due
to Aschaemic heart disease,

It has been shown that acute myocardial infarction not
uncomonly presents with signs of left ventricular failure
and that congestive cardiac failure may accompany or follow
acute myocardial infarction. it is dmportant, therefore, to
examine serum transaminase activity in cases of left
~ventricular and congestive cardlac failure which are unrelated
to acute myocardisl infarction or complicated by other lesions
such as cardiac arrhythmias or thrombo-embolic phenomsna etc.,
which may,as wlll be demonstrated later,be assoclated with
increased transaminase activity.

4 cases of left ventricular fallure were studied (Cases
64, 70, 72, 74). The causal lesion in each case was
considered to be ischaemic hesrt diseasg, hypertensiom belng
a complicating factor in Cases 64 and 70. Serum trunsaminase
actlvity was demonstrated to be norm:zl fn tlhese 4 cases.
fhere was no ele ctrocardiographic evidence of acute myocardial
infarction in any of the cases. ilectrocardiographle patterns
Aiagnostic of left ventricular struin were present in two
cases (64 and 70), and could not be excluded in Case 74.,
where the effect of digitalis therapy made imterpretatiom of
the electrocardlogram difficult. in Case 64., changes in
the electrocardiogram were diagnostic of antero-lateral
ischaemia and, in Case 72., suggested chronic coromary artery
disease. In Case 64., essential hypertension had entered
the melignant phase and this diagnosis was confirmed on post
mortem examimation. 1t should be noted that, while gross
coronary atherosclerosis was demonstrated at autopsy, there
was ro evidence of acute myocardial Infarction.

3 cases of congestive cardiac fallure due to ischaemic
he art disease were studied (cases 72, 73, 11l4,, =nd serum
transaminase activity was normal om serlsl examination in each
case . yhe findings in case 72., in which left ventricul«r
failure was also present, have already been discussed. There
was mo clinical or ele ctrocardlogruzphic evidence of acute

myocardial infarction in these cases. %1he electrocardlograms,
in case 73., showed changes dlagnostic of an old posterior
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T/mposterior myocardial infarction and left ventricular strazin.
&le etrocardiogrephic patterns, diagnostic of left bundle
braeneh block, were present in case 114. These results
suggest that left ventriculsr and congestive cardiac failure,
when not associated with cardiovasculsr le sions known to
result in increased serum transaminase sctivity, are assoc-
lated with normal levels of serum transaminase sctivity.

2) Ischsemic Heart Disease.

Serum transzminase activity was normal on repe ated
examlnation in 7 patients who suffered from ischsemic heart
disease (cases 64, 7v, 72, 73, 74, 75,114). In these cases,
tkere was no clinical or electrocardiographic evidence of
recent myocardial infarction snd there had been freedom from
attacks of angins pectoris at rest before the assays were
performed. In case 75., there was electrocardiographic
evidence of antero-sepbtal myocardial ischaemia. Signs of
heart fallure were present in the remaining 6 cases and the
results In these csses were discussed in the preceding section.
These results suggest thet normal serum trunsaminase activity
is present in patients suffering from ischasemic heart disease
if there has been no recent acute myocardial Infarcticn or
attack of angina pectoris at rest.

5) Essentlial Hypertension.

Serum transaminase activity was demonstrated to be normal
on repeated examingtion in four patients in whom essentlal
hypertemnsion was found. (cases 64, 7u, 98, 131). The diastolic
blood pressure in these cases was above 1lu mm.Hge There was
no clinical or electrocardiogrsphic evidence of acute myocardlal
infarctiomn. The results of examinations im cases 64 amd 70
have already been discussed in sections 1 and 2 while those
in cases 98 and 131 are presented in section 8., since there
was evidence ,in both cases, of acute cerebrovascular disease.
The resul s of serum transaminase assay in hypertension suggest
that this condition 1s associated with normal serum
transaminase activity,

4) Chromic Cor Pulmonale.

Serum transamimase assays wer: performed in 4 cases of
chronic cor pulmonazle in which there was mo clinlcal or
electrocardiographic evidence of acute myocardial infsrction.
(cases 63, 101, 102, 128). Congestive cardiac failure
was presemnt in cases 63 and 128 and marked bronchospasm in
cases 101 amd 10Z2. An electrocardiogram was not performed
in case 63. [Electrocardiographic patterns of right
ventricular strain were present in cases 101 and 128, In
Case 1u2., electrocardiographic changes dlagnostlc of acute
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/acute coromary insufficiency :nd lateral myocardial
infarction of indeterminste age were observecd. Serum
transaminase activity was normal on repeated examination in
these cases during the acute phuse of the illness which
sugge sts that cardiac disease of this origin and severe
bronchospasm are associzted with normal serum btrasnsaminase
activity,.

5) Acute Rheums tic Fever.

Serum transaminase activity wss normal on repscated
examination during the wcute phase of 2 cases of acute
rheumatic fever and in the first days of aspirin therapy
of the disease. (Cases 85 and 86). There was mo clinical
or ele ctrocardiographic evidence of scute myocardial infarct-
ion or of pericarditis, the electrocardiogram showing no
significant abnormality.

6) Chronic Rheumatic valvular Lisease of the heart.

Valvular disease of the heart wss present in 2 cases
of scute myocardial infarction (Cases 17, and 21). In Case
17., the lesion present was aortic incompe tence of luetic
origin and in Case 21., mitral stenosis of rheumatic origin
and auricular fibrillation. Therefore, in 8 cases of rheumstic
heart disease in which there was no clinical or electrocardio-
graphic evidence of acute myocardial infarctlon, serum
trepsaminase assays were performed to ensure that the rise in
. serum transaminase in cases 17 and 21 was not dwe to the
valvular le sions present.(Cases 60, 66,87,88,89,90,129,130).
The opportunity of performing serum transaminsse assays in
cases of syphilitic disease of the aorta amd its valve,
uncomplicated by acute myocardial infarction, did not arise.
In 5 out of these 8 cases, no rise in serum transaminase
activity was detected. (Cases 6u, 66, 87, 129, 130).Rheumatic
disease had affected the zsortic valves in cases 60 and 66.,
the mitral valve in cacses 87 and 129 and both of these valves
in case 130. suricular fibrillation, in which the heart rate
at the apex was not more than 100 beats/mimn., Wus noted in
cases 66, 87 and 130 and,in case 130., embolism of the renal
artery had occurred before serum transsminase assays hzad been
performd. These results suggested thet rhéumatic heart
disease is associasted with normal serum transaminase activity
in the presence of aurlcular fibrillatiom of slow rate and
systemic arterisl embolism. However, increased serum
trans aminase activity was found in the 3 remsining cases of
rheumatic heart disease.(Cuses 88,89,90). In cases 88 and
90., rapid auriculsr fibrillatiom was present and in case 89.,
systemic arterisl embolism had occurred. <Yhese findings led
to the investigatiom of the effect of cardlac arrhythmlas and

: eslons on serum btrunsamingse activity and the
gehrsgrflgg-eogb%%g }ane%tigation are presented in sectioms 10 & 12
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7) Uraemic Pericarditis.

In case 94., pericarditis due to uraemia was
mistaken for acute myocardial infarction before the patient's
admlission to hospital.

Biochemlical examination reveuzled hyperkalaemia and
uraemia and the electrocardiogrem was grossly sbnormal,
showing changes diagnostic of hyperkalaemia and pericsrditis.
Serum transaminase activity was normal on repcated examinat-
ion in this case.

8) Cerebral Infsrction.

It has already been shown that acute myocardial
infarction may present with signs of cerebral thrombosis.
(Cases 10 and 22). 1In both of these cases, high levels of
serum transaminase activity were found. It was, therefore,
decided to investigate the effect of cerebral thrombosis and
infarction, not assoclated with a cute myocardial infarction,
on serum transaeminase activity, and four such cases were
studied. (Cases 95, 98,110,131). 1In cases 95 and 98.,
cerebral infarction was due to cerebral embolism. In case 95.,
the site of origin of the embolus was presumed to be mural
thrombus 1n the left ventricle of the heart since there had
been clinical and electrocardiographic evidence of recent,
extensive anterior myocardial infarction 14 days before the
development of the acute cerebro-~vascular accident. In case
98., the diagnosis on the patient'!s admission to hospital was
one of cerebral thrombosls In association with essentlal
hypertension, occurring in a patlent who had previously sus-
tained a myocardial infarction, since serial electrocardio-
grams showed changes diagnostic 6f left ventricular hyper-
trophy and strain and of an old antero-septal myocardial
infarction. Post mortem examination, however, revealed that
enbolism of cerebral arteries had been the cause of the
extensive cerebro-vascular lesion. The embolus was presumed
to have arisen from mural thrombus at the site of a healed
myocardial infarction. There was no evidence of recent acute
myocardial infarction at autopsy. In cases 110 and 13l., the
diagnosis of cerebral thrombosis was made on clinical grounds.
In case 110., the electrocardiogram showed no significant
abnormality and in case 131l., the electrocardiographic changes
were indicative of left ventricular strain without evidence of
myocardial infarction. In each of these 4 cases, serum
transaminase activity was normal when repeatedly examined
following the onset of the cerebro-vascular accident.

9) Acute Pulmonary Infarction.

It may be very difficult to differentiate between
acute myocardial infarction and acute pulmonary embolism qith
infarction on clinical or electrocardiographic grounds and 1%



48,

/it seemed important to establish whether or ot acute
pulmonary infarction results in increased serum transaminase
activity since, if normal serum transaminase activity was
Invariably found following acute pulmonary inf:srction, then
serum transaminase assay might be of very great value in
differentiating between the two conditions. Ther«fore, serum
transaminase activity was measured in 6 cases of acute
pulmongry infarction in which there was no electirocardiographlc
or autopsy evidence of acute myocardisl infarction. (Cases 76,
80,81,82,83,108.) In case 76., pulmonary infarction was
probably due to locsl pulmonary vessel thromboslis. in the
remaining 5 cases acute pulmonary infarction wzs due to
pulmonary artery embolism.

In 2 out of these 6 cases, normal levels of serum
transaminase activity were found following the onset of the
iliness. (Cases 83, 108). In case 83., phlebothronbosis of
the deep velns of the calf muscles of the left leg was present
and this le sion wzs the site of origin of the pulmonary
embolus. The electrocardiogram showed no significant
abnormality. The patient suffered from rheumatic heart
disease, aortic incompetence being the dominant lesion, but
there was no evidence of heart failure or cardiac arrhythmia.
In case 108., the pulmonary embolus probably originated from
the right auricular appendage, there being no evidence of
another source of embolus, The patlient suffered from
ischaemic heart disease. The electrocardiogram showed changes
diagnostic of acute coronary insufficiency, auricular
fibrillation ard digitalis effect but there was no evidence of
acute myocardial infarction. It should be noted that
digitalis therapy before the onset of acute pulmonary
infarction, had resulted in good control of the auricular
fibrillation, (apex rate approximately 90/min.)

In 2 of these 6 cases, borderline levels of serum
transaminase activity were detected following the onset of
acute pulmonary infarction. (Cases 80, 81). In case 80.,
gserum btransaminase activity was increased to borderline levels
24 hours after the onset of acute pulmonary infarction. Rapid
auricular fibrillation (apex rate 170-180 beats/min.) was
present when serial transaminase assays were performed. There
was no electrocardiographic evidence of acute myocardlal
infarction, the changes in the electrocardiogram being
diagnostic of auricular fibrillation and suggestive of chronic
coronary artery disease. The clinical dlagnosis of acute
pulmonary embolism with infarction and ischaemlc heart disease
was confirmed at post mortem examination, the pulmonary embolus
having arisen from thrombus in the right auricular appendage.
Atherosclerosis of the coronary arteries with myocardial
fibrosis was found at autopsy but there was no evidence of
acute myocardial infarction. The patient suffered repeated
embolism of systemic arteries during the period of observation
and the results of serum transaminase assay following these
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/these incidents are presented in section 10. In case 8l.,
borderline levels of serum transaminase activity were found
41 and 55 hours following the onset of acute pulmonary
embolism with infarction. Mitral stenosis of rheumatic
origin and auricular fibrillation were present and the
embolus probably arose from thrombus in the right auricular
appendage. There was no electrocardiographic evidence of
acute myocardial infarction but the electrocardiogram
confirmed the diagnosis of rapid auricular fibrillation,
the heart rate being 170-180/min., and revealed changes of
partial right bundle branch block or right ventricular strain.
In 2 out of the 6 attacks, high levels of serum
transaminase activity were demonstrated following the onset of
acute pulmonary infarction. (Cases 82, 76). 1In case 82.,
~high levels of serum transaminase activity were detected on
the fifth day following the onset of acute pulmonary embolism
with Infarction. (cf.Figure IV). The embolus originated
from phlebothrombosis of the deep veins of the leg. The
patient suffered from ischaemlic heart disease, essentlal
hypertension and congestive cardiac fallure. There was no
clinical or electrocardiographic evidence of arrhythmia or
acute myocardial infarction. The electrocardiogram was
diagnostic of left ventricular strain and also showed changes
suggestive of right ventricular enlargement on serial
examination. In case 76., serum transaminase activity rose
to high levels 8 hours after the onset of symptoms very
suggestive of left ventricular failure and the presence of
an acute myocardial infarction was strongly suspected, since
the electrocardiograms showed that changes of acute coronary
insufficiency noted 3 days before the onset of acute symptoms
had become more obvious and prolongation of the P-R interval
had developed. The clinical diagnosis of left ventricular
and congestive cardiac fallure, aortic valve disease and
ischaemic heart disease we=s made. At autopsy, however, there
was no evidence of acute myocardlal infarction on macro-
scoplc or histological examination of the myocardium although
the myocardium showed patchy areas of ischaemlic fibrosis.
(Plate I, Appendix IV). The clinical diagnosis of aortic
valve and ischaemic heart disease was confirmed. However, an
alveolar cell carcinoma of the lung, which had been unsuspect-
ted during 1life, was discovered. It was situated at the
periphery of the lung. Histological examination of the lung
revealed not only the appearance of carcinoms but also small
areas of pulmonary infarction In close relationshlip to the
tumour. (Plate II, Appendix IV)., There was no evidence of
centrilobular necroslis of the liver on histological
examination, although the changes of severe chronlc venous
congestion of the liver were present. (Plate III, Appendix IV).
Therefore, out of 6 cases of zcute pulmonary infarction,
normal serum tPansaminsse activity was demonstrated in 2
cases, borderline levels of activity in 2 cases in which
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/which rapid auricular fibrillation was present and high
levels of activity in 2 cases.

10). Thrombo-embolic conditions other than Acute
Pulmonary Infarction.

Thrombo-embolic conditions other than acute pulmonary
infarction may arise during the course of acute myocardial
infarction and,therefore, serum transaminase assays were
performed in such lesions occurring in the absence of acute
myocardial infarction. It has been shown that phlebo-
thrombosis of the deep veins of the lower limbs may be
assoclated with normal serum transaminase activity (Case 83).
In case 116., thrombosis of the inferior vena cava, the
common iliac, internal and external iliac veins was present
when serum transcminase activity was normal. The cuuse of
this extensive phlebothromboslis was an adenocarcinoma of the
pelvic colon found at post mortem examinstion. The electro-
cardliogram showed changes diagnostic of antero=septal
myocardlal lschaemia but there was no evidence of myocardial
infarction. Post mortem examination confirmed that acute
myocardial infarction had not occurred.

In case 130., serum transaminase activity was normal
on repeated examination 12 and 36 hours following the onset of
enbolism of the renal artery with infarction of the kidney.
This case has already been described in section 6. In case
75., serum transaminase activity was normal 48 and 72 hours :
following the onset of gangrene of the foot, due to
peripheral arterial thromboslis. The patient suffered from
ischaemic heart disease and the electrocardiographic findings
have glready been presented 1n section 2.

In case 80., serum transaminase activity was demonstrated
to be at borderline levels of activity 7 days after the onset
of saddle embolism of the aorta. When serum transaminase
assays were performed, the patient had derived benefit from
digitalis therapy, (the rate of auricular fibrillation being
90~110/min. ). The electrocardiographic and post mortem
findings in this case have already been presented in section 9.

In case 89., serum transaminase activity reached high
levels 12 hours after the onset of embolism of the left
middle cerebral, left brachial and left renal arteries. At
autopsy, mitral stenosis of rheumatic origin was found and
in the left atrium there was a pedunculated ball thrombus
which had been the source of the emboli. There was no
evidence of acute myocardial infarction. Auvriculsr
fibrillation and congestive cardlac fallure were present when
high levels of serum transaminase activity were detected but
it should be noted that the rate of auricular fibrillation
was not unduly rapid. (heart rate at apex, 90-100 beats/min.)

Thercfore, normal serum transaminase activity was
found in 4 out of 6 cases of thrombo-embolic disease.
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Borderline levels of serum transaminase activity were found
in one case and high levels in the remaining case in which
multiple emboll had occurred.

11) Dissecting Aneurysm of the Aorta.

Serum transaminase assays were performed in 2 cases
of dissecting aneurysm of the aorta. (Cases 78 and 79). In
case 78., high levels of serum transaminase activity were
demonstrated 17 and 36 hours after the onset of the illness.
(cf. Figure V). The history and clinical findings were very
suggestive of acute myocardial infarction. The electrocardio-
gram showed changes diagnostic of left ventricular strain,
although posterior myocardial infurction could not be finally
excluded. This divergence between the history and clinical
findings and the electrocardiographic changes observed led
to the decision to avold therapy with anticoagulant drugs,
although the dilagnosis of dissecting aneurysm of the aorta
was not suspected until a few hours before the death of the
patient when haematemesis occurred. Post mortem examination
revealed rupture of a dissecting aneurysm of the first part
of the aorta and haemopericardium which had given rise to
cardiac tamponade. Severe calcifying atherosclerosis of
the aorta and coronary arterlies was present but there was no
evidence of acute myocardial infarction on macroscopic
or microscopic examination of the heart, although ischaemle
fibrosis of the chordae tendiniae was noted. However,
histological examination of the liver revealed the presence
of marked centrilobular necrosis. (Plate IV, Appendix IV).

In case 79., the history and clinical findings were very
suggestive of acute myocardial infarction but the electro-
cardiogram, on serial examination, showed no evidence of
acute myocardial infarction although electrocardiographic
changes indicative of acute coronary insufficiency and
digitalis effect were present, 5 days after the patient's
admission to hospital, the tentative clinical diagnosis of
dissecting aneurysm of the aorta was made. Post mortem
examination 12 days after the onset of the illness confirmed
this dlagnosis. Haemopericardium was present, There was
evidence of a very recent posterior myocardial infarction
which was estimated to be of 24 - 48 hours'! duration. High
levels of serum transaminase activity were demonstrated for
5 days following the onset of dissecting aneurysm of the
aorta. Serum transaminase activity fell to normal levels
on the 6th day after the onset of the illness. The recent
acute posterior myocardial infarction discovered at autopsy
was considered to be a terminal event in this case and to be
unrelated to the high levels of serum transaminase activity
demonstrated. An attack of auricular fibrillation (heart
rate at the apex 120-130 beats/min.) was observed, when high
levels of serum transaminase activity were found.
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Unfortunately, the liver was not examined histologically

. in this case and so the presence of centrilobular necrosis
- of the liver was not excluded. Therefore, high levels of
serum transaminase activity may be associated with
dissecting aneurysm of the sorta.

12) Supraventricular Tachycardia and Auricular
Fibrillation.

4 attascks of paroxysmal supraventricular tachy-
cardia were observed in 3 cases of acute myocardial infarct-
ion. (Cases 11, 25, 34). In case 34,, rapid supra-
ventricular tachycardia (rate 140 beats/min.) was present
when high levels of serum transaminase activity were found.

. In case 11., serum transaminase activity had returned to
normal levels following acute myocardial infarction, but
rose again to borderline levels following an attack of
supraventricular tachycardia, although there was no clinical
evidence of a fresh myocardial infarction. In case 25., 2
attacks of supraventricular tachycardia were observed.
(Attacks 25g, 25h.) In attack 25g., supraventricular
tachycardia (rate 160 beats/min.) lasted for 16 hours and
wag associated with angina pectoris at rest. There was no
clinical or electrocardiographic evidence of fresh myocardial
infarction, but serum transaminase activity rose to high
levels following the onset of the arrhythmla,. The suspicion
that supraventricular tachycardia may have eaused the
increase in serum transaminase activity in attack 25g. was
strengthened when, in gttack 25h., serum transaminase
activity rose to borderline levels 30 hours after the onset
of rapid supraventricular tachycardia. Again, there was
no electrocardiographic evidence of fresh myocardial
infarction.

Auricular fibrillation was present 1in 3 cases of acute
myocardial infarction., (Cases 11, 21, 35). In case 21., the
arrhythmia had been present for many years and the heart
rate was controlled by digitalis therapy, being 80-90 Beats/
min, Following acute myocardial infarction, serum
transaminagse activity rose to high levels in this case but
fell to normal levels although the abnormal rhythm continued.
In case 35., auricular fibrillation (rate 130-140 beats/min.)
developed as a complication of acute myocardial infarction
and was present when high levels of serum transaminase
activity were demonstrated following the infarction. It was
impossible to decide whether the increase 1ln serum
trensaminase activity was due to acute myocardial infarction
or to rapld cardiac arrhythmia. In case 1ll.,paroxysmal
auricular fibrillation, (rate 120-130 beats/min.) accompanied
by angina pectoris at rest was diagnosed on clinlcal grounds.
This attack of fibrillation lasted for 1z hours but normal
gerum transaminase activity was demonstrated following 1t.
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these findings suggested that the effect of rapid cardiac
arrhythmia on serum transaminase activity was worthy of
further study in conditions other than acute myocardial
infarection. Therefore, serum transaminase assays were
performed in 10 cases of auricular fibrillation, in which
there was no clinical or electrocardiographic evidence of
acute myocardial infarction. (Cases 66, 80, 81,87, 88, 89,90,
108, 117, 130).

In 5 out of these 10 attacks, normal serum transaminase
activity was demonstrated. (Cases 66, 87, 108,117, 130).
The arrhythmia was associated with chronic rheumatic
valvular disease of the heart in 2 cases (Cases 66 and 87),
and with thyrotoxicosis and congestive cardiac failure in case
- 1174 - In case 108.,, lschaemic heart disease was the under-
lying lesion and acute pulmonary infarction had occurred. In
case 130., chronic rheumatic valvular disease of the heart
and acute renal infarction had occurred. In this small group
of cases, the rate of auriculer fibrillation varied from
80-100 beats/min, These results show that slow auricular
fibrillation (rate 80-100 beats/min.) is compatible with
normal serum transaminase activity.

However, in 5 out of 10 cases of auricular fibrillation,
increased serum transaminase activity was found. (Cases 80,
81, 88, 89, 90). 1In 2 out of these 5 attacks, high levels
of serum transaminase activity were found. (Cases 88 and 90).
In case 90., the highest levels of serum transaminase activity
detected in this study were demonstrated. (cf. Figure VI).
These very high levels of serum transaminase activity (1,400
units/ml.) were found 7 days after the onset of congestive
cardiac fallure and auricular fibrillation due to mitral

' stenosis and incompetence of rheumatic origin and they fell

gradually to normal during the succeeding 8 days. When

these very high levels of activity were found the heart rate
was approximately 190/min., and severe congestive cardisac
failure was present. As the auricular fibrillation and
congestive cardiac faillure were controlled by digitalis
therapy, serum transaminase activity fell to normal levels.
High levels of serum bilirubin were present, although jaundice
was absent, suggesting hepatic dysfunction when high levels

of serum transaminase activity were noted, but serum bilirubin
levels did not fall to normal coincldentally with serum
transaminase activity. The electrocardiogram showed changes
diagnostic of auricular fibrillation and suggestive of acute
coronary insufficiency or left ventricular straln, but

there was no evidence of acute myocardial infarction on
serial examination.

In case 88., high levels of serum transaminase activity
were demonstrated from the 6th to the 12th day following
the onset of severe congestive cardiac fallure and rapid
cardiac arrhythmia due to varying supraventricular tachycardia
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/tachycardia and euricular fibrillation. There was no
electrocardiographic evidence of acute myocardial infarction
on repeated examination of the electrocardiogram. When high
levels of serum transaminase activity were found, the heart
rate was more than 160 beats/min., and, as the heart rate
slowed with treatment, serum transaminase activity fell
towards normal levels., High levels of activity were present
for 6 days but 1t was noted that there was no secondary rise
in activity following short attacks of ventricular tachycardia.
Convineing evidence of hepatic damage was found on serial
examination of liver function although jaundice was absent.
There was, however, no close correlation between the degree

of liver dysfuncticn,as revesled by the tests employed,and

- the level of serum transaminase zctivity. Post mortem
.examination confirmed the presence of congestive cardiac
failure, mitral stenosis and chronic bronchitis and emphysema.
There was no evidence of acute myocardial or other infarction,
or of gallbladder or pancreatic disease. Histological
examination of the liver revealed the changes of centrilobular
necrosis of the liver. (Plate V, Appendix IV). It should be
noted that the time of onset of csrdisc arrhythmia in cases

88 and 90 could not be accurately determined. t“he time of
onset of symptoms of cardiac fallure was taken as the

probable time of onset of the arrhythmia. This arbitrary
method of deciding the time of onset led to the conclusion
that high levels of serum transaminase activity probably
persisted for a longer time following auricular fibrillation
and congestive cardiac failure than followlng acute myocardial
infarction. FOr example, in case 90., high levels of serum
transaminase activity were demonstrated 14 days and, in case
88., 12 days after the probable time of onset of rapid

cardiac arrhythmis and congestive cardiac failure.

In 3 out of the 5 attacks, in which increased serum
transaminase activity was demonstrated, serum transaminase
activity rose to borderline levels (Cases 80, 81, 89). In
cagse 8l., acute pulmonary infarction and rapid auricular
fibrillation (rate 170-180 beats/min.)were present when
borderline levels of serum transaminase activity were found.
Digitalis therapy was started on the patient'!s admlsslon to
hospital and resulted in less raplid rates of auricular
fibrillation within 24 hours. Since serum transaminase
activityhas been shown to rise to high levels 1n cases of rapid
cardiac arrhythmia, (cases 88, 90), it is possible that the
borderline levels of serum transaminase activity resulted from
rapid auricular fibrillation of about 2 days' duration rather
than from acute pulmonary infarction, The electrocardiographic
findings in this case have been presented in section 9.

In cases 80 and 89.,thrombo-embolic lesions and auricular
fibrillation were present. In both cases, therate of
auricular fibrillation was approximately 100 beats/min., as
in the cases of auricular fibrillation in which normal serum
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/serum transaminase activity was found. This suggests
that the borderline rise in serum transaminase activity in
these two cases was more likely to be the result of thrombo-
embolic damage than of cardiac arrhythmia. The findings
in these cases have already been presented in section 10.
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THE RESULTS OF SERUM TRANSAMINASE ASSAY, BLECTRO-
CARDIOGRAFPHIC EXAMINATION, POST MORTuM EXAMINATION
D LIVER FUNCTION TESTS IN DISEASES OUTWITH THE

CARDIO-VASCULAR SYSTi=M.

The results,in detaill, of serum transaminase assays,
electrocardiographic examination, post mortem examination and
of liver function tests in the diseases considered below are
included in Appendix II.

1) Diseases of the Alimentary Tract.

a) Peptic Ulcer.

_ 7 out of 57 patients, suffering from acute myocardial
infarction had had symptoms suggsstive of peptic ulceration.
(Cases 12, 13, 15, 35, 39, 50, 71). 1In 3 of these 7 patients
the clinical diagnosis of peptic ulceration had been confirmed
on radiological examination of the stomach and duodenum. (Cases
12, 15, 35). In case 15., the combined operation of gastro-
enterostomy and vagotomy had been performed. In case T71.,
perforation of a duodenal ulcer had occurred and had been
repaired surgically. In 2 patlents, there was a history of
haematemesis (cases 13 and 39). In case 13., radiological
investigation of the stomach and ducdenum had revealed no
abnormality. The results of such examination in case 39 were
not known. In case 50., symptoms suggestive of a peptic ulcer
had been present intermittently for 20 years, and acute dyspep-
sia snd haematemesis were present shortly after the patient's
admlssion to hospital and anticoagulant therapy was stopped
because of this. The results suggest that evidence of peptic
ulceration is not uncommonly found in patients suffering from
acute myocardial infarction, and so it was decided to study the
effect of peptic ulceration on serum transaminase activity in
cases in which there waa no evidence of acute myocardial
infarction especially in those cases in which perforation of a
peptic ulcer had occurred. Therefore, In 6 cases of peptic
ulcer, serum transaminase assays were performed. (Cases 91, 92,
93, 103, 104, 105).

In csse 105., serum transaminase activity was normal when
severe symptoms of acute dyspepsia due to duodenal ulcer were
present. Acute myocardial infarction was suspected at this
time but serisl electrocardiograms showed no evidence of acute
myocardial infarction and radiological examination confirmed the
presence of a duodenal ulcer. Normal serum transaminase
activity was present in the remaining & cases in which
perforation of = peptic ulcer had occurred. In 3 of these 5
cases, serum transaminase activity was measured before the
operation of laparotomy was performed, (Cases 91, 92, 103),
and the diagnosis of perforated peptic ulcer was confirmed at
operation in each of these cases. Serum transaminase assay
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/assay was performed 4 hours, 6 hours and 7% hours after the
onset of symptoms in case 1lu3., case 92 and case 91
respectively. In cases 93 and 104., the patients! admission
to hospital had been unduly delayed and operative trestment
was contra-indicated. Serum trensamlnase assay was performed
with normal results 24 hours after the onset of symptoms in
case 93, and 48 hours after the onset of symptoms in case 1lu4.
Acw e myocardlal infarction was not suspected in any of these
5 cases of perforated peptic ulcer and electrocardiograms were
not examined. A post mortem examination was performed in
case 104. The diagnosis of perforated stomsl ulcer was
confirmed and low-grade generalised peritonitis was present.
An annuler carcinoma of the transverse colon was also found.
There was, however, no evidence at autopsy of acute myocardial
-infarction. Ther«fore, in 6 cases of peptic ulcer in which
acute myocardial infarction was not suspected, there was no
evidence of increased serum transaminase activity.

b) Hiatus Hernia.

Normal serum transaminase activity was found on repeated
examination in 2 cases in which there was radiological
evidence of hiatus hernia. (Cases 30 and 75). In both cases
the hiatal lesion was an incidental finding. In case 75.,
ischaemic heart disease in association with diabetes mellltus
were the source of disability while, in case 30., attacks of
angina pectoris at rest had determined the patient's admission
to hospital. However, in case 3D., there geemed to be a
relationship between attacks of angina pectoris at rest,
accompanied by the electrocardiographic changes of myocardial
ischaemia, and changes in the size and position of the hiatus
hernia. When the hernia was large and situéted behind the
heart attacks of angina pectoris and the electrocardiographic
patterns of myocardial ischaemia were observed. When the
hernis was reduced in sigze, the electrocardiographic changes
of myocardial ischaemia were no longer apparent and no attacks
of angina pectoris occurred. There was no doubt that severe
atherosclerosis of the coponary arteries was present in this
case and these observations suggest that the changes in
position of the heart, caused by the varying size and
position of the hernia, had induced attacks of myocardial

lschasmiaa

¢c) S8teatorrhoea.

Serum transaminase activity was normal in 2 cases in
which steatorrhoea had been shown to be present by fat
balance studies.(Cases 112 and 135). In case 112., steatorr-
hoea had followed partlal pancreatectomy for carcinoma of
the ampulla of Vater, In case 135., steatorrhoea had been
present for many years when hyperparathyroidism had developed,

which had been cured by parathyroldectomy. When serum
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/serum transaminase assay was performed the steatorrhoea
was being treated with a gluten-free diet. klectrocardio-
grams were not performed in these cases.

2) Diseases of the Respirsatory System.

The results of serum transaminase assay in chronic
bronchitis have already been presented.

). Pulmonary Tuberculosis.

Normal serum transaminase activity was found in 2 cases
of pulmonary tuberculosis.(Cases 94 and 96). In case 94.,
uraemia and hyperkalaemla were present and,in case 96.,
amyloid disease of the kidneys.

b) Bronchopneumonia and Plsurisy.

Normal serum transaminase activity was found on repeated
examination in bronchopneumonia (cases 85 and 133) and in
pleurisy of the left diaphragmatic pleura.(case 109). Acute
rheumatic fever was also present iIn case 85 and the electro-
cardiographic findings have been presented. In case 133.,
there was no suspicion of acute myocardlial infarction and
electrocardiograms were not performed. 1In case 109., acute
myocardial infarction was suspected on clinical grounds but
there was no electrocardiographic evidence of acute myocardial
infarction, although electrocardiographic studles were
incomplete.

c¢) Neoplasm of Lung.

In case 73., bronchial neoplasm which had caused
obstruction of the superior vena cava was present in addition
to ischaemic heart disease. Normal serum transaminase
activity was repeatedly demonstrated in this case.

3) Diseases of the Endocrine Glands.

a) Diabetes Mellitus.

In one case of ascute myocardial infarction 1In which high
levels of serum transaminase activity were present, diavetes
mellitus, requiring insulin for its control was present.

(Case 37). Serum transaminase assays were,therefore,
performed in 2 cases of diabetes mellitus in which there was
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/was no clinical or electrocardiographic evidence of recent
acute myocardial infarction. (Cases 75 and 131). In case

75., there was evidence of ischaemic hezrt disease and in

casé 131., recent cerebral artery thrombosis had occurred.

The results of assays in these cases were within normal limits.

b}. Thyrotoxicosis.

In 2 cases of thyrotoxicosis normel serum transaminase
activity was demonstrated., (Cases 117 and 121). In case
117., a large nodular goitre, thyrotoxicosis, auricular
fibrillation and congestive cardiac failure were found. In
casé 12l., exophthalmic goltre was present. There was no
. elinlcal or electrocardiographic evidence of acute myocardial
infarction in either case.

4) Cholelithiasis.

Serum transaminase assays were performed in 2 cases of
cholelithiasis in which there was no evidence of acute
myocardial infarction or acute pancreatitis. (Cases 99 and
100). In case 99., serum transaminase activity was normal
before and after the operation of cholecystectomy was
performed. Acute cholecystitis had developed. At operation,
gallstones were present in the gallbladder and cystic duct
but were not found in the common bile duct. There was no
evidence,on clinical examination,of jaundice or acute
myocardial inrarction. In case 100., borderline levels of
serum transaminase activity were demonstrated before the
operation of cholecystectomy was performed. Chronic
cholecystitis was found at operation and gallstones were
present in the common bile duct. There was no evidence of
jaundice on clinical examination, although the urine
contalned a trace of bile and the results of liver function
tests indicated biliary obstruction. The electrocardiogrem
showed no significant abnormality. Cholelithlasls was
demonstrated at laparotomy in 3 cases of acute pasncreztitis.
Therefore, in 2 out of 5 cases in which gallstones were found
at operation, increased serum transaminase activity was
demonstrated. (Cases 100 and 107).

5) Acute Pancreatitis.

Serum transaminase assays were performed in 3 cases of
acute pancreatitis. (Cases 106, 107, 132). In case 106.,
normal serum transaminase sctivity was found 24 and 48 hours
after laparotomy had been performed. The operation had been
delayed until the acute symptoms of the disease had settled.
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/settled. At operation, the pancreas showed no evidence of
haeemorrhage or necrosis but its appearance was consistent
with the diagnosis of acute relapsing interstitial pancreat-
itls. There was no obstruction of the common bile duct
although gallstones were present in the gallbladder and tests
of liver function showed no abnormality. Acute myocardial
Infarction was not suspected and electrocardiograms were not
performed. In case 132,, serum transaminase activity was
normal when examined 24 hours after the onset of acute
pancreatitls., Laparotomy in this case revealed more acute
changes in the pancreas than those obscrved in case 106. The
pancreas was oedematous and indurated and there were a few
areas of fat necrosis in the surrounding peritoneum.
Gallstones were present in the gallbladder and cystic and
common bile ducts. Nelther tests of liver function nor
electrocardiograms were performed in this case. In case

10%., high levels of serum transaminase activity were found
24 hours after the onset of acute haemorrhagic pancreatitis
and high levels of actlivity were present for 6 days following
the onset of the illness (c¢f. Figure VII). At operation,
‘areas of necrosis and haemorrhage were found in the pancreas
and fat necrosis of the omentum wazs present. Gallstones

were found both in the gallbladder and in the common bile
duct and serlal tests of liver function revealed abnormalit-
les suggestive of liver dysfunction. The electrocardiographic
changes of acute coronary insufficiency were shown to be
present for 15 hours but further electrocardiographic
observations were ot made. Therefore, in one out of 3 cases
of acute pancreatitis, high levels of serum transaminase
activity were found.

6) Jaundice.
a) Obstructive Jaundice due to Neoplastic
conditionse ' .

Serum transsminase activlity was studled in 4 cases of
obstructive jaundice due to neoplastic disease. (Cases 116,
118, 119, 127).In 3 out of these 4 cases, serum transaminase
activity was normal. (Cases 116, 118, 119). In case 116.,
post mortem examination revealed adenocarcinoma of the pelvic
colon with many secondary tumours of the liver. There was no
evidence of acute myocardial infarctiones In case 1l18., the
jaundice was shown,at laparotomy, to be due to carcinoma of
the gallbladder which had extended locally to obstruct the
biliary passages. IR case 119., adenocarcinoma of the head
of the pancreas was found at operation. In each of these
cases, the results of liver function tests suggested that
extra~hepatic biliary obstruction was the cause of the
jaundice. In the remeining case, high levels of serum
transaminase activity were found. (Case 127). 1In this case,
jaundice was due to a massive tumour of liver which
histological examination showed to be a primary hepatoma.
Tegts of liver function showed changes characteristic of

obstructive jaundice. There was no evidence /




65,
/evidence of acute myocardial infarction on clinical
examination. Therefore, in one out of 4 cases of jaundice
due to neoplastic conditions, high levels of serum
transaminase activity were demonstrated.

b) Jaundice due to Hepatic Cirrhosis.

Serum transaminase activity was studied in 4 cases of
Jaundice due to cirrhosis of the liver. (Cascs 97, 115, 124,
126). There was no evidence on clinical examination of acute
myocardial inferction in any of these cases. In each case,
the results of liver function tests supported the diagnosis of
hepatie cirrhosis. Normal serum transaminase activity was

demonstrated in case 124 in which bleeding had occurred from
* oesophageal varices. In case 115., borderline levels of
serum transaminase activity were found in the presence of
post-hepatitis cirrhosis. In 2 cases, high levels of serum
transaminase activity were demonstrated. (Cases 97 and 126).
In case 97., the diagnosis of advanced hepatic cirrhosis and
haemorrhage from oesophesgeal varices was confirmed on post
mortem examination. There was no evidence of acute myocardial
infarction at autopsy. The illness was characterised by
episodes of hepatic faillure and the results of serial liver
function tests showed increasing jaundice of hepatogenous
origin. In case 126., hepatic cirrhosis and peripheral
neuropathy due to chronic alcoholism were present. There-
fore, out of 4 cases of jaundice due to cirrhosis of the
liver, high levels of serum transaminase activity were found
in 2 cases, and borderline levels of activity in one case.
In only one case was serum transsminase activity normal.

¢) Jaundice due to Haemolytic Anaemia.

Serum transaminase activity was normal on fepeated
examination in case 125 in which jaundice due to severe
haemolytic anaemia was present. :

7) Lymphadenoma with Hepatic Involvement.

Serum transaminase activity was normal on repeated
examination in a case of lymphadenoma in which there was
clinical evidence of involvement of the liver in the disease
process, although jaundice was not present. (Case 111).

8). Metabolic Disease of Bone.

Normsl serum transeminase activity was demonstrated
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/demonstrated in 3 cases of metabolic disease of bone.
(Cases 113, 120, 134). In case 113., the assay was
performed ¢ days after the surgical removal of a simple
adenoma of the parathyroid gland which had caused hyper-
parathyroidism. In case 120., osteomalacia had followed
parathyroldectomy and mild attacks of carpo-pedal spasm
were occurring when the assay was performed. In case 134.,
vitamin D resistant rickets was not fully controlled by
treatment, the plasma alkaline phosphatase being increased
when the assays were performed.

9). TUraemla and Oliguria.

In 5 cases of uraemia, normal serum transaminase
activity was found. (Cases 64, 94, 123). The causal lesion
in case 64 was malignant hypertension, and in case 123.,
prostatic hypertrophy. In case 94.,uraemia was probably
due to bilateral renal tuberculosls but post mortem
confirmetion of this diagnosis was lacking. In case 96.,
amyloid disease of the kidney, secondary to chronic
Puberculous empyema,was diazagnosed on clinical grounds.

Severe oliguria was present when normal serum transaminase
activity was demonstrated.

SERUM TRANSAMINASE ACTIVITY COMPARED WITH PYREXIA AS
AN INDEX OF ACUTE MYOCARDIAL INFARCTION.

The body temperature was recorded in all cases of acute
myocardial infarction and the results of these examinations
are included in the individual case historles in Appendix II.

In 29 out of 67 attacks of acute myocardial infarction,
no rise in body temperature wzs recorded following the
attack. In 2 of these 29 attacks, the patient died within
8 hours of the onset of acute myocardial infarction, death
occurring before a pyrexial reaction could develop. (Cases 4
and 18). In 8 of the 29 attacks, acute myocardial
infarction was judged to have occurred more than 3 days
before temperstures were recorded. ‘therefore, in these
attacks, the temperature had not been recorded at the ldeal
time i.e., within 48 hours of the onset of acute myocardial
infarction. (Attacks 13a, 192,29,49, 51,54,56,84), However,
in the remaining 19 attacks, observations of body temperatures
were made within 30 hours of the onset of illness and pyrexia
wag not found. These results compare unfavourably with
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/with those of serum transaminase assay which failed to
demonstrate high levels of serum transaminase activity in
11 out of the 67 attacks of acute myocardial infarction but
in only one of 57 attascks in which the assay was considered
to have been performed 6 - 24 hours after the onset of the
attack. It is suggested, therefore, that transaminase
assay is a more rellable index of the occurrence of acute
myocardial infarction than pyrexis.

SERUM TRANSAMINASE ACTIVITY COMPARD WITH ERYTHROCYTE
SEDIMENTATION RATE AS A DIAGNOSTIC AID IN ACUTE
MYOCARDIAL INFARCTION AND ANGINA PECTORLS
AT RBST,

The erythrocyte sedimentation rate (E.S.R.) was
measured in 54 out of 67 attacks of acute myocardial
infarction and the results of these examinations are presented
in the individusl case historles in Appendix II. In 13 out
of 54 attacks of acute myocardial infarction, the E.S.R. was
normal. In 5 of these 13 attacks, only a single estimation
of the E.S.R. was performed. (Attacks 3, 4, 6, 35, 47a).

In case 4., both the E.S.R. and serum transaminase activity
were normal 1% hours following the onset of the attack but,

in the remaining 4 attacks, the E.S.R. was normal at intervals
varying from 8% - 53 hours after the onset of acute myocardial
infarction, while high levels of serum transaminase activity
were found. In 8 of these 13 attacks, the E,S&H . was

normsl on serial examination, (attacks 7, 8, 16, 19a, 25a,
25b, 39, 43), and in 5 of these 8 attacks, high levels of
serum btransaminase activity were found.

_ In 41 out of 54 attacks of acute myocardlal
infarction, the E.S.R. reached abnormally high levels.
However, in 10 of these 41 attacks, the Z.S.R. was normsl
within 24 hours of the onset of the attacks, later rising to
abnormal levels. (Attacks 1, 5, 10, 1la, 25c, 27, 41, 44,

50, 71). In 9 of these attacks, high levels of serum
transaminase activity were demonstrated within 24 hours of the
onset of the attack, the exception being attack lla., in which
serum transaminase activity was not examined untll 24 - 48
hours after the onset of the attacke.

In 5 attacks of acute transmural myocardlal
infarction, the E.S.R. was abnormally high when normal or
borderline levels of serum transaminase activity were present,
gue to late sampling of the serum. (Cases 29,49,51,56,84). It
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/ It was also noted that, in 6 cases of angina pectoris at
rest, the E.S.R. wus elevated to abnormal levels, no extm -
cardiac lesion being found to account for this elevation,
whereas high levels of serum transaminase activity were not
demonstrated following angina pectoris. (Cases 32, 33, 53,
58, 62, 77).

Therefore, the E.S.R. was abnormally high in 72% of
attacks of acute myocardial infarction compared with the
demonstration of high levels of serum transaminase activity
in 84% of attacks. High levels of serum transaminase
activity were found in 9 out of 13 attacks of acute
myocardial infarction in which the E.S.R. was normal, and
in 9 out of 10 attacks in which the HA.,S.R. was normal within
24 hours of the onset of acubte myocardial infarction. These
results suggest that serum transaminase assay is a more
reliasble early dlagnostic index of acute myocardial
infarction than the i,5.R. which, however, may be a very
useful ancillary test when performed several days after the
onset of acute myocardial infarction,when serum transaminase
activity can be expected to be normal. In differentiating
between acute myocardial infarction and myocardial ischsemia,
serum transaminase assay would seem to be a more reliable
gulde as to whether or not acute myocardial infarction h:cs
occurred. '
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DISCUSSION OF RESULTS.

T e o e o o e T . . S - -

The spectrophotometric method of serum transaminase
assay has been shown to be rapid, simple and accurate
although it suffers the disadvantage of requiring expensive
apparatus and reagents, which are unstable and need
careful handling. (Appendix I).

The enzyme has been shown to be stable at room
temperature and at freezing point for periods which
facllitate its use as a diagnostic test. It hes been shown
that haemolysis of the red blood cells significantly alters
serum transaminase activity and,consequently, that only
clear specimens of serum should be used for the test if
serious error 1s to be avoided.

The normal range of serum transaminase activity found in
this series agrees quite closely with that of other workers.
The serum transaminase activity of normal people appears to
be fairly constant, to be unaffected by the state of
digestion and hard physical exertion and to be independent
of sex or age. Normal, borderline and high levels of serum
transaminase activity have been arbitrarlly defined. The
source of transaminase in normal human serum remains
uncertain but there is convincing experimental evidence that
necrosis of any tissue with a high content of the enzyme
may result in a significant rise in serum transaminase
activity. Evidence has been obtained from experimental
studies which suggests that rapid disappearance of the
enzyme 1s due to its diffusion into the interstitial fluid,
but little is known about the disposition of transaminase
relegsed into, or pressnt in, the serum. Inhibition or
inactivation of the enzyme in serum is unlikely as free
transaminase has been demonstrated in all specimens of human
sera examined. It has been shown that, while small
amounts of the enzyme may be present in urine, significant
amounts of transaminase are not excreted into the urine even
when serum transaminase activity 1s abnormelly high and
also that oliguria and azotaemia can be assoclated with
normal serum transaminase activity. This evidence and that
of other workers,from both experimental end clinical studies,
suggests that excretion of transaminase by the kidneys is
not significant. On the other hand, it has been shown
that bile, obtained at operation from diseased biliary
tracts, contzined significantly higher amounts of
transaminase than the serum and other investigators have
obtained convincing experimental evidence, which has been
presented, that both damage to the liver cells or
obstruction to the flow of blle may result in high levels
of serum transaminase activity. These result s support the
conception of the biliary tree as a normal route for

transaminase excretion.
In thls study of 67 attazcks of acute myocardial
4
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/myocardial infarction, high levels of serum transaminase
actlvity were demonstrated in 56 attacks. (84%). High
levels of serum transaminase activity were not found within
6 hours after the onset of acute myocardial infarction and
the earliest rises of serum activity to high levels were
demonstrated 7 hours after the onset of the illness.
Following this period of delay, serum transaminase activity
reaches a peak level 24 - 48 hours after the onset of acute
myocardial infarction. In attacks of acute transmural
myocardial infarction, high levels of serum transsminase
activity are maintained, on the average, for 3 or 4 days
after the onset of the i1llness and then gradually fall to
normal levels 6 = 7 days after the onset of the lesion. In
these attacks, the highest average serum transaminase
activity was 130 units/ml., and was present 24 - 48 hours
after the onset of infarction. It was also noted that the
peak level of transaminase activity was above 100 units in
the majority of caaes in which the assay had been performed
within 48 hours of the onset of the infarction. in
attacks of acute intramural myocardial infarction, the
time/trunsaminase curve was similar to that found in acute
transmursl myocardial infzrction. However, high levels

of serum transsminase activity were not detected when the
assay was performed more than 48 hours after the onset of
acute intramural infarction and,in each attack,the maximum
level of serum transaminase activity was less than 100
units/ml. The average dally serum transaminase activity was
shown to be much lower in these attacks than in acute
transmural myocardial infarction, being 60 units/ml. It
was also observed that,in 3 attoccks of acute transmural
myocardial infarction and in 2 attacks of acubte Intramural
myocardial infarction, high levels of serum transamlnase
activity were detected 6~ 24 hours following the onset of
infarction only, subsequent assays of activity showing
normal results. These observations emphasise that
increased serum transaminase activity following acute
myocardial infarction may be of short duration and that
acute transmural and intramural myocardial infarction cannot
be differentiated by the levels of serum transaminase
activity attained. It is generally agreed that, following
acute myocardial infarction in dogs or humen beings, serum
transaminase activity starts to rise in 4 - 6 hours and
regches a peak in 18 =-.36 hours and returns to normal in

4 - 6 days e.8., La Due et al (1954), and Kattus et al,
(1956). La Due and Wroblewski (1955) in a study of 50
cases of acute transmural infarction reported that serum
transeminase activity returned to normsl by the 7th.day in
gll cases and by the 3rd.day in 20% of cases. Ostrow et
al (1956) in a study of 60 cases of acute transmural
myocardial infarction suggested that = single assay would
most 1likely be positive if performed 24 - 48 hours after
the onset of symptoms and Gutteridge and McKean (1958)
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/make similar recommendations. On the other hand, Kattus
et al (1957) permitted greater latitude in the time of
withdrawal of serum for the assay since they did not observe
a case of myocardisl infarction in which serum transaminase
activity failed to rise provided serial blood samples Wwere
examined during the first 4 days of the diseass. It is
pointed out that these recommendations are based on studies
of acute transmuiral myocardial infarction while, in this
investigation, both acute transmural and intramural myo-
cardial infarctions have been observed. My observations
suggest that, unless serum transaminase assays are performed
6 - 24 hours and 24 - 48 hours after the onset of sacute
myocardial infarction, high levels of serum transaminase
activity may escape detection. For example, in each of the |
33 attacks of acute transmural myocardial infarction in which
the time of onset was accurately known and in which this
procedure was followed, high levels of serum transaminase
activity were found. Thus, in this group of cases, there
was 100% correlation between the diagnosis of acute
myocardial infarction and the results of serum transaminase
assay whereas, in the whole series, normal or borderline
transaminase activity was found in 11 out of 67 attacks of
acute myocardial infarction. (16%). In 10 of these 11l
attacks of myocardial infarction (14.5%)., failure to
demonstrate high levels of serum transaminase actlivity was
ascribed to sampling of the serum outwith the recommended
times. When the reasons for failure to comply with the
recommended procedure in these 10 attacks are examined, it
is clear that many of them are unavoidable in routine
hospital practice. For exemple, in 2 attacks the patient
died within 6 hours of the onset of acute myocardial
infarction and in another 4 attacks the patients were not
admitted to hospital until at least 50 hours after the onset
of symptoms. The difficulty in determining the exact time
of onset of acubte myocardial infasrction in cases characterls-
ed by premonitory of post-infarctionchest pain has already
been pointed out and this difficulty was encountered in the
remaining 4 attacks of myocardial infarction, ln which serum
transaminase assay gave normal or borderline results. In
these 4 attacks, after full consideration of all the evidence,
acute myocardial infarction was judged to have occurred 4 or
more days before serum transaminase assay was performed. In
each attack, the assay had been performed following an
attack of angina pectoris and acute myocardial iInfarction
had been suspected. In 3 of these attacks serum
transsminase activity was normal while in one attack 1t
reached borderline levels, which were interpreted as
representing falling levels of activity following acute
myocardial infarction or a borderline increasé In activity
following severe anglna pectorls at rest. In one of the 11
(1.5%) attacks of acute myocardial infarction, normal
transaminase activity was demonstrated 6 and 28 hours
following the probable time of onset of the 1lllness, althaigh
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/although the exact time of onset of the infarction could
not be determined. In this attack a transitory increase
in serum transaminsse activity may have been missed.
Alternatively, for reasons unknown, there was no increase
in transaminase activity following the onset of the
illness.

The results are similar to those reported by other
workers but are, on the whole, not so favourable to the
test. For example, La Due and Wroblewskl (1955) found
high levels in 74 out of 75 cases of unequivocal acute
transmural infarction (98.6%). In the one case in which
no rise of serum transaminase activity was observed the
serum had been stored for over 3 wecks and this was thought
to explain the false negative result. Chinsky et al,(1956)
followed 400 patients, 117 of whom had had acute myocardial
Infarctions. In 113 patients of this group serum
transaminase activity was increased (92%) and only 4
patients had fals ¢ negative results. Of these 4 patients,
2 had their first assay performed 3 days after the onset of
symptoms, 1 died within an hour and a helf and one had no
assay performed between 6 and 60 hours after the infarction.
The study of Denney et al (1956) of 150 patients included
77 with uneguivocal myocardial infarction, 63 of whom had
elevated levels, (82%).0f the 14 cases which failed to show
increased serum transaminase activity 5 patients had the
assay performed more than 3 days after the onset of thelr
illness, 6 had only one sample of serum examined. However,
3 patients who had early and sSerial transaminase assays
performed showed normal transaminase activity, (4.75%).
Steinberg and Ostrow (1955) reported elevated levels of
activity in 22 out of 24 cases of unequivocal acute
myocardial infarction,(91%). In both cases which failed
to show a ris e of serum transaminase activity, the assay had
been performed on samples of serum withdrawn within 48 hours
of the onset of the attack. Rudolph and Lyons (1955)
described 39 cases of acute myocardial infarction, in 32 of
which increased transaminase activity was found (82%); of
the 7 patients with false negative results of serum
transaminase assay, 1 patient died within 3 hours, 4 had
thelr first assay performed after 3 days and only 2 had had
serial assays performed within 48 hours of the onset of the
attack.(2.5%). Kattus and his co-workers (1956) observed
increased serum transaminase activity in 13 of 14 patients
following acute myocardial infarction (93%), and that the
patient with normal activity died within 3 hours of the
onset of the infarction. Merrill and his colleaguss
(1956) found high levels of serum transaminase activity in
each of 9 cases of acute myocardial infarction.(100%).
Kattus and his associates (1957) demonstrated high levels of
serum transaminase activity in 110 out of 111 cases of
acute transmural myocardial infarction. (99.1%). The patient
in whom the assay gave a normal result died within 4 hours
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/hours of the onset of symptoms. Nydick and his co-
workers (1957) reported that they had demonstrated high
levels of serum transaminase activity in 297 out of 300
patients suffering from acute myocardial infarction (99%),
but gave no explanation of the 3 false negative results.
Ratner and Sacks (1957) in their study of 64 cases of
unequivocal myocardial infarction found high levels of
serum transaminase activity in 59 cases (92%), 1 case
showlng borderline values and 4 cases normal values. Of
the 4 cases with normal serum transaminase activity, 3
were inadegquately studied while the 4th had serial assays
performed at appropriate times. There are msny more
descriptions In the literature of the results of serum
transaminase assay which agree in substance with those
already presented e.g., Biorck and Hanson (1956, Hanson
and Bioreck (1957), Walsh et al (1957, Losner et al (1957),
Seligson et al (1957), Hoevenaars and Overholt (1957),
Moore et al (1957) and Dursnt et al (1958). On review of
the present findings and those of other workers, it 1s
obvious that accurate timing of the withdrawsl of blood
samples for the serum transaminase assay ls very important
and that,in those cases of acute myocardial infarction,in
which thils 1s possible,the assay 1s found to show a high

level of diagnostic accuracy. When the assay 1s performed

as a routine procedure in unselected cases of acute
myocardial infarction, as in the present series, these
stringent conditions cannot be met, the dlagnostic accuracy
and value of the test fall and the number of serum
transaminase assays giving normal results rises. These
observations suggest that, unless acute myocardial infarct-
ion 1s thought to have occurred within 2 days of the
performance of the test, the absence of high levels of
serum trensaminase activity cannot be used as evidencse
against the occurrence of acute myocardial infarction and
that the use of the test as a routine procedure under such
conditions is unrewarding. It should be noted also that
in a very small percentage of cases, less than 5%., serum
transaminase activity remalns normal salthough serlally
examined at the recommended times following acute myocardlal
infarction. Fallure to demonstrate increased
transaminase activity, although uncommon, has also been
observed following acute myocardial infarction, experiment-
ally produced.(Rudolph et al (1957). Agress et al (1955)
suggest that such exceptional findings may result from
very small myocardial infarctions which involve less than
5% of the heart muscle, Whatever the true explanation
may be these observations emphasise that great caution
should be exercised in the interpretation of normel results
of serum transaminase assay.

It is very important to establlish the dlagnosis of
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/of acute myocardial infarction with certainty in order

to evaluate this new diagnostic procedure. Pathological
confirmation of the occurrence of acute myocardial
infarction was obtained in 10 ettacks of acute myocardial
Infarction and high levels of serum transaminase activity
were demonstrated following 9 of these attacks. In the
single case of acute myocardial infarction in which
increased transaminase activity was not demonstrated death
had occurred within 4 hours of the onset of the disease and
the assay had been performed in the 0 - 6 hour-period
following the onset of symptoms. Walsh et al (1957)
reported a similar case of acute myocardial infarction,
confirmed at autopsy, in which serum transaminase activity
was normal 25 hours after the onset. This confirms that
there 1s a period of delay following acute myocardial
infarction before a rise in serum transaminase activity
occurs. Therefore, in this study, there was good
agreement between the demonstration of high levels of serum
transaminase activity during life and of acute myocardial
infarction at autopsy. Ostrow et al (1956) have also
demonstrated excellent correlation between serum
transaminase activity and the findings at autopsy in 18
cases. 12 of their cases showed recent myocardial
infarction at post mortem examination and all had shown
high levels of serum transaminase activity in the period
immedliately after the onset of symptoms. 5 of these cases
showed no evidence of recent myocardial infarction at
autopsy and in none of these cases was there an lncrease in
serum transaminase activity. Hence, in 17 out of 18 cases
of scute myocardial infarction the dlagnosis, as indicated
by the results of serum transaminase activity, was
corroborated by the results of post mortem examination. In
the remaining case in which there was no evidence of recent
myocardial infarction at autopsy and in which high levels
of serum transaminase activity were demonstrated, Fledler's
myocarditls was found, indicating that any type of acute
myocardial necrosis may result in elevated levels of
activity. Kattus et al (1957) reported that 28 cases of
uncomplicated acute myocardlal infarction conflirmed at

post mortem examination had all shown high levels of serum
transaminase activity. Ratner and Sacks (1957) found
that in 15 out of 16 fatal cases iIn which acute myocardial
infarction had been confirmed at sutopsy, high levels of
serum transaminase activity had been detected. In the
remaining case, borderline levels of activity had been
found on the second day following infarction, when the
patient died of rupture of the heart. Durant and his
agssociates (1957) obtained pathologlcal confirmation of the
presence of acute myocardial Infarction in 6 caseés in which
serum transaminase activity had been high. It has been
shown that,under experimental conditions,acute myocardial
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/myocardial infarction almost invariably results in a

rise in serum transaminase activity and that there appears
to be a rough correlation between this rise, the size of the
infarcted area of the myocardium and the diminution of
tissue concentration of the enzyme. These experimental
observations, together with those in fatal human cascs,
strongly suggest that increased transaminase activity in
cases of acute myocardial infarction is the result of
necrosis of heart muscle.

When the present investigation was begun, La Due and
Wroblewskl (1955) had slready reported that high levels of
serum transaminase activity hay be found in the presence of
liver disease, In 1951., Sherlock, in her study of the
liver in heart failure, showed that the most constant
histological finding, in liver biopsy material, was centri-
lobular necrosis of the liver and obtained positive
blochemical evidence of impaired liver function. An un-
expected finding, in view of the great functional reserve
of the liver, was that evidence of impasirment of liver
function was obtained in many cases with only trivial
histological lesions. In 1952., Evans and hilis assoclates
demonstrated impalred hepatic tunction in congestive cardiac
failure using tests which included bromsulphalein excretion,
serum bilirubin, thymol turbidity snd serum albumin and
globulin. It 1s well known that congestive cardilac
failure is common in acute myocardial infarction and 1n 6
out of 7 fatal cases of acute myocardial infarction in this
series there was histologiczl evidence of varying degrees }
of chronic venous congestion of the liver, although there was
no evidence of centrilobular necrosis of liver. It is |
recognised that post mortem hepatic autolysis 1s particularly |
rapid in heart failure, (Popper 1948): (Sherlock,1951): |
and that the histological appearsnces of liver may be
misleading in these cases but patients who had suffered an
acute myocardial infarction were not considered to be
sultable subjects for liver bilopsy. It was decided,
thsrefore, to examine hepatic function in cases of acute
myocardial infarction by serum analysis since this was the
most convenient and least disturbing method, to find out
if the rise in serum transaminase activity in this condition
was due to assoclated liver dysfunction. The results of
serial examinations of liver function and serum transaminase
gctivity have been presented and the conclusion has been
drawn from them that increased serum transaminase activity in
acute myocardial inferction is not the result of liver
dysfunction although impairment of liver function may
possibly contribute to the persistence of high levels of
serum trensaminase activity for several days after the onset
of the infarction. I have been unable to find reference
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/reference in the literature to a similar investigation

of the possible relationship between hepatic impaiiment and
increased transamlnase activity following acute myocardial
infarction in human beings although Rudolph and his
assoclates reported that pathological study of the liver in
10 dogs, selected at random, in which acute myocardial
infarction had been induced, revealed no abnormalities.
Although centrilobular necrosis of the liver was not found
at autopsy in cases of acute myocardial infarction it has
been found that this condition may arise in rapid cardiac
arrhythmia or dissecting aneurysm and result in high

levels of serum transaminase activity. In these cases

of centrilobular necrosis of liver the enzyme i1s probably
derived from the liver as a result of liver cell damage.
Hepatic cell necrosis supervening in acute myocardial
infarction could conceivably result in high levels of serum
transaminase activity to which enzyme released from both
heart and liver contributed and this aspect of hepatic
function in acute myocardial infarction merits further
study.

The nature of the pathological examination, in this
study, did not permit investigation of a quantitative
relationship between peak levels of serum transaminase
activity and the amount of infarcted heart muscle, such as
has been described in experimental studies, and insufficient
data has been collected to permit even tentative concluslons |

\

to be drawn about the value of transaminase activity in the
prognosis of acute myocardial infarction. La Due and
Wrobiewski (1955) in their study of 50 patients with
unequivocal acute myocardial infarction were unable to find
any correlation between the height of serum transaminase
activity and the presence or absence of shock. Chinsky and
Sherry (1957) in a study of 222 acute myocardial infarctions
reported that their data was still insufficlent to correlate
serum transaminase sctivity with the size of myocardial
infarction or prognosis, but their results seemed to show

a relationship between the height of serum activity and
morbidity and mortality. 0f 214 patients who survived
the first day of their illness, 48 developed serum
trensaminase levels of more than 200 units/ml. Of these 48
patients, 25 died (52%) and 10 were in a state of severe
shock for protracted periods of time. 0f 166 patlents

in whom serum transaminase activity did not reach levels

of 200/units/ml., only 22 died (13%) and the incidence of
shoek was lower. Kattus and his assoclates (1957) reported
that their findings in fatal cases strongly suggested that
serum transaminase levels above 350 units/ml were an
indication of a grave prognosis and probably indicated
extensive myocardial infarction. They also observed that
very high levels of serum transamlnase activity above
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/above 1,000 units/ml. were associatéd wit h profound shock
but also that shock did not always produce extremely high
levels of activity. In my study of serum transaminase
activity and the degree of peripheral vascular failure, as
estimated by clinical criteria, following acute myocardial
infarction, the average maximum s erum transsminase activity
in attacks in which a moderate to extremely marked degree
of peripheral vaacular failure was present, was 231 units/ml.
while the average maximum serum transaminase activity in
those attacks in which periphersl vascular fallure was
absent or present only to a minimal degree wzs 95 units/ml.
Although these averages are based on a relatively small
number of assays, they provide evidence that suggests
statistical correlation of serum transaminase activity to
the degree of peripheral vascular failure in acute
myocardial Infarction. However, 1t has been pointed out that,
in individual cases, the level of serum transaminase .
activity cannot be accepted as evidence of the degree of
peripheral vascular failure since there is an overlap in
the ranges of serum transaminase actlivity found in the
various degrees of fallure,

Prodromal angina pectoris at rest has been shown to be
common in acute myocardial infarction and the differentiat-
ion of severe angina pectoris from acute myocardial infarct-
ion to depend upon examination of the electrocardiogram.

The electrocardiographlic dlagnosis may be difficult or
delayed especially in those cases in which the electro-
cardiogram shows changes indicative of a previous myocardial
infarction, of acute coronary insufficiency or of myocardial
ischaemia since, in these circumstances, the final electro=-
cardiographic diagnosis depends upon serial examination

of the electrocardiogram. Evidence has been obtained from
experimental work that acute myocardial ischaemia in dogs
does not result in increased serum transaminase activity
unless ischaemia of heart muscle has been so prolonged

that necrosis of this tissue has resulted. In view of these
observations, it was decided to investigate the effect of
acute myocardial ischaemia on the serum transaminase
activity in human subjJects. 25 attacks of angina pectorils
at rest occurring in 20 patients were studled. The severity
of symptoms, in each attack, had been of sufficlent degree
£o raise susplcion of the development of acute myocardial
infarction. In 22 out of these 25 attacks of angina
pectoris, there was no electrocardiographic evidence of fresh
myocardial infarction following the onset of the attack. In
the remaining 3 attacks, the dlagnosis of angina pectoris
without myocardial infarction was made on clinical grounds.
Serial serum transaminase assays were performed within 48
hours of the onset of symptoms in 24 out of the 25 attacks
and,in the remaining attack, gserial assasys were performed

24 - 48 hours and 48 - 72 hours after the onset.

High levels of serum /2




78.

/serum transaminase activity were not demonstrated in any
of these attacks of angina pectoris. Normal serum
transaminase activity was found in 22 out of 25 attacks of
angina pectoris even in the presence of electrocardiographic
abnormalities, diagnostic of previous myocardial infarction,
acute coronary insufficiency, myocardial ischaemia and of
left ventricular hypertrophy and strain. Borderline
levels of serum transaminase activity were demonstrated in
3 attacks of angina pectoris. 2 of these attacks had
been characterised by repeated and severe attacks of chest
pain and had occurred in patients whose electrocardiograms
showed changes indicative of previous myocardial infarction.
However, 1n the remaining attack, in which an increase of
serum transaminase activity to borderline levels was
detected, the attack had been of shorter duration than in
3 attacks iIn which normal activity had been found and was
accompanied by non-specific changes in the electrocardiogram
suggestive of myocardial fibrosis which suggests that the
increase in transaminase activity is unrelated both to the
- duration of symptoms and to particular electrocardiographic
patterns,. These findings confirm those found in :
experimental myocardial ischaemia. When serum
transaminase assszy is performed at the recommended times
the contrast between the high levels of serum transaminase
in attacks of acute myocardial infarction and the normal
or borderline levels of activity in attacks of acute
myocardial ischasmia without myocardial infarction is so
striking as to suggest that the test might be of help in
the differentiation of these conditions. In the attacks
of angina pectoris under consideration, the time of onset
of the attacks could be estimated with accuracy and there
was no evidence of complicating disease, known to be
assoclated with increased transaminase activity, except In
one attack in which a short paroxysm of auricular
fibrillation was observed. TUnder these circumstances, it
i1s pr esumed,on the basis of experimental work,that the
borderline increases of serum transaminase activity observed
are due to myocardial necrosis,.the"result of prolonged
myocardial ischaemia. The failure to confirm the presence
of such necrosis electrocardiographically may be due to the
presence of pre-existing patterns of myocardial infarction
or to the microscopic size of the arca of infarcted muscle.
These results and their interpretation have been confirmed
by seweral workers. For exzmple, Chinsky and sSherry
(1957) in a study of 109 cases of angina pectoris found
normel serum transaminase activity In 99 cases and
borderline activity in 10 cases. In no instance was a
high level observed. Nydick and his assoclates (1957)
in a study of 50 patients suffering from "clinical®
coronary insufficiency found normal levels of serum
transaminase activity in 34 patients and increased activity
in 16. All these patients had had constant praecordial
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/praecordial pain of at least 30 minutes! duration and
their electrocardiograms showed defini te T wave
abnormalities, but without evidence of fresh myocardial
infarction although, in some cases, there were changes

of previous myocardial infarction. These workers comment
that these patients frequently showed ST-T abnormalities

in the electrocardlogram which suggests that examples

of acute intramural myocardial infarction, as defined in
this investigation, may be included in their studies.

This may account for the much higher incidence of

increased serum transamlinase observed., Rafner gnd

Sacks (1957) found normal levels of serum transaminase
activity in 32 out of 33 patients who had suffered short
and typical bouts of angina pectoris and found high levels
of transaminase activity in the remaining case. They also
Investigated 47 patients whose anginal pain was severe and
prolonged but who had no clinical or electrocardiographic
stigmata of acute myocardial infarction and found normal
serum transaminase activity in 41 of these patients, the
remaining 6 showing high levels of activity. The presence
of normel serum transaminsse activity in a high percentage
of cases of angina pectoris has been reported by other
workers and they attribute, as I have done, borderline or
high levels of activity in this clinical setting to
myocardial necrosls following prolonged myocardlal
ischaemia e.g., La Due and Wroblewskl (19055); Losner et al,
(1957); Hoevenasars and Overholt,(1957) and Walters and
Littlejohn (1958). In the human subject proof of this
conception depends upon the demonstration at autopsy of the
abdence of acute myocardial infarction in those patients
suffering from angina pectoris, in whom normal scrum
transaminase activity was found and also upon obtaining
pathological confirmation of the presence of acute myocardial
necrosls in thes e cases of angina pectoris without clinical
or unequivocal electrocardiographic evidence of infarction
in which increased serum transaminase actlivity had been
demonstrated. Ideally, pathological proof should be

sought in cases of angina pectoris, dying of intercurrent
diseases, shortly after the attack of chest pain which was
followed by normal serum transaminase activity. Such an
opportunity did not arise in this study but 3 fatal attacks
of acute myocardial infarction which had been preceded by
attacks of angina pectoris associated with normal or
borderline levels of serum transaminase activity were
studied at post mortem. There was no evidence in these
cases of acute myocardial infarction, related in time to
the period during which normal or torderline serum
transaminase activity had been observed following angina
pectoris. It has already bcen noted that in the attack
of angina pectoris which was followed by an increase of
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/of serum transaminase activity, microscopic areas of
heart cell necrosis,related to the rise in transaminase
activity, may have escaped detection at autopsy. The
observations of Ostrow and his associates (1957) to which
I have already referred, are also relevant to this problem.
They performed autopsies on 5 patients in whom normal serum
transaminase activity had been demonstrated. 2 of these

5 patlents had been considered to have sustained an acute
myocardial infarction, the electrocardiogram, in each case,
showing serial T wave inversions, but no myocardial
infarction was demonstrated by gross and microscopic
examination of the myocardium. In the remeining 3 cases,
although electrocardiographic changes of "ST~T type" were
present, the 1llness was not considered to be due to acute
myocardial infarction and at autopsy no acute myocardial
infarctions were found. Therefore, although pathological
proof 1s lacking, there is pathological evidence, albeit
scanty, which suggests that high le vels of serum
transaminsse activity are not found following angina pectorls
without acute myocardial necrosis. In this regard, the
importance of accurately estimating the time of withdrawal
of serum samples for the assay 1s obvious.

The results of serum transaminase assay in cardio-
vascular conditions other than acute myocardial infarction
or angina pectoris at rest have alrezdy been presented
and will now be discussed.

In this study, normal serum transaminase activity was
demonstrated in cases of left ventricular and congestive
cardiac fallure due to ischaemic heart disease and in one
case the agbsence of acute myocardial infarction was
confirmed at autopsy. Similar findings have been reported
by La Due and Wroblewski (1955), Steinberg and Ostrow (1955)
and Kattus et al (1956). However, Chinsky and Sherry
(1957) in a study of 27 cases of acute pulmonary oedema in
which acute myocardial infarction was not the precipitating
cause, found normal levels of serum transaminase activity
in 19 cases and borderline levels in 7. L¥vermann and his
associates (1957b) studied 14 patients suffering from
moderate to severe congestive cardiac fallure and found
normal serum transaminase activity in 11 out of the 14 cases,
(78.6%), but in 2 of the 14 cases serum transaminase
activity was high and in the remaining case, borderline,
They suggested that sudden passlive congestion of a liver
already damaged by chronlc heart fallure may promote
further damage to the liver cells with conscquent rise in
serum transaminase activity. I have already suggested, from
my study of hepatic function 1n acute myocardial infarction,
such a possibility. on the other hand, Chinsky and
Sherry (1957) observed normal serum transaminase activity
in 26 cases of congestive cardiac failure. These
observations suggest that serum transaminase activity is not
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/not ordinarily significantly affected by left ventricular
or congestive cardiac fallure and that, if increased serum
transsminase activity is found in these conditions, the
dlagnosls of acute myocardial infarction in such
circumstances should depend upon the history and the
electrocardliograms.

Normal serum transaminase activity was found in 7 cases
of ischaemic heart disease, in 4 cases of essential
hypertension and in 4 cases of chronic cor pulmonale due
to chronic bronchitis and emphysema. Many workers have
confirmed these findings e.g., Denney et al (1956), and
Chinsky et al (1956). These observations suggest that
these conditions are unlikely to affect the diagnostic
- usefulness of the assay, unless complicated by other
lesions known to be associated with increased serum
transaminase activity.

In this study, normal serum transeminase activity was
demonstrated in 2 cases of acute rheumatic fever in the
first days of aspirin treatment of the disease. In 1955.,
Nydick and his associates,in a study of 64 patients with
acute rheumatic fever, found 26 patients with acute
rheumatic carditis, ZHlevated serum transamlinase activity
was found in 17 of these 26 patlents, Histological
examination of the heart was performed either at autopsy
or during the operation of mitral commissurotomy on 15
patients. 10 of these 15 patients had evidence of sgective
carditls and 5 of them had increased serum transaminase
activity. Hence, they found that in rheumatic carditis
50% - 65% of patients show elevated levels of serum
transaminase activity. However, Manso and his co-workers,
(1956), found that serum transaminase activity was increased
to abnormal levels in more than 50% of children, not
suffering from acute rheumatic fever, to whom aspirin or
sodium salicylate had been adminlstered. The mechanlsm
for this rise in transaminase activity is unknown but they
suggested the possibility of increased release of the enzyme
from the liver since Goodmen and Gilman (1955) had shown
that changes in hepatic function and morphology mey follow
aspirin administration. Whatever the explanation of these
observations they suggest that serum transaminase assay
cannot be relied upon to differentiate acute rheumatic fever,
salicylate toxic hepatitis and acute myocardial infarction.
Therefore, the test has no value as a means of assessing
the degree of myocarditis in acute rheumatic pericarditis.
The differentiation of acute rheumatic fever and acute
myocardial infarction is rarely difficult. In such
circumstances e.g., acute rheumatic pericarditis, the
demonstration of normal serum transamlnase actlvity,
provided serum samples had been wilthdrawn at the appropriate
times, would favour the diagnosls of acute rheumatism. It
is generally agreed that uncompllcated,inactive rheumatic
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/rheumatic heart disease is associated with normal serum
transaminase activity and this was confirmed in a study
of 5 such cases in the present series,

In cases of acute pericarditis, it may be difficult to
decide whether or not the lesion 1s due to acute myocardial
infarction. In this study, only one case of acute
pericarditis was observed. In this case, the inflammation
was due to uraemia and there was electrocardlographic
evidence of acute pericarditis and hyperkalaemis but normal
serum transamlnase activity was found. Nydick and his
assoclates (1957) demonstrated normal serum transaminase
activity in 9 out of 11 cases of acute pericarditis.

The group in which normal serum transaminase activity was

- found included 3 cases of idiopathic benign pericarditis,

3 cases of uraemia, one case of Hodgkin's Disease and one
case of disseminated lupus erythematosus. In 2 cases
intermittent elevations of serum transaminase activity were
found and, in these cases, pericaerditis was due to
infective mononucleosis and leukaemia respectively.

Several workers have reported normal serum transamlnase
activity in acute pericarditis. For example, Chinsky and
Sherry (1957) reported normal serum transaminase activity
in 5 cases of benign idiopathic pericarditis and Biorck and
Hanson (1957) made similar observations on a single case

of this condition. Evidence has been derived from s study
of experimental pericarditis in dogs that normal serum
transaminase activity 1s present unless damage to sub-
epicardial heart muscle is found. These findings suggest
that serum transaminsse assay, as 1n acute rheumatic fever,
might be a valuable ancillary diagnostic tool in
differentiating acute pericarditis, due to acute myocardial
infarction, from other forms of acute pericarditis. The
demonstration of normal serum transaminase activity would
favour the diagnosis of acute pericarditis without acute
myocardial infarction provided the assay had been performed
at the recommended times ‘

In this study, 2 cases of acute myocardial
infarction presented with signs and symptoms of a cerebro-
vascular accident and in one of these cases, the cerebro-
vascular le sion was the only symptom of acute myocardial
infarction. The simultaneous occurrence of a cerebro-

vascular lesion and acute myocardial infarction has previously

been reported by Bean and Read (1942) and by Bean and his
associates (1949). They believed that cerebral involvement
in such cases was secondary to the hypotension assoclated
with acute myocardial infarction and observed that
thrombosis of vessels was seldom found. It was thought
that the neurological signs resulted from reduced
circulation through cerebral vessels which were already
rigid and narrowed from atherosclerosis. However, Paton

|
1
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/Paton (1957) found cerebral haemorrhages or major

cerebral thromboses in all cases observed by him, in which
a cerebrovascular accident and acute myocardial infarction
had occurred simultaneously. Both of the patients
observed by me had severe residual paralysis of limbs,
suggesting that a major cerebral thrombosis had occurred

in each case, Normal serum transeminase activity was
found in 4 cases of cerebral infarction not asséciasted with
acute myocardial infarction. In 2 cases cerebral
infarction was due to cerebral embolism. In one of these
cases, the dilagnosls was confirmed at autopsy and the
absence of acute myocardial infarction was demonstrated. In
2 cases the diagnosis of cerebral thrombosis was made on

. elinical grounds. Similar findings were reported Dby
Green and his associates (1957) who observed normal serum
transaminase activity in 11 patients suffering from
cerebral infarction. It has already been shown that
experimentally produced cerebral infarctions in dogs may
result in increased serum transaminase activity. It is

not surprising, therefore, to find that other workers

heve reported increased serum transaminase activity
followlng cerebral infarction. For example, Flelsher and
his colleagues (1957) showed that high levels of serum
transaminase activity followed 8 out of 21 cases of
cerebral infarction. Liebermann and his associates (1957b)
observed high levels of serum transaminase activity in 12
out of 21 patients suffering from cerebral infarction. In
3 of these 12 patients, acute myocardial infarction was also
present. In the 9 patients in whom there was no evidence
of acute myocardial infarction, the time/ transaminase
curve obtalned following the cerebrovascular accident
resembled the curve obtained in acute myocardial infarction,
although the upslope was more gradual and the attainment

of maximum serum transaminase activity was delayed for

48 - 72 hours following the onset of i1llness. They
observed also that, while the levels of serum transaminase
activity reached following cerebral infarctlion were, in
general, not so high as those reached following acute
myocardial infarction, the levels of activity overlapped.
Myerson and his associates (1957) have also reported slight
to moderate increases in serum transamingse activity in

11 out of 21 cases of cerebral infarction. These
observations suggest that serum transaminase assay 1s of
little value in the diagnosis of acute myocardial
infarction when cerebral infarction co=-exists.

_ The differential diagnosis between acute myocardial
infarction and acute pulmonary infarction may be very
difficult. (Hamman 1934). The electrocardlographic
pattern of acute cor pulmonale which was originally
described by McGinn and White in 1935 is found in only a
few patients. (Sokolow et al, 1940). In view of these
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/these difficulties serum transaminase assays were
performed in 6 cases of acute pulmonary infarction since,
if this condition were shown to be associated with normal
serum transaminase activity, then the test might be of
great value in the differentiation of acute pulmonary
inferction from acute myocardial infarction which has
been shown to be associated with high levels of serum
transaminase activity. In & of the 6 cases of pulmonary
infarction, infarction followed pulmonary embolism. In
the remaining case, acute pulmonary infarction was due to
local pulmonary vegsel thrombosis. In 2 of these 5 cases
of acute pulmonary embolism and infarction normal serum
transaminase activity was found following the onset of the
1llness. In one of these cases, the electrocardiogram

. showed the changes of acute coronary insufficiency and
auricular fibrillation but the ventricular rate was slow,
approximately 90/min. In 2 of the 5 cases of pulmonary
embolism serum transaminase activity reached borderline
levels following the onset of the illness and in both
cases there was electrocardiographic evidence of rapld
auricular fibrillation with a ventricular rate of 170~
180/min. In one of these cases, the diagnosis of acute
pulmonary embolism and infarction was confirmed at
autopsy and the absence of acute myocardial infarction
demonstrated. In the remaining case of acute pulmonary
embolism with infarction high levels of serum transaminase
activity were demonstrated 5 days after the onset of
symptoms. In this case, there was no electrocardiographic
evidence of acute myocardlal infarction or arrhythmia and
the reason for the delay before the rise in serum
transaminase activity is unknown. In the single case

in which acute pulmonary infarction was due to local
pulmonary vessel thrombosis high levels of transaminase
activity were demonstrated. Although the electrocardio-
grams, in this case, showed the patterns of increasing
acute coronary insufficiency, no evidence of acute
myocardial necrosis was found on gross or microscopic
examination of the heart at autopsy. Acute pulmonary
infarction occurring in relation to an alveolar cell
carcinoma of lung was found at autopsy together with left
ventricular and congestive cardiac fallure. In the
absence of microscopic evidence of centrilobular necrosis
of liver, the rise in serum transaminase activity was
agcribed to release of enzyme from the acute pulmonary
lesion although it may have been due to left ventricular
or congestige cardiac failure, or to a' microscopic area of
acute myocardial necrosis which had escaped detectlon .
It has been shown that rapld auricular fibrillation with
ventricular rates above 160/minute can be associated with
high levels of serum transaminase activity in cases in
which there was no evidence of acute pulmonary infarction.
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Therefore, in the 2 cases of acute pulmonary embollsm

and infarctlion showlng borderline levels of serum
transaminase activity this increase could not be

attributed to acute pulmonary infarction with certainty.

O0f the 4 cases 1in which rapid cardiac arrhythmias was
absent, 2 cases showed normel and 2 showed high levels

of serum transaminase activity. Chinsky and Sherry (1957)
observed 6 cases of acute pulmonary infarction. In 5 of
them they demonstrated normal levels of serum transaminase
activity but,in the remaining case, high levels of serum
transaminase activity were detected before the patient
succumbed to a massive pulmonary infarction. Gold stein

. and his associates (1956) reported that normal serum
transaminase activity was found in 21 out of 26 cases of
acute pulmonery infarction. In one of the 5 cases showing
high levels of serum transaminase activity, Jaundice was
present from multiple pulmonary emboli and the rise in
transaminase activity,which did not occur until the third
day after the onset of illness,was ascribed to liver damage
rather than directly to the pulmonary infarction. In the
other 4 cases, in which high levels of serum transaminase
gctivity were detected, lesions other than acute

pulmonary infarction were present which could have accounted
for the rise in transaminase activity viz., liver necrosis,
portal cirrhosis, extensive third-degree burns and
fractured femur with tissue injury. The series of

Denney et al (1956)of 4 patients with acute pulmonary
infarction included 2 patients with normal serum
transaminasé activity values and 2 with high values.

Ostrow and his colleagues (1956) in a study of 15 cases

of acute pulmonary embolism with infarction demonstrated
normal serum transaminase activity in 8 cases. In 7 out
of these 15 cases, serum transaminase activity was
increased but the levels did not rise above 85 units/ml.
They observed that the rise of serum transaminase actlvity
did not occur, in most cases, until the fourth or sixth day
after the onset of symptoms, unlike the sharp early rise
in activity demonstrated followlng acute myocardial
infarction,and also that the increase 1ln transaminase
activity often just preceded or accompanied jaundice,
following pulmonary infarction. They attributed the rise
in serum transaminase activity following acute pulmonary
infarction to pulmonary necrosis, haemolytic reaction,
hepatic dysfunction or a comblnation of these. Nydick
and his associates demonstrated normal serum transaminase
activity in 6 out of 7 cases of acute pulmonary infarction.
In one of the 7 cases, serum transaminase activity reached
a peak level of 50 units/ml.

These observations suggest that high levels of
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/of serum transaminase activity may follow acute

pulmonary infarction and that in some cases the rise in
activity may be delayed compared with the rapid rise

to high levels following acute myocardial infarction.

They also suggest that there are many possible sources of
the rise in serum transaminase activity following acute
pulmonary infarction. The rise in activity may be due
to release of the enzyme from necrotic lung tissue as
suggested by the post mortem findings in one of my cases,
or due to conditions which may precede, accompany or
follow acute pulmonary infarction and which themselves

may caus€ high levels of serum transamlnase activity e.g.,
traumatic lesions, rapid auricular fibrillation and
hepatic dysfunction secondary to pulmonary infarction.
Seligson and his colleagues (1957) also suggest that the
rise in serum transaminsse activity following some cases
of acute pulmonary infarction may be dus to subendocardial
necrosis of the myocardlum, secondary to prolonged shock.
Although such a sequence of events was not found in this
smell series, the presence of the electrocardiographic
patterns of acute coronary insufficiency in 2 of my cases
indicates that this suggestion merits further study.
However, the frequent demonstration of normal serum
transaminase activity following acute pulmonary infarction
suggests that, in differentiating between acute myocardial
and acute pulmonary infarction, the detection of normal
serum transaminase activity 6 - 24 and 24 - 48 hours after
the onset of symptoms is evidence in favour of the diagnosis
of acute pulmonary infarction.

In a study of 6 patients suffering from thrombo-
embolic conditions other than acute pulmonary infarction,
normal serum transaminase was found in 4 patients, border-
line levels of serum trensaminase activity in one and high
levels in one. In no instance, was there any clinical
or electrocardliographic evidence of acute myocardial
infarction. Phlebothrombosis of the deep veins of the laver
limbs was associated with normal serum transaminase activity
in 2 cases. In one case, embolism of the renal artery with
infaretion of the kidney was assoclated with normal serum
transaminase activity and, in another case, gangrene of
the foot, due to arterial thrombosis, was associated with
normsl activity. Borderline levels of serum transamlnase
activity were observed in one case, 7 days after the onset
of saddle embolism of the aorta. In this case, there was
no evidence, at autopsy, of acute myocardial infarction.
The increase in serum transamlinase activity observed was
‘ascribed to release of the enzyme from necrotic skeletal
muscle and other tissues., High levels of serum
transsminase activity were found in one case of mitral
stenosis in which multiple emboll of systemic arteries had
occurred.



87.

/occurred, In this case, there was no evidence of
myocardial infarction on post mortem examination and the
high levels of serum transaminase activity were ascribed
to release of enzyme from the tissues damaged by the
arterial emboli. In both cases in which increased serum
transaminase activity was found, auricular fibrillation
was present but the ventricular rate was relatively slow
in each case and, therefore, the arrhythmis was unlikely
to have resulted in the increased serum transaminase
activity observed., Other workers have reported high
levels of serum transaminase activity following thrombo-
embolic lesions, For example, Chinsky and his colleagues,
(1956) observed high levels of serum transaminase activity
in a case of gangrene of the foot, and Merrill and his
assoclates (1956) reported high levels of activity in a
simllar case. Kattus and his co-workers (1956) in a
study of 2 cases of subclavian artery thrombosis found
normal’ levels of serum transaminase activity in one
patient and borderline levels of activity in the other.
Evidence, obtained from animal experiments, suggests that
arterial occlusion results in high levels of serum
transaminase activity. These observations suggest that
in the human subject increased transaminase actlvity may
occaslonally result from asrterial occlusion and,therefore,
that the presence of such lesions may detract from the
usefulness of the assay In the diagnosis of acute
myocardial infarction.

"It may be very difficult to differentiate between
acute myocardial infarction and dissecting aneurysm of the
aorta. Serial serum transaminase assays were performed in
2 cases of dissecting aneurysm of the aorta and 1n each
case high levels of serum transeminase activity were
demonstrated. In each of these cases, the diagnosls was
confirmed at autopsy. There was no evidence at autopsy,
in elther case, that acute myocardlal necrosis was
responsible for the high levels of transamlinase activity
found. In one case, histological examination revealed
the presence of marked centrilobular necrosls of the liver
and,since hepato-cellular damage 1s known to result in
high levels of serum transaminase activity ( Molander et
al,1955) the high levels of serum transaminase activity
observed were probably due to the release of the enzyme
from necrotic hepatic tissue. It 1s regretted that,
through an oversight, microscopic examlnation of the liver
was not performed in the other case, but it seems probable
that, in this case too, liver damage resulted in elevated
serum transaminase activity. Other workers have reported
single cases of dissecting aneurysm of the aorta in which
normel serum transaminase was observed e.g., Hoevenaars
and Overholt (1957) and Seligson et al (1957). These
observations indicate that high levels of serum transaminase
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/trensaminase activity may occur in acute dissecting
aneurysm of the aorta and suggest that centrilobular
necrosis of the liver may be the source of elevated serum
transaminase activity in this condition. It is suggested
that in the differentiation of acute myocardial infarction
and dissecting aneurysm of the aorta, the demonstration

of normal serum transamlnase activity is in favour of the
diagnosis of dissecting aneurysm of the aorta, if the
assay 1s performed at the proper time.

It has been shown that supraventricular tachycardia
and auricular fibrillation not uncommonly develop during
the course of acute myocardial infarction and, therefore,
serum transeminase assays were performed in 10 cases of
auricular fibrillation in which there was no evidence of
acute myocardial infarction. In 5 out of these 10
attacks normal transaminase activity was demonstrated and
in these attacks the ventricular rate was relatively slow,
approximately 80 - 100/min. In 3 out of these 10
attacks, serum transaminase activity rose to borderline
levels,but this increased activity could not be
confidently attributed to the cardiac arrhythmia because
of the presence of other lesions known to be associated
with increased serum transaminase activity viz., acute
pulmonary infarction in one case, and systemlic arterial
embolism in 2 cases. In the 2 cases in which auricular
fibrillation and systemie arterial embollism co-existed
the ventricular rate was relatively slow, approximately
100/min, Since slow rates of auricular fibrillation
have been shown to be compatible with normal serum
transaminase activity, it was thought that the increased
levels of serum transaminase activity observed in these 2
cases were probably due to release of the enzyme from
tissues damaged by the arterial emboll. In the remaining
case, acute pulmonary infarction was present at the time
when very rapid auricular fibrillation (ventricular rate
170-180/min) was observed. Since high levels of serum
transaminase activity have been demonstrated in both of
these conditions, either lesion may have resulted in the
increased levels of serum transaminase actlvity found.
High levels of serum transaminase activity were found in 2
out of the 10 cases of auricular fibrillation and in one
of these 2 cases the highest levels of serum transamlnacse
activity demonstrated in this series were found. In both
of these cases the arrhythmia was very rapid, the
ventricular rate being over 160/min., and frank congestive
cardlac failure was present, No other cardiovascular
lesions, known to be assoclated with Increased serum
transaminase activity were found in either case., In both
cases, serial examination of liver function revealed high
levels of serum bilirubin, suggestive of liver dysfunction.
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/dysfunction. Centrilobular necrosis of the liver was
found at autopsy in one case and the gbsence of other
lesions known to result in increased serum transaminase
activity was confirmed. Although there was no close
correlation between the degree of liver dysfunction, as
revealed by the tests employed, and the level of serum
transaminase activity demonstrated, these observations
suggest that,in cases of auricular fibrillation in which
the ventricular rate is above 160/min., centrilobular
necrosis of liver may supervene with the release of the
enzyme into the serum and.the development of high levels of
serum transaminase activity, since it 1s well established
that hepato-cellular demage may result in very high levels
of serum transaminase activity. Chinsky and Sherry (1957)
observed 22 cases with Various cardiac arrhythmias. Their
group included 7 cases of paroxysmal supraventricular
tachycardia, 4 cases of auricular fibrillation, 3 cases of
auricular flutter, 2 cases of ventricular tachycardla, one
case of nodal tachycardia and one case of Wolff-Parkinson-
White syndrome. In 9 out of these 22 cases, high levels
of serum transaminase activity were detected and,in these
cases, the ventricular rate was usually above 180/minute.
In one of the 9 cases, marked centrilobular necrosis was
found at autopsy and there was no evidence of myocardial
necrosis. They also reported another case, which had

been observed at another institution, in which rapid
arvhythmia had been associated with high levels of serum
transaminase activity and in which extensive centrilobular
liver cell necrosis had been found at autopsy. These
observations suggest that high levels of serum transaminase
activity may be observed in assoclation with very rapld
arrhythmias of any type. The number of cases studied is
small and the mechanism of the rise in serum transaminase
activity is uncertain. Chinsky and Sherry (1957) suggested
that centrilobular liver cell necrosis secondary to the
diminished cardiac output of very rapld cardiac arrhythmia
was the cause of increased serum transaminase activity in
these cases and my findings lend support to this conception.
Therefore, it is suggested that the serum transaminase
assay should be regarded as unreliable in the diagnosis of
acute myocardial infarction when rapid arrhythmla 1s present,
especially when the ventricular rate is 160/minute or more.
In dif ferentlating between acute myocardial infarction and
angina pectoris, in the presence of arrhythmla, it is
suggested that the demonstration of normal serum
transaminase activity is evidence 1n favour of the dlagnosis
of angina pectoris. It should be noted that these

sug gestions are at variance with those of Krause and his
colleagues (1957) who considered that the demonstration of
elevated serum transaminase activity might confirm the
diagnosis of acute myocardial infarction 1n the presence of
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/of cardiac arrhythmia. Hvidence has also been
presented that high levels of serum transaminase activity
due to rapid auricular fibrillation may persis t for
longer periods than those due to acute myocardial
infarction but this difference in time/trensaminase
curves has no practical value.

The result s of serum transaminase assay in diseases
outwith the cardiovascular system have already been
presented and will now be discussed.

It has been shown that evidence of peptic ulceration
is not uncommonly found in patients suffering from scute
myocardial infarction. The demonstration of normal serum
transaminase activity in one case of severe duodenal ulcer
dyspepsia in which acute myocardial infarction was suspected
and in 5 cases of perforated peptic ulcer, suggests that
the assay might be valuable in differentiating between
acute myocardial infarction and peptic ulceration in that
the demonstration of normal serum transaminase activity at
the proper times following the onset of paln would lend
support to the diagnosis of peptic ulceration as there 1is
general agreement that peptic ulceration 1s assoclated
“with normal serum transaminase asctivity e.g., Pryse-Davies
and Wilkinson, 1958, It is also suggested, however, that
as serum transaminase activity may not rise to high levels
until 6 hours have elapsed following acute myocardial
infarction, the sssay will prove of little practical value
in the differentiation of perforated peptic ulcer from
acute myocardial infarction, since the perforated viscus
should be repaired surgically as soon as possible and
certainly within 8 hours of its onset. Under these
circumstances, the dlagnosis should obviously depend upon
the history and the clinical and electrocardiographic
findings, rather than on the results of transaminase assay.

.

Gastro-oesophageal paln may resemble cardiac pailn,
(Evens, 1952). Whéther reflexes from the slimentary tract
affect the coronary circulation is uncertain since the
exact action of the vagus and the sympathetic nerves on
the heart in the intact animal is obscure.(Gregg,1950).
Baylis and his associates (1955) have studied the-
oesophagus as a source of pain resembling angina pectoris,
by distending a rubber bag in the lower oesophagus in 8
" healthy people,and 3 patients with coronary artery disease.
Distension of the bag was accompanied by pain which was
similar in the healthy subjects and in the patients, who
. found that it differed from their angina pectoris but

were unable clearly to define the difference. The se
workers found that such oesophageal distension did not
produce electrocardiographic thanges’which could be confused
with those of myocardial ischaemia and they concluded, like
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/like Evans (1952), that the electrocardiogram was the

most reliable method of distinguishing cardiac from
oesophagesal pain. It 1s obvious, however, if the
electrocardiogram already shows the changes of a previous
myocardial infarction, the differentiation between the pain
of acute myocardial infarction and the pain of oesophageal
origin may be very difficult. This diagnostic dilfficulty
was encountered in a case in the present series in which
there was electrocardiographic evidence of a previous
myocardlial infarction and in which severe attacks of angina
pectoris, suggestive of acute myocardial infarction, were
induced by changes in the size and position of a large
hiatus hernia, It was uncertaln whether these attacks of
anginal pain and their accompanying electrocardiographic
changes of myocardial ischaemia were due to alteration in
the position of the heart caused by changes in the hiatus
hernia, or to reflex effects of these changes upon the
coronary circulation. In this case and in andther,in which
there was no suspicion of acute myocardial infarction,
normal serum transaminase actlivity was demonstrated.
Several workers have reported normal serum transaminase
activity in hiatus hernia e.g., Chinsky and Sherry (1957);
Sawyer and his colleagues (1958). These observations
suggest that serum transaminase assay may be of value 1n
differentiating between acute myocardial infarction and
higtus hernia since the demonstration of normal levels of
serum transaminase activity at the proper times following
the onset of symptoms would lend support to the latter
diagnosis. They also suggest that the assay 1s of no
value in differentiating between the paln of angina pectoris,
unaccompanied by infarction and oesophageal pain.

Normal serum transaminase activity was demonstrated
in 2 cases of steatorrhoea and this findlng has been
confirmed by Pryse-Davies and Wilkinson (1958),who examined
5 cases of this diesease. These workers also observed normal
serum transaminase activity in gastro-intestinal diseases
provided there was no evidence of hepatic involvement e.g.,
argentaffinoma, gastric, rectal and colonic carcinoma
.and regional ileitis. Therefore, it is suggested that the
presence of steatorrhoea will not affect the usefulness
of serum transaminase assay In the diagnosis of acutse
myocardial infarction.

Acute bronchopneumonia, when accompanied by profound
shock, may be mlstaken for acute myocardlial infarction,
(Paton, 1957). Normal serum transaminase activity was
found in 2 cases of bronchopneumonia and in one case of
diaphragmatic pleurisy, ln which acute myocardial inferction
was suspected. These findings are in agreement with those
of other workers e.g., Chinsky and Sherry (1956) although
Biorck and Hanson (1956) expressed doubt as to whether
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/whéther severe infection of the resplratory tract might
result in high levels of serum transaminase activity when
associated with circula tory distress and suggested that
such increased transaminase might occur primarily or be
secondary to liver damage. These results suggest that,
in the differentiation of acute myocardial infarction and
acute pneumonia, the demonstration of normael serum
transaminase activity, if the assay is performed at the
propéer times, is in favour of the latter diagnosis.

Normal serum transaminase activity was demonstrated
in 2 cases of pulmonary tuberculosis. Of 2 cases of
neoplasm of the lung, normal serum transaminase activity
was found In one case and, in the other, high levels of
activity were found in association with acute pulmonary
infarction. There is general agresment that pulmonary
tuberculosis 1s associated with normal serum transaminsse
activity, which suggests that the presence of this disease
is unlikely to interfere with the rise of transaminase
assay in the diagnosis of acute myocardial infarction.
‘The differentiation between neoplasm of the lung and acute
myocardial infarction 1s rarely difficult. The
demonstration of high levels of serum transaminase
activity In neoplasm of lung either due to acute
pulmonary infarction, as In this investigation, or to
metastatic spread of the tumour to the liver (Wroblewski
and La Due, 1955D) suggests that, when acute myocardial
infarction 1s suspected in a patient suffering from
neoplasm of lung, normal results of serum transamlnase
assay,1lf performed at the proper times, would be evidence
against the diasgnosis of acute myocavwdial infarction.

At least 50% of all diabetics die as a result of
cardiovascular complicatlions and the relative incidence
of this cause of death is increasing as other fatal
complications of disbetes mellitus are eliminated. In
diabetes mellitus, the most common fatal cardiovascular
lesion 1s coronary occlusion (White, 1951). The
combination of diabetes mellitus and acute myocardial
infsrction was observed in one case in this series. Normsl
serum transaminase activity was demonstrated in 2 cases of
diabetes mellitus in this study, and there is general
agreement that diabetes mellitus 1s assocliated with normal
serum transaminase activity e.g., Gutteridge and McKean,
(1958). . These findings suggest that transaminase assay
is reliable in the diagnosis of acute myocardlal
infarction when diabetes mellitus is present. Normal serum
transaminase activity was also found in 2 cases of
thyrotoxicosis., In one of these cases, auricular
fibrillation of slow ventricular rate was present. Several
workers have reported similar findings e.g., Gutteridge and
McKean (1958), which suggests that the presence of
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/of thyrotoxicosis is unlikely to interfere with the
usefulness of serum transaminase assay in the diagnosis
of acute myocardial infarction unless thyrotoxicosis is
complicated by rapid arrhythmia, which is known to
result in high levels of serum transaminase activity.
Normal serum transaminase activity has been repeatedly
observed by other workers in myxoedema, hypoparathyroidism,
hyperparathyrolidism and Simmond's Disease, €.g.,
Gutteridge and McKean, (1958). There 1s general
agreement that endocrine diseases are associated with
normal serum transaminase activity.

The incidental association of gallstones and coronary
atherosclerosis of high degree and the occasional confusion
in diagnosis between these conditions (White, 1951) led me
to examine the effect of cholellthiasis on serum
transaminase gactivity. Normal serum transaminase
activity was found in a case of gallstones, complicated by
acute cholecystitis in which there was no evidence of
obstructive jaundice. Borderline levels of serum
transaminase activity were detected in another case in which
gallstones were associated with obstruction of the biliary
tract and chronic cholecystitis. Gallstones were also
demonstrated at laparotomy in 3 cases of acute pancreatitis
and were associated with high levels of serum transaminase
activity in one of these cases. Therefore, in this small
series, 2 out of 5 cases in which gallstones were present
showed increaaed serum transaminase activity and in both
of these cases there was evidence of liver dysfunction.
Other workers have studied serum transaminase activity in
gallbladder disease. For example, Ostrow and hils
assoclates (1956) observed high levels of serum
transaminase activity in one case of acute cholecystitis
with gallstones, in which there was no evidence of hepato-
cellular involvement. They found normal sérum transaminase
activity in another 7 cases of acute cholecystitis, the
majority of which also had cholelithlasils. Chinsky and
Sherry (1956) studied 7 cases of acute cholecystitis and
demonstrated normal serum transaminase asctivity in 6 cases.
In the 7th.case, which had presented with right upper
quadrant abdominal and substernal pain, high levels o
‘serum transaminase activity were found. There was no
electrocardiographic evidence of acute myocardial infarction,
- but the gallbladder, which showed no function on
radiological examination, contained gallstones. Ratner
and Sacks (1957) reported elevated transaminase activity in
a case of acute cholecystitis associated with Jaundice.
These observations suggest that high levels of serum
transaminase activity may occasionally be found in
cholelithiasis which 1s not unexpected since it has been
shown that obstructive jaundice may be associated with
increased serum transaminase activity.  However, they also



94,

/also suggest that, in differentiating between acute
myocardial infarction and gallstones, the demonstration
of normal serum transaminase activity at the proper times
following the onset of symptoms is evidence in favour of
the diagnosis of gallstones.

: The clinical picture of acute pancreatitis may be
very similar to that of acute myocardial infarction and the
electrocardiographic changes of acute coronary insufficiency
may develop during acute pancreztitis. Under such
conditions, the differentiation of these diseases may be
difficult and usually depends upon the results of serum
amylase determinations and serial examination of the
eleetrocardiogran, It was decided to investigate the
effect of serum transaminase activity in acute pancreatitis
since, 1f normal levels of activity were consistently found
in acute pancreatitis, serum transaminase assay would be
of value in differentiating thls disease from acute
myocardial infarction, which has been shown to be
assoclated with high levels of serum transaminase activity.
3 cases of acute pancreatitis were studied. Normal levels
of serum transaminase activlity were found in 2 cases of
acute interstitial pancreatitis and high levels of serum
trensaminase activity in one case of acute haemorrhaglc
pancreatitis. In each of these cases, the diagnosis of
acute pancreatitis was confirmed by examination of the
pancreas at operation. In one of the cases in which
normal serum transaminase activity was found, performance
of the assay may have been unduly deleyed but, in the
other case, showing normal levels, the assay had been
performed at the proper time. In the case of acute
haemorrhagic pancreatitis in which high levels of serum
transaminase activity were found, the electrocardiographic
changes of acute coronary insufficiency were present for
15 hours and serial examinstion of liver function revealed
abnormalities suggestive of liver dysfunction. The cause
~ of the rise in serum transaminase &ctivity 1n this case

remains uncertain, The rise in activity may have been
due to necrosis of pancreatic tissue with release of the
enzyme into the blood stream but two other possible
explanations of the rise must be considered. First, the
electrocardiographic studies in thlis case were lncomplete
and the possibility of acute subendocardial myocardial
infarction with release of the enzyme from this tissue
was nhotiexeluded. Secondly, high serum transaminase
levels may have been the result of release of the enzyme
from areass of hepatic damage since there was evidence of
liver dysfunction. Other workers have reported similar
results of serum transaminase assay in acute pancreatitis.

For example, Chinsky and Sherry (1957) studied 26 cases of



96,

/of acute pancreatitis. The diagnosis of acute
haemorrhagic pancreatitis was made in only one case and

this diagnosis was confirmed at autopsy. The remaining

25 cases were considered to be suffering from acute
interstitial pancreatitis. High levels of serum
transaminase activity were demonstrated in 17 of these

26 patients. They observed high levels of serum
transaminase activity in almost all jaundiced cases while
the majority of cases in which jaundice was absent had
normal levels of serum transaminase activity. In the

case of acute haemorrhagic pancresatitis, they observed
borderline levels of serum transaminase activity. They
found no correlation between the level of serum dlastase
and-serum transaminase activity and suggested that the rise
of serum transaminase activity in patients with acute
pancreatitis may not be due to pancreatic necrosls alone,
but that bilisry or hepatic factors may also be involved.
Denney and his associates (1956) studied 10 cases of acute
pancreatitlis and found increased serum transaminase

activity in 5 cases. These observations suggest that,in

the differential diagnosis of acute pancres titls and

acute myocardial infarction, electrocardiographic
examination and serum amylase estimations are of primary
importance, although normal results of serum transaminase
assay, if performed at the proper time, would lend support
to the diagnosis of acute pancreatitis. Evidence

derived from experimental work on animals has been presented
~which suggests that hepato-cellular necrosis and obstruction
of the biliary tract may result in high levels of serum
transaminase activity. Since there is rarely confusion

in diagnosis between acute myocardial infarction and disease
of the liver, an exhaustive study of serum transaminase :
activity in liver disease was not attempted. A few cases
of liver disease of varying aestiology were investigated to
confirm that increased serum transaminase activity may
result from such lesions. In 3 out of 4 cases of
obstructive jaundice, due to neoplasm affecting either the
liver or the biliary passages, normal serum transaminase
~activity was demonstrated. In one of these 4 cases,

high levels of serum transaminase activity were demonstrated.
In 4 cases of jaundice due to cirrhosis of the liver, high
levels of serum transaminase activity were found in 2 cases,
‘borderline levels in one case and normal levels in one case.
In one case of jaundice due to haemolytic anaemia, normal
serum transaminase activity was found, although 1t should

be noted that other workers have rcported high levels of
activity in this condition e.g., Ratner and Sacks (1957).
These findings suggest that,in the presence of hepatogenous,
haemolytic or obstructive jaundice, serum transaminase assay
i1s unreliable in the detection of acute myocardial infarction,
although they also suggest that the demonstration of normal
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/normel serum transaminase activity if the assay is
performed at the proper times i1s evidence against the
diagnosis of acute myocardial infarction. In 1954,
VWiroblewskl and L& Due observed very high levels of serum
transaminase activity in patients suffering from toxic
jaundice due to carbon tetrachloride poisoning and from
acute infective hepatitis. They also observed increased
serum transaminase activity in cases of neoplastic invasion
of the liver, cholangitis and cirrhosis of the liver. These
observations suggested that serum transaminase assay might
be of value as a test of liver function and several workers
have studied the effect of liver diseases on serum
transaminase activity. In 1956., Wroblewskl and La Due

. and Wroblewski and hils colleagues observed very high peak
levels of serum transaminase activity, (400 - 2,500 units/ml)
in 40 cases of infective hepatitis and 12 cases of
homologous serum jaundice whereas much lower peak levels of
activity were found 1n cases of jaundice due to extra-
hepatic obstruction. They reported that, in infective
hepatitis, relapses of the disease weres accompanied by
secondary rises in serum transaminase activity. They suggested
that the assay permitted the early detection of infective
hepatitis in the asymptomatic and/or prodromal phase in
people who had been exposed to this infection,since they had
observed increased serum transaminase activity (40- 100 units)
in 9 out of 151 individuals who had been exposed to the
infection and, in these cases, this rise in serum
transaminase activity was the only indication of abnormal
liver function. In 4 out of these 151 patients, serum
transaminase values ranged from 100-350 units, and the
conventional liver function showed increased thymol
turbidity. Three out of the 151 patients developed
infective hepatitis and serum transaminase values ranging
from 390-1,800 units/ml. They suggested that serum
transaminase assay, 1f performed on all contacts during

an epidemic of infective hepatitis, would permit
differentiation between those individuals who may develop
non-icteric, sub-icteric or icteric infective hepatitis

from those who are to remain well. They also observed
high and fluctuating levels of serum transaminase activity
in 20 out of 28 cases of multilobular ecirrhosis of the liver
and these rises in activity were related to the activity of
the dilsease. Normal serum transaminase activity was
demonstrated in the remaining 8 cases of hepatic cirrhosis.
They reported increased serum transaminase activity (range,
45-250 units) in 75 ouf of 100 cases of primary hepatoms or
metastatic tumour of the liver and suggested that serum
transaminase assay might be a relatively sensitive 1ndex

of spread of tumour to the liver, except in liver involvement
due to lymphoma or leukaemia in which serum transaminase
activity is usually found to be within the normal range.
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/range. Normal serum transaminase activity was
demonstrated in one case of lymphadenoma,with liver
involvement, in this study. They also observed high
levels of serum transaminase activity in 6 cases of
infectious mononucleosis, complicated by liver involvement,
end normal levels of activity in 10 uncomplicated cases
of this disease. They suggested that serum transaminase
assay might prove valuable in anticipating toxlc
hepatitis iIn patients who received potentially hepato-
toxle drugs since they demonstrated that increased serum
transaminase activity precedes the development of jaundice
resulting firom chlorpromazine. They observed that the
results of serum transaminase assay did not necessarily
correlate with other tests of liver function. These findings
?ave ?een confirmed by other workers e.g., Molander et 'al,
1957).7 .

The place of serum transaminase assay In the diagnosils
of diseases of the liver and biliary tract has not been
finally evaluated but, in recent studies, an attempt has
been made to assess the value of the test in the
differential diagnosis of various diseases of the liver and
biliary tracts. Madsen and his assoclates (1958) found
good correlation between the héight of the serum
transaminase levels and the severity of parenchymal disease
of the liver, as judged clinically. They found that
repeated assays were a valuable aid in the differential
diagnosis between parenchymal and obstructive jaundice and
suggested that, in the presence of severe jaundice, serum
transaminase levels of over 600 units/ml. indicate
hepatitlis, whereas a moderate elevation of serum
transaminase activity strongly suggests obstructive
jaundice. Pryse-Davies and Wilkinson (1958) confirmed
these findings and observed that serum transaminase levels
of over 500 units/ml. were characteristic of infective
hepatitis and carbon tetrachloride polsoning. Madsen et
al (1958) suggested that, in multilobular cirrhosis and
chronic hepatitis, serum transaminase assays might be of
help in evaluating the activity of the necrotising process
in the liver since they observed increased transaminase
activity in cases which showed clinical deterloration and,
in most cases of cirrhosis of liver,a rapid decrease in
serum transaminase activity occurred with successful
conservative treatment. Pryse-Dgvies and Wilkinson,
(1958) made similar observations and O'Brien and his
colleagues (1958) employed serial transaminase assays to
determine the rate of liver cell necrosis in 5 patients
with active chronic hepatitis. In 4 out of these 5
patients, they demonstrated a pronounced fall in serum
transaminase activity which coinclded with cortisone
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/cortisone treatment. These results suggest that the
test may prove of value in assessing the effect of therapy
in chronic hepatic disorders. Madsen and his associlates,
(1958) in a study of an epidemic of acute infective
hepatitis 1n a children's institution, confirmed that
serum transaminase assay was of value in the diagnosis of
anicteric hepatitis and in detecting asymptomatic contact
cases, and observed that rises in serum transaminase
activity were encountered two to eight days before the
onset of clinical symptoms. They concluded that the
test had not proved of assistance in distinguishing
between different types of chronic liver disease as
identical time/transaminase curves were obtained in cuses
of primary portal cirrhosis, biliary cirrhosis, chronic
hepatitis and cancer of the liver, Pryse-Davlies and
Wilkinson (1958) showed variable increases in activity in
similar cases and also in hepatitis, due to Infectious
mononucleosis and In toxic hepatitis and suggested that,
in such cases, serum transaminase assay was unreliable
when used alone but was valuable when assessed with the
results of conventional tests of liver function. Therefore,
serum transaminase assay may command a future place in the
battery of tests presently used to examine liver function.
These observations serve to emphasise the unreliability of
the test as an index of acute myocardial infarction in

the presence of acute or chronic disease of the liver or
billiary system.

Normal serum transaminase activity was demonstrated 1n
3 cases of metabolic disease of bone and in one of these
cases the plasma alkaline phosphakase was abnormally high.
Wroblewskl and La Due (1955b) have reported normal
transaminase activity in most cases of non-malignant or
malignant disease of bone. They observed high levels of
serum alkaline phosphate in many of these cases, in the
absence of evidence of hepatic disease. These
observations suggest that serum transaminase assay may be
of value in distinguishing elevations in plasma alkaline
phosphatase,due to bone disease,from those due to liver
disease,since transaminase activity is not raised in bone
disease. They also suggest that the test can be used as
an index of acute myocardial infarction when there is
evidence of accompanying bone disease.

In 3 cases of uraemlia, one of which was
characterised by severe ollguria, normal serum transaminase
activity was demonstrated. Chinsky and Sherry (1957)
observed normal serum transaminase activity in 12 cases of
uraemie, In 8 cases the uraemla was secondary to chronic
renal disease and in 4 cases acute rmnal disease was the
preclpitating cause, Similar findings have been reported
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/reported by other workers e.g., Steinberg and Ostrow,(1955).
However, Seligson and his associates (1957) suggested that
acute renal tubular necrosis might possibly be associated
with high levels of serum transaminase activity and Walsh
and his colleagues (1957) observed high levels of activity,
which remained unexplained after autopsy, in a case of
ursemia. These observations suggest that, although normal
serum transaminase activity is usually associated with
uraemia, serum transaminase assay should be interpreted
with caution in the disgnosis of acute myocardial
infarction in the presence of uraemia.

The difficulty in diagnosing acute myocardial
infarction following a surgical operation has long been
recognised. (Master et al, 1938). It has been shown
that surglical operations on dogs resulting in skeletal
muscle injury, are usually associated with a rise in serum j
transaminase activity. Nickel and Allbritten (1957) in |
a study of the post-traumatic response of serum
transaminase activity in 81 patients found high levels of
serum transaminase activity, although the level did not rise
above 70 units following thoracic, cardiovascular and
biliary tract surgery and observed that there appeared to
be a rough correlation between the degree of surgical trauma
and the consequent rise in serum transaminase activity.

Other abdominal surgery and retroperitoneal surgery
resulted in minor elevations of serum transamlnase activity
in most instances. Their data did not permit conclusions
to be drawn about the part played by anaesthesia in the
post-operative increases in serum transaminase activity
obgerved. On the other hand, Chinsky and Sherry (1957)

in a study of 1l patients undergobding  abdominal laparbtomy
found normal serum transaminase activity in 10 of these
‘patients and borderline levels of activity in one case.

The operations performed included 6 cholecystectomles,

2 hysterectomies, one subtotal gastrectomy, one colostomy
and one lysis of small bowel adhesions. Steinberg and
Ostrow (1955) have also observed only minor changes in
serum transaminase activity following surgical procedures
in man. These observetions suggest, however, that serum
transaminase assay 1s an unreliable aid in the diagnosis

of acute myocardial infarction following a surgical operation.
The demonstration of normal serum transaminase activity,
when acute myocardial infarction is suspected following an
operation, would be evidence against the occurrence of

acute myocardial infarction, provided the assay had been
performed at the proper times. Similar cautlon in the
interpretation of the results of serum transaminase assay

is also adviged in cases of traumatic injury since Liebermann
and his associates (1957a) in a study of 51 injured patients
found high levels of serum transaminase activity in 37
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/37 patients (72.5%), and normal levels in only 14
patients, (27.5%). They reported that elevation of
serum transaminase levels was.liksly to occur in
individuals subjected to moderate or severe injury and
concluded that the assay cannot be used as a speciflc
test of cardiac injury in accident victims. The highest
levels of serum transaminase activity were observed
followling heart, brain, liver and kidney injuries.

Significant increases in serum and spinal fluid
transamingse activity have been reported by Fleisher and
his associates (1957) in cerebrovascular diseases without
cerebral infarction, head injury, degenerative dilsease
~ of the central nervous systems and in convulsive disorder.
It 1s suggested, therefore, that when such neurologic
disorders are present, the assay is not a reliable index
of acute myocardial infarction.

de Moragas and his colleagues (1957) studied 17 patients
suffering from dermatomyositis and classified them as
active or inactive according to clinical criteria. Three
patients in the inactive phase of the disease were found
to have normal serum transaminase activity while the
remaining 14 patients, who were in the active phase of the
disease, had high levels of activity which in some cases
were extreme.(l0 x normsl.) They observed that clinical
improvement in the disease was accompanied by decreasing
values of serum transaminase activity. These workers also
described high serum transaminase activity in 2 cases of
lupus erythematosus and one case of acrosclerosis.
Siekert and Fleisher (1956) also observed that serum
transaminase activity was quite consistently elevated in a
group of muscle disorders including dermatomyositis,
polymyositis and muscle dystrophy, although they found
normal serum transaminase activity in disease of the
peripheral nerves and of the neuro-muscular junction.
Ritter and Seligson (1957) in a study of four children
suffering from pseudohypertrophic muscular dystrophy found
increased serum transaminase activity in each case and also
increased urinary coproporphyrins, These results suggest
that the assay may be of value in the dilagnosis of these
diseases and in the assessment of thelr activity and also
that the assay cannot be used as an index of myocardial
infarction in the presence of these diseases.

In this study, increased serum transaminase activity was
demonstrated in 6 cases in which there was no evidence of
acute myocardial infarction at autopsy. These observations
clearly show that increased serum transaminase activity
is not specific to acute myocardial infarction and may occur
in association with lesions which may co-exist with,
complicate, or be mistaken for acute myocardial infarction.
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/infarction. My results and those of other workers
suggest that necrosis of any tissue, rich in the enzyme,
may result in increased serum transaminase aetivity and
that dlseases other than acute myocardial infarction

may not uncommonly cause increased serum transapminase
activity by the production of liver or skeletal muscle

or subendocardial myocardial damage. This suggests

that, i1n the differential diagnosis of acute myocardial
infarction, the demonstration of normal serum transaminase
activity lends supporting evidence agasinst the diagnosis
of acute myocardial infarction provided the assay has been
performed at the recommended times. It 1is emphasised,
however, that great cautlon should be observed in the

- interpretation of normal results of transamlnase assay
and that, in such clinical situations, the assay is
ancillary to the electrocardiogram and other well
established diagnostic techniques.

It is, therefore, suggested that serum transaminase
assay 1s most usefully employed in the differentiation of
acute myocardial infarction from acute myocardial ischaemla.
The value of the assay in such circumstances will now be
discussed and a comparison made between the assay and other
methods of diagnosise

In this investigation, the electrocardiogrem was
diagnostic of acute myocardial infarction in 54 out of 60
attacks i.e., in 90% of attacks, whereas high levels of
serum transaminase activity were found in 84% of the attacks
studied. The electrocardiogram may be diagnostic of
acute myocardial infarction before a rise in serum
transaminase activity occurs e.g., in Cases 37 and 84.

The transience of the rise in serum transaminase activity
in some cases of acute myocardial infarction has been
emphaslised and it has been demonstrated that high levels of
serum transaminase activity may not be detected following
acute myocardial infarction if the assay has not been
performed on serum withdrawn 6-24 and 34-48 hours after the
onset of the i1llness. The assay was performed either too
early or too late after the onset of acute myocardlal
infarction in 10 out of 11 attacks and this accounted for
my fallure to detect high levels of serum transaminase
activity in these cases. It has been shown that in certain
cases the exact time of onset of acute myocardial Infarction
may be impossible to determine and also that, in hospital
practice, the patient's admission to hospital may have been
so delayed that the assay cannot be performed at the proper
time. In addition, the assay even when performed at the
roper times as in Case 16., may fall dnexplicably to reveal
igh levels of serum transaminase activity. Although such
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/such an occurrence is not common enough to be regarded as
a serlous defect of the test, 1t remains a defect. The
electrocardiogram has demonstrably fewer defects as a
dlagnostic technigue since in 9 of the 11 attacks of acute
myocardial infarction which were associated with normal

or borderline serum transaminase activity, the electro-
cardlogram was diagnostic of acute myocardial infarction.
(Attacks 8, 16, 19a, 29, 49, 51, 54, 56 and 84), In one
of the remaining 2 attacks, the electrocardiogram showed
changes diagnostic of acute coronary insufficliency and of
an old anterior infarction (case 18) and in the other,

an electrocardiogram was not performed (case 4). The
electrocardiogram may also provide information not

- obtainable by other methods of investigation. For example,
it may show changes diagnostic of old myocardial infarction,
or of conduction defects in the heart, or of the various

types of cardiac arrhythmia. The unrellabllity of the
assay in the presence of rapid cardlac arrhythmia has been
demonstrated. These observations clearly show that

serum transaminase assay cannot replace the electrocardio-
gram in the diagnosis of acute myocardial infarction.

This suggestion receives further support when cases
of acute myocardial infarction which present ° .. atypiceally
with breathlessness or other signs,but without characteristic
pain, are considered. Paton (1957) suggests that errors
in the clinical diagnosls of acute myocardial infarction are
most likely to occur in such cagses. It has been shown, in
this study, that acute myocardial infarction presented
without pain in 11 out of 67 attacks. In 7 of these 11
attacks, acute myocardial infarction presented with signs
of left ventricular fallure and,in 5 of these attacks,
congestive cardiac failure was also present. In 2 of these
11 attacks, the clinical picture was dominated by signs of
cerebral thrombosis and,in the remaining 2 attacks, by
profound circulatory failure. It has been pointed out
that each of these presenting conditions may occaslionally
be associated with high levels of serum transaminase
activity in the absence of acute myocardial infarction.
Therefore, in atypical cases of acute myocardial infarction,
the results of serum transaminase assay may be mlsleading
and electrocardiograms should be examined in such cases.

There are varying reports of the accuracy of
purely clinical diagnosls in acute myocardial infarction.
Paton, in 1957, reported that the clinical diagnosis of
acute myocardial infarction, unaided by the electrocardio-
gram, was correct in only 13 out of 37 cases of acute
myocardial infarction i.e., 35%. Zinn and Cosby (1950)
reported an accuracy rate of 70% for purely clinical
diagnosis. These obgervations suggest that the diagnosls
of acute myocardial infarction on clinical grounds alone




FIGURE VIII.

SERUNM TRANSAMINASE ACTIVITY IN ACUTE MYOCARDIAL
INFARCTION COMPLICATING LEFT BUNDLE BRANCH
BLOCK. (Cases 10 & 24.)
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/alone is inaccurate. 1In 7 out of 67 attacks of acute
myocardial infarction, in this series, a clinical
diagnosis was made unsupported by electrocardiograsphic
study and, in 6 out of these 7 attacks, high levels of
serum transaminase activity which lent support to the
clinical diagnoslis, were demonstrated. The remasining
attack (case 4) proved fatal within 4 hours of its onset
and consequently normal serum transaminase activity was
found. bvidence has been presented that the clinical
diagnosis in these attacks was soundly based, but it
should be noted that, in 3 of the 6 attacks in which

high levels of serum transaminase activity were demonstrated,
the mode of presentation of the illness had been atypical.
(attacks 13b., 20b., 36b). These observations suggest
that serum transaminase assay may be of value 1in the
diagnosis of attacks of acute myocardial infarction in
which the electrocardiogram is not available, provided the
attack studied has been characteristic and not assoclated
with other leslons known to result in high levels of serum
transaminase activitye.

Although serum transaminase assay cannot replace
the electrocardiogramin the diagnosis of myocardial
infarction, my observations suggest that it may be a
valuable diagnostic ald when the electrocardiographic
findings are equivocal.

It has been shown that, in 6 out of 67 attacks of
acute myocardial infarction, the electrocardiogram, though
grossly abnormal, was at no time diagnostic of acute
myocardial infarction. In these attacks, the diagnosls was
based on the history, clinical findings and electrocardio-
graphic changes. In 5 out of these 6 attacks, high levels
of serum transaminase activity were found. (Attacks 6, 10,
1l1b., 19b., 24). The remsining attack, proved fatal
within a few hours and consequently normal serum transamin-
ase activity was demonstrated. Therefore, in 5 out of
6 attacks of acute myocardlal infarction, serum
transaminase assay provided valuable aid in the diagnosis
of acute myocardlal infarction, although 1t should be noted
that, in case 10., cerebral thrombosis may have made some
contribution to the increase in serum transaminase activity.
The demonstration of high levels of serum transamlnase
in attacks 10 and 24 is of particular interest since 1t 1s
well recognised that the electrocardiographic diagnosis of
acute myocardial infarction may be difficult, 1f not
impossible, in the presence of the electrocardlographie
patterns of left bundle branch block, (Goldberger,1953),and
suggests that serum transaminase assay is of great
diagnostic value in such cases. (cf.Figure VIII). Several
workers have commented favourably on the value of serum
transaminase assay in the diagnosis of acute myocardlal
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/myocardial infarction in the presence of left bundle

branch block e.g., Krause et al (1957) and Moore et al,
(1957). The electrocardiographic diagnosis of extension

of a previous myocardial infarction may be very difficult
slnce the electrocardiographic changes of fresh infarction
may be obscured by the pre-existing patterns. The
demonstration of high levels of serum transaminase activity
in attack 19b suggests that serum transaminase assay is a :
valuable dlagnostic aid in such circumstances.(cf.Figure IX).
Several workers have reported that serum transaminase assay
is of particular value in confirming the extension of
myocardial infarction e.g., Sawyer et al (1958)., These
observations suggest that serum transaminase assay is

helpful in the diagnosis of acute myocardial infarction

when the electrocardiogram fails to show diagnostic changes,
or when the interpretation of the electrocardiogram is
difficult because of the presence of the electrocardiographic
changes of previous myocardial infarction or of left

bundle branch block.

In 40 attacks of acute myocardial infarction, the
first electrocardiogram examined after the onset of
symptoms showed changes dlagnostic of an acute transmural
myocardial infarction. It 1s suggested that, in such cases,
the performance of serum transaminase assay 1s superfluous.
However, it 1s not always possible to make a confident
electrocardiographic diagnosis of acute myocardial infarction
on examination of the first electrocardiogram recorded
following the onset of symptoms. The importance of left
bundle branch block and previous myocardial infarction in
this regard has already been mentioned but the most common
cause of uncertainty in electrocardiographic diagnosis 1s
delay 1in the evolution of dlagnostic electrocardiographic
patterns e.g., attack 47b,

The electrocardiographic diagnosis of acute
intramural myocsrdial infarction depends upon observing
sequential changes in serial electrocardiograms, although
an experienced observer may consider the changes observed
in the initial electrocardiogram strongly suggestive of
the diagnosis. In 6 out of 9 attacks of acute intramural
myocardial infarction early and v aluable confirmation of
the dlagnosis was obtalned by serum transaminase assay which
revealed high levels of serum transamlnase activity. The
value of the asgsay in the diagnosis of this type of
infarction was particularly well illustrated in attacks 7
and 25b. In these attacks, the electrocardlographic dlag-..
nosis depended upon serial examination of the electrocardio-
gram and in attack 25b., was rendered difficult by the
presence of a recent previous acute intremural infarction.
In both of these attacks, serum transaminase assay revealed
high levels of activity, confirming the diagnosis before the
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/the electrocardiogram developed diagnostic patterns.
These observations suggest that serum transaminase assay
is a valuable dlagnostic ald in the diagnosis of acute
Intramural myocardial infarction.

The first electrocardiogram examined after the onset
of symptoms was not diagnostic of infarction in 5 attacks
of acute transmural myocardial infarction and serial
electrocardiograms were needed for electrocardiographic
confirmation of the diagnosis. (Attacks 17, 3la, 34, 41, 47b).
In 4 out of these 6 attacks, the presence of the
electrocardiographic changes of previous myocardial
infarction made interpretation of the electrocardiogram
difficult. (Attacks 17, 3la, 41, 47b). - In attack 17.,
the first electrocardiogram,examined 2 hours after the
onset of symptoms, shoved changes dlagnostic of acute
coronary insufficiency and of an old transmural posterior
myocardial infarction, whereas serum transaminase assay
showed high levels of activity 22 hours after the onset of
symptoms, providing confirmation of the diagnosis of
infarction before a second electrocardiogram was examined.
In attack 3la., the first electrocardiogram examined 15
hours after the onset of symptoms showed patterns dliagnostic
of an antero-septal myocardial infarction of indeterminate
age, whereas serum transaminase assay performed at the same
time as this electrocardlogram, provided confirmatory
evidence of the occurrence of acute myocardial infarction.

A second electrocardiogram showed that the myocardial
infarction had been recent. In attack 34., the first
electrocardiogram was examined 14 hours after the onset of
symptoms and showed changes suggestive of Intraventricular

conduction defect and -~ . of acute myocardial
infarction, although they were not diagnostic of the latter
. condition. Serum transaminase assay revealed high levels

of activity 16 hours after the onset of symptoms providing
early confirmation of the diagnosis. A second electrocardio-
gram, performed 43 hours after the onset of symptoms was
diagnostic of acute transmural antero-septal myocardlal
infarction and probablyof supraventricular tachycardia.

The arrhythmia was not present before the initial rise in
serum transaminase activity and, therefore, did not
contribute to this rise. In attack 41., the first
electrocardiogram examined 33 hours following the onset of
symptoms was very suggestive, but not diagnostic, of acute
- posterior myocardial infarction, whereas serum transaminase
assay revealed high levels of activity 17 hours after the
onset of symptoms, providing early confirmation of the
diagnosis of acute myocardial infarction. A second
electrocardiogram,performed 21 hours after the onset of
symptoms, was dlagnostic of acute antero-septal myocardial
infarction. confusion, as to the site of acute
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/acute myocardial infarction, had arisen because of pre-
existing electrocardiographic changes of a previous
unsuspected posterior myocardlal infarction. In case 47b.,
serum transaminase assay revezled high levels of activity
24 hours after the onset of symptoms, providing early
confirmation of the diagnosis of acute myocardial
infarction. The first electrocardiogram was not performed,
in this attack, until 9 days after the onset of symptoms
and showed the changes of anterior myocardial ischaemia
only. The evolution of electrocardiographic patterns
typical of acute myocardial infarction was long delayed
and was found in an electrocardiogram performed 28 days
after the onset of symptomse. This attack of acute
myocardlal infarction coincided with the onset of
infarction of the kidney, and so it is possible that

this lesion may have made some contribution to the rise
in serum transaminsse activity demonstrated. The se
observations suggest that serum transaminase assay, if
performed at the proper times, 1s of great value in
establishing the diagnosis of acute myocardial infarction
early in the illness In cases of acute intramural
myocardial Infarction, and in those cases of acute
transmural myocardial infarction in which the final
electrocardiographic diagnosis depends upon the
examination of serial electrocardiogramse.

Chest paln not uncommonly recurs followlng acute
myocardial infarction. In such cases, the differentistion
between the pain of acute myocardial infarction and that of
severe myocardial ischaemis is often impossible on clinical
grounds and usually depends upon electrocardiographic
examination. The demonstration of normel or borderline
levels of serum transaminase activity following attacks of
severe myocardial ischaemia suggests that serum
transaminase assay might prove a useful dlagnostic aid in
these cases, since electrocardiographic diagnosis is
difficult in the presence of electrocardiographic changes
of previous myocardial infarction. 8 patients in this
study suffered a recurrence or extension of acute
myocardial infarction and serum transaminase assay revealed
high levels of activity following each recurrence. (Attacks
11b., 13b,, 19b., 20b., 31lb., 36b., 42b,, 47b), In 4
patients recurrent chest pain following acute myocardial
infarction was due to severe myocardisl ischaemla and in
each attack of anginalpain studled, was assocliated wiﬁh
either normal or borderline serum transaminase activity.
(Cases, 7, 8, 11, 25). The results of serum transaminase
assay in caseé 25 merit more detailed consideration since
they illustrate the merits and defects of serum
transaminase assay in the differentiation of acute
myocardial infarction from myocardial ischaemla. The seérum
transaminase curves obtained in this case are i1llustrated
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FIGURE X.

SUPRAVENTRICULAR TACHYCARDIA IN CASE 25.
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/1llustrated in Figure X. The patient had sustained

an acute myocardial infarction shortly before his

admission to hospital. An electrocardiogram,performed

3 hours after the onset of symptoms, showed the changes

of a recent antero-lateral intramural myocardial infarction
and high levels of serum transaminsse activity were
demonstrated 15 hours after the onset of symptoms,
providing confirmation of the dlagnosis. (Attack 25a). 4
days after this first infarction, the patient complained of
retrosternal pain and serum transaminase activity, which
had fallen to normal, rose again to high levels 12 hours
after the onset of symptoms, suggesting that a second acute
myocardial infarction had occurred. Serial electrocardio=-
grams revealed changes diagnostic of an acute antero-septal
intramural myocardial infarction, (25b). Following this,
serum transaminase assay was performed following two severe
attacks of chest pain in which the electrocardiogram

showed no evidence of fresh myocardial infarction. In the
first attack of myocardial ischaemis (25d) normal serum
transaminase activity was found following the pain. In the
second attack (25e) borderline levels of activity were
demonstrated 20 hours after the onset of the pain. After
an interval of 14 days,during which the patient was free
from pain, he again complained of retrosternal pain. The
electrocardiogram showed changes diagnostic of an acute
transmural antero septal myocardial infarction (25¢). Serum
transaminase activity reached peak levels 36 hours after the
onset of symptoms and had fallen to normal levels on the
sixth day, when the patient again complained of severe
chest pain. There was no electrocardiographic evidence
of fresh myocardlal infarctlion following this pain, which
was considered to be due to myocardial ischaemlia, and serum
transaminase activity remained at normal levels (25f).

Four weeks after this, the patient again complained of
severe chest pain, which,on this occasion, was assocliated
with supraventricular tachycardia,(25g). The electro-
cardiogram confirmed the diagnosis of supraventricular
tachycardia but serial electrocardiograms showed no
evidence of fresh myocardial infarctlon. It was evident
that the cause of this attack of pain had been myocardial
ischaemia which had been provoked by paroxysmal tachycardla
of rapid ventricular rate (210-220/minute). Serum
transaminase activity rose to high levels 31 hours after the
onset of rapid tachycardia illustrating once agaln the
unreliability of serum transaminaee assay in the dlagnosis f
of acute myocardial infarction in the presence of rapid %

arrhythmia. Three weeks later, the patient suffered another
attack of paroxysmal supraventricular tachycardia (25h). On
this occasion, there was no complaint of chest pain and no

electrocardiographic evlidence of fresh myocardial infarction,

Serum trensaminase activity rose to borderline levels of ?
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/of activity following this paroxysm of supraventricular
tachycardia which was of shorter duration than the
previous attacke. These observations suggest that serum
transaminase assay is a valusble diagnostic ald in the
diagnosls of recurrent acute myocardial infarction and
in the differential diagnosis of chest pain following
acute myocardial infarction, provided the results of the |
assay are cautiously interpreted with regard for other |
conditions which may be associated with increased serum
transaminase activity.

In this study, serum transaminase assay proved
a valuable diagnostic supplement to the electrocardiogram
in 3 attacks of acute myocardial infarction in which the
dlagnosis was made on purely clinical grounds, in 5 attacks
in which the electrocardiogram failed to show changes
diagnostic of infarction, in 6 attacks of acute intramural
myocardial infarction and in 5 attacks of acute transmural
myocardial infarction in which the diagnosis depended upon :
gerial examination of the electrocardiogram.  Therefore, |
the test provided early and useful confirmation of the ;
diagnosis in 19 out of 67 attacks of acute myocardial 1
infarction i.e., in 28% of attacks studled.

Serum transaminase assay compares favourably with
both pyrexia and the erythrocyte sedimentation rate as
an index of acute myocardial infarction. It has been .
shown that pyrexia followed 48 out of 67 attacks of
acute myocardial infarction i.e., 72% of attacks. In
these attacks temperatures had been recorded at the ideal
time viz., within 48 hours of the onset of symptoms.
In contrast, it has been shown that in 56 out of 57 attacks
in which serum transaminase assay was performed at the
ideal times, high levels of serum transaminase activity
were demonstrated i.e., in 98.3% of attacks. It is also
clear that temperature as a sign of acute myocardial
infarction is even less specific than serum transaminase
2s53a8Y. These observations suggest that the assay is a
more relisble and specific index of acute myocardial
infarction than pyrexia. Several workers have reported
similar findings. For example, Ratner and Sacks (1957) found
pyrexia in only 72% of acute myocardial infarction compared
with the demonstration of increased serum transaminase
activity in 92% of attacks. '

The E.S.R. was found to be abnormally high in 41
out of 54 attacks of acute myocardial infarction il.e., in
7% of attacks, whereas serum transaminase activity rose
to high levels in 56 out of 67 attacks of acute myocardlal
infarction 1.e., in 84% of attacks. In 18 out of 23
attacks of acute myocardial infarction in which the E.S.R.



112.

/B+S.R. was normal throughout the course of the illness,

or 1n the first 24 hours after the onset of symptoms, serum
transaminase activity rose to high levels. This suggests

Tthat serum transaminase assay 1s a more reliable diagnostic
index of acute myocardial infarction than measurement of

the E.S.Re., in the early phase of the illness. It has ?
been shown, however, that the ES .R. was abnormally high ;
following 5 attacks of acute transmural myocardial -
infarction in which serum transaminase assay revealed normal
or borderline levels of activity because of late sampling

of the serum. These results suggest that the E,S.R. is a
more useful anxillary test in the diagnosis of acute
myocardial infarction than serum transaminase assay in those
cases In which several days have elapsed since the onset of
symptors. The E.S.R, was also found to be abnormally high
following 6 attacks of angina pectoris due to myocardial
ischaemla. In these cases, there was no electrocardiographic
evidence of acute myocardial infarction or evidence of

an extracardiac leslon, which could account for the elevation
of the E.S&Re High levels of serum transaminase activity
were not demonstrated in any of these 6 attacks of

myocardial ischaemis. These results suggest that, in
differentiating between acute myocardial infarction and
myocardial ischaemla, serum transaminase activity is a

more rellable index of acute myocardial infarction than

the E.S.R. These findings have been corroborated by other
workers, For example, Ratner and Sacks found the E.S.R.
elevated in 88% of thelr cases of zcute myocardial infarction
and increased serum transaminase activity in 92% of cases,
Losner gnd his assoclates (1957) reported finding high

levels of serum transaminase activity in 7 out of 25 cases

of acute myocardial infarction, characterised by shock

and haemoconcentration, in which the E.S.R. remained normal
until the endoof the second week after the onset. They also
observed conglderable elevation of the E.S.R. following
attacks of myocardial ischaemig which had been assoclated
with normsgl serum transaminase activity. Nydick and his
colleagues (1957) als o observed elevation of the E.S.R. in

14 out of 34 cases of coronary insufficiency in which normal
serum transaminase activity was found. 4
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SUMMARY.

The assay of serum transaminase, by the spectro-
photometric method, is accurate, reproducible and
suitable for research purposes. The enzyme 1is of such
stability as to facllitate its clinical usefulness.
Only specimens of serum, without evidence of haemolysis
should be used for the test. Normal, borderline and
high levels of serum transaminase activity have been
arbltrarily defined.

High levels of serum transaminase sctivity were
demonstrated following 84% of attacks of acute myocardial
infarction. The importance of performing the assay
6-24 and 24-48 hours after the onset of acute myocardial
infarction is emphasised since, in 14.5% of attacks, too
early or too late sampling of the serum accounted for the
fallure to demonstrate high levels of serum transaminase
activity. In those attacks of acute myocardial infarction
in which the assay was performed at the recommended times,
high levels of serum transaminase activlity were detected
in 98.2%.

There was no evidence that the rise of serum
transaminase activity following acute myocardial infarction
was due to damage to the liver., Evidence has been
presented which suggests that there 1s a statistical
correlation between the level of serum transaminase
activity and the degree of peripheral vascular fallure
developing after acute myocardial infarction, although serum
transaminase activity cannot be used as an index of the
degree of peripheral vascular failure in the individual
case,

High levels of serum transaminase activity are ot
found in myocardial ischaemia, although an increase of
activity to borderline levels may be demonstrated.

Increased serum transaminase activity may be detected
in lesions other than acute myocardial infarction. High
levels of serum transaminase activity were demonstrated in
diseases of the liver, but this matters less than the
detection of increased serum transaminase activity in
conditions which may be confused with, or complicate,
acute myocardial infsrction e.g., In dissecting aneurysm
of the aorta, acute pulmonary infarctlion, acute
pancreatitis, chronic cholecystitis, arterial embolism
and thrombosis and in rapid cardiac arrhythmias. The

probasble sources of increased serum transaminase activity
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/activity in conditlions other than acute myocardial
infarction have been discussed. In differentiating
between acute myocardial infarction and other diseases,
the demonstration of normal serum transaminase activity
at the recommended times after the onset of illness is
supporting evidence against the diagnosis of acute
myocardial infarction.

Sérum transaminase assay cannot replace the
electrocardiogram in the diagnosis of acute myocardisal
infarction. It 1s a diagnostic aid rather than a
substitute for any of the existing diagnostic procedures,
although it has been shown to be superior to pyrexia and
the E.S.R. as an index of acute myocardlial infarction in
the early stages of the illness,

The assay should not be performed as a routine
procedure when the initlal electrocardiogram 1s dlagnostic
of acute myocardial infarction. If serum can be
withdrawn for transaminase assay at the recommended times,
it is suggested that the most practical and economic
method of using the test is in the following sltuationst-

1). In cases of suspected acute myocardial
infarction in which the electrocardiogram 1s
not availlable, but in which the mode of
presentation of the illness is characteristic.

2). In cases of acute myocardial infarction in which
the electrocardiographic changes of this lesion
are not observed at any time following the onset
of symptoms, the assay being especially valuable
in cases showing the electrocardiographic changes
of left bundle branch block.

3)e In cases of acute intramural and transmural
myocardial infarction in which serial electro-
cardlograms are required for final electro-
cardiographic diagnosis.

4). In cases of acute myocardial infarction in which
the diagnosis of extension or recurrence of
infarction is difficult because of the presence
in the electrocardiogram of changes diagnostic
of myocardial infarction.

5)s In cases in which the differentiation between
acute myocardiasl infarction and acute myocardial
ischaemia 1s difficult.

When employed in this way, serum transaminase assay 1is a
valuable diagnostic aid in the diagnosis of acute myocardial
infarctione.
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APTENDIX T.

1.

THE SPaCTROPHOTOMATRIC MATHOD OF GLUTAMIC OXaLACETIC
TRANSAMINASE ASSAY IN SiRUM, BILE AND URINE.

(Karmen,1955),

l. Historical Introduction.

The process of transamination was first
discovered by Braunstein and Kritzmenn in 1937 and the
presence of transaminases was demonstrated in pigeon
breast muscle. Their substance contalned several
transaminases and it was further purified by Cohen (1939,
1940) who thought 1t capable of catalyzing the reactiocn
with two or three amino acids only. Further work, however,
has indicated that 25 amino acids undergo transamination
and that each probably has a specific transaminase. (Cohen,
1940; O'Kane and Gunsalus,1947; Cammarata and Cohen,1950).
It had also been shown that transaminase activity was not
confined to pigeon breast muscle and in 1952, transaminase
activity was demonstrated in eight organs of the rat.
Maximal transaminase activity was present in heart
homogenates and the enzyme was demonstrated in decreasing
order of activity in skeletal muscle, lung, brain, liver,
spleen, prostate and testes.(Awapara and Seale, 1952) .
Later observations showed that the organ distribution of
the enzyme was species specific and that,in men, the enzyme
was present in heart, liver, skeletal muscle and kidney in
decreasing order of activity. (Nydick et al, 1955; Nydiek
et al, 1957; Wroblewski, 1957). The first
determinations of transaminase sctivity were tedlous and
ingccurate. (Cohen,1939; Green et al, 1945; Ames and
Elvehjem, 1946; Tonhazy et al, 1950; Cammarata and
Cohen, 1950; Awapara and Seale,1952). In 1951, a
spectrophotometric technique similar to the one used in
this study was devised. (Cammsrata and Cohen, 1951(a),
1951(b).)

In 1955., an accurate and reproducible method of
transaminase assay employlng paper chromatography was
described by Karmen et al, but this was still a long
procedure requiring over thirty-six hours for 1its
completion. At the same time, Karmen et al described a
spectrophotometric method of transaminase assay which they
had found rapid, simple, accurate and extremely reproducible.
This was the method used in this study.
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2. MATSRIALS USED IN THE PROCEDURE AND THZIR PREPARATION.

O.1 M. Phosphate Buffer pH 7.4.

Add 96 ml. of anhydrous KH 5P0, (13.6 gm./1 litre) to
404 ml. anhydrous Na H.PO (14.2 gm./1 1litre) and
adjust to pH 7.4 by addit%on of small quantities of
either solution.

0.2 M. Aspartate Solution pH 7.4.

Dissolve 2.652 gm. aspartic acid in 80 ml. of the
0.1 M phosphate buffer solution. Bring the pH back to
7.4 by the dropwise addition of 10% NaOH and make up to
100 ml. with phosphate buffer.

0.1l M. Alpha-keto-glutarate solution pH 7.4.

Dissolve 1.461 gm. of alpha-keto-glutaric acid in
80 ml. of 0.1 M phosphate buffer solution. Bring the pH
back to 7.4 by the dropwise addition of 10% NeOH and make
up to 100 ml. with phosphate buffer.

Purified Malic Dehydrogenase Solution.

This enzyme is obtained commercially. A solution of it
in a strength of 50 micrograms of enzyme protein/l ml. is
prepared.

Reduced Diphosphopyridine Nucleotide Solution.

This solution must be made up fresh just before the
test in a strength of 1 mgm. of DPNH/1 ml.of 0.1 M.
phosphate buffer solution. The substance is obtained

commerciallye.

The malic dehydrogenase and & ketoglutarate solutions
should be stored, frozen, in a deep freeze cabinet.

/3 - over.
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Se DESCRIPTION OF PROCEDURE FOLLOWED,

From Q0.1 - 1.0 ml. of serum (or bile or urine) 1 ml.
of 0.1 M phosphate buffer (pH 7.4), 0.5 ml. of 0.2 M.
aspartate in buffer (pH 7.4), 0.2 ml. of reduced
diphosphopyridine nucleotide (1 mgm.perml), and 0.1l ml.
of a solution of purified malic dehydrogenase are mixed
and brought to a final volume of 2.8 ml. in a cuvette
having a lem. light path. A blank of the same volume
is also prepared which cont ains all the reagents except
that 0.2 ml. of phosphate buffer replaces reduced
diphosphopyridine nucleotide. After 10 minutes, 0.2 ml.
of 0.1 M alpha-keto-glutarate in buffer (pH 7.4) is added
and the optical density at wavelength 340 mu is followed
for 5 minutes in a Unicam S.P. 500 spectrophotometer at
room temperature. The rate of decrease of optical
density due to the oxidation of reduced diphosphopyridine
nucleotide is taken as a measure of the transaminase
activity of the serum, bile or urine and the activity is
expressed 1n units of enzyme activity of the serum, bile
or urine.

As 1n the original method, no correction was made for
variations in temperature.

4. COMMENTS ON THE PROCEDURE.

a) Practical Considerations.

In their study of serum transaminase activity and substrate
concentration, Karmen and his associates (1955) found that
maximal activity was obtained when the 3 ml.reaction
mixture, described above, was employed. In this study,
0.2 ml. of serum was used routinely and, in the presence
of abnormally high serum activities, the serum was
diluted as indicated.

The omission of malic dehydrogenase from otherwise
complete transamination mixtures results in a varisble
decrease in the observed rate of oxidation of diphospho-
pyridine nucleotide. Karmen and his assoclates suggested
that this was evidence either of the presence of malic
dehydrogenase in serum or the decarboxylation of
oxalacetic to pyruvate and subsequent oxidation of
diphosphopyridine nucleotide by lactic dehydrogenase.

The sddition of excess mallc dehydrogenase to any serum
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/serum transaminase assay results in no further increase
in the measured rate of reaction, indicating that the
enzyme 1is present in excess in the assay mixture. It was
found that malic dehydrogenase retained its activity for
at least three months when kept in the frozen state.

The delay of 10 minutes advised before adding alpha-
ketoglutarate is very important since, when reduced
dlphosphopyridine nucleotide is added to serum without the
addition of substrates, the optical density of the mixture
decreases for 6 - 7 minutes Indicating the oxidation of a
finite quantity of diphosphopyridine nucleotide. Early
in the present study, it was found that a longer period
than 10 minutes was often required before alpha keto-
glutarate could be added and that occasionally a further
0.2 ml. of reduced diphosphopyridine nucleotide had to
be added to the reaction mixture before a suitable
optical density was recorded, prior to adding alpha-keto-
glutarate. The specimens of blood showing these
unusual features were found to be those which had been kept
for some hours before the serum and plasma had been
separated. Karmen and his associates (1955) suggested
that the oxldation of diphosphopyridine nucleotide by
serum alone depended upon the presence of pyruvate and
lactic dehydrogenase in the serum and that the reaction
stops when all the pyruvate in the serum has been
enzymatically reduced to lactate by reduced diphospho-
pyridine nucleotide. In 1956., Hsieh and Blumenthal,
when studying serum lactic dehydrogenase activity in various
disease states, found that lactic dehydrogenase actlivity
increased by 25% if separation of the serum or plasma from
venous clotted blood at room temperature was delayed for
an hour, which presumably explains the above-mentloned
difficulty with blood which had not been separated quickly.
Therefore, in the present study, the practice of separating
serum and plasma from the blood at the earliest opgortunity
was followed and the products were stored at 0 - 4°C. in a
refrigerator and the tests performed within four days.
When this procedure was followed, the difficulty described
was no longer encountered.

b) The Accuracy, Reproducibility, and Simpliclty
oI the Nethod.

The spectrophotometric method of transaminasé assay
is usually described as accurate and simple to perform,
The accuracy of the test is not in doubt. Karmen and his
associates (1955) compared the results of spectrophotometric
assay of transaminase astivity with those obtained using a
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/a8 quantitative paper chromatographic technique and
they closely agreed. However, the test can be regarded
as simple to perform only in a well equipped laberatory
as instruments capable of making serial meaasurements in
the ultra-violet region of the spectrum are very
expsnsive and available in only a few laboratories. In
addition, the enzymatic reagents are expensive.

A single estimation usually takes 20 - 30 minutes to
perform when all the reagents are available. In the
present study it was found that reduced diphosphopyridine
nucleotlide dld not retain its activity in solution for
more than 12 hours even in the frozen state, which meant
that the substance had to be weighed in the dry state
before each batch of sera was tested, a tedlious and
time-consuming procedure, especially if the result of
assay is urgently required. To obviate this
difficulty a stock of tubes containing approximately
2 mgm. of DPNH, accurately weighed was held in the dry
state in the deep freeze and was readily available.

It 1s concluded that the spectrophotometric method
of transaminase assay is suitable for research purposes
in well equipped laboratories but that, for routine
studies of transaminase activitlies, one of the many
reasonably accurate colorimetric methods of assay may
be found satisfactorye.
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CASE NO. 1. 7.

History of Present Illness.

An Emmarried woman, aged 62 years, a retired thread winder,
was admitted to hospital on 2nd February, 1957, complaining of
severe retrosternal pain of seven hours' duration. The pain
was of sudden onset, constricting in character and radiated
down the left arm. The pain came on shortly after a heavy
meal and was ascribed to indigestion, but it gradually increased
in severity during the day and the patient began to vomit and
then to cough, producing blood-stained frothy sputum. This was
the first time that the patient had experienced such pain
although she had complained of indigestion and flatulence for
years.

There was no relevent past or social history.

Clinical Findings on Admission.

The patient was stuporose, confused and orthopnoeic. She
coughed continuously, the sputum being blood-stzined and frothy.

Cardiovascular System: The B.P. could not be recorded. The
neck veins were congested. There was no oedema. The patient
sweated profusely and her extremities were very cold and
mottled. The pulse could not be felt at the wrist. The apex
beat was neither visible nor palpable. The heart sounds were
barely audible, being heard with difficulty because of constant
coughing. The heart rate was 120 beats per minute.

Re spiratory System: The breathing wss rapid and gasping.
mxamination wss limited by the patient's distress. On
auscultation moist, bubbling rales were heard throughout the
lung fields and mild bronchospasm was present.

No abnormality was found on examination of the alimentary
or central nervous systems.

Treatment and Progress.

Immsdiate treatment with oxygen, intramuscular morphine
sulphate , intramuscular heparin and penicillin was given.
Within an hour, the pulse could be felt, the blood pressure was
50/30 mm. Hg., dyspnoea was less severe and the extremities were
wWarnmner.

S3e2e57 Treatment with Dindevan was started. Dyspnoea was
less, the respiration rate was 28/min. Hypotension persisted -
B.P. 50/30 mm. Hg. Patient remained stuporose.

Continued therapy resulted in little improvement in
the condition and on 7th. February, 1957, the patient was still
confused, although dyspnoea and cyanosis had improved. Blood
pressure weas 85/60 mm. HE. The prognosis was regarded as poor
and the patient died on 10th February, 1957.

Electrocardiographic Findings.
I. 3.2.57, 18 hours after onset of pain, an electrocardiogram
showed changes diagnostic of an extensive trensmural antero-
septal infarction.
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Temperature Record: T. 100°F. eight hours after admission.

Serial Serum Transaminase Activity (Units/ml/min.)
Time After Clinical Onset 2.2.57.
| 18 nrs. 44 hrs. 65 hrs. 89 hrs. 113 hrs. 137 hrs.

20 176 = 328 135 . 66 50 |
1 ; 1 : i

Erythrocyte Sedimentation Rate (VWestbergren.)

Time After Clinical Onset 2.2.57.
18 hrs. . 44 hrs.

1
| 5 mm ; 23

|

Post Mortem Findings.

Post mortem examination showed complete thrombosis of
the anterior coronary artery. The thrombosis began just
below the circumflex branche. As a result of this thrombosis
there was complete infarction of the area supplied by this
vessel. The heart muscle was comple tely infarcted, and the
wall was reduced to one-half its normal width. Slight
dilatation of the heart had occurred in the area of the
infarction. .

Apart from congestion snd osdema of both lungs and
chronic venous congestion of liver, spleen and kidneys, no
other abnormality was found.

The =2orta and other vessels showed gross fatty atheroma.

Death was considered to be dvue to acute myocardial
infarction.

Results of Histological Examination.

Heart: Sections showed chengss diapgnostic of acute
myocardial infarction. Complete necrosis of heart muscle
was present in areas.

Livers- Sections showed changes of moderate chronic venous
congestione.

COMMENT ¢ ‘
The history and clinical findings were very
sugge stive of a poor risk myocerdial infarction and the
electrocardiograms showed changes diagnostic of transmural
myocardial infarction. Pyrexia and a marked - extremely
marked degree of peripheral vascular failure was present.
Serum transaminase levels reached high levels before the

n.SR . was elevated and rose to very high levels, but were

/3
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/ were not considered to have contributed to the diagnosis
of infarction. The diagnosis of myocardial infarction
was confirmed at pos t mortem examination.




CASE NO. 2. 11.

History of Present Illness.

A male, aged 55 years, a labourer, was admitted to
hospital on the 20th.March, 1957, complaining of attacks of
constricting retrosternal pain which was referred down the left
arm. The se attacks had begun two days after his dismissal from
hospital in Januery, 1957. Initially, the attacks were related
to exertion but then they started to come on at rest, notably
during the night. The attacks were relieved by trinitrin
(gr. 1/150). During the days before admission, he had been
suffering attacks of agonising anginal pain at rest lasting from
ten minutes to half an hour, approximately every hour. Whilst
waiting in the Out-Patient Department on the morning of
admission, he had been seized by a very severe pain which failed
to respond to trinitrin. The pain came on at 10.45 a.m., and
lasted until 2.45 p.m., being allayed by morphine sulphate gr.l/4,
subcutaneously. For seven years he had complained of bouts of
eplgastric paln and discomfort occurring half an hour after food
and relieved by taking alkaline powders.

Past History.

May 1950 - Posterior Myocerdial Infarction.

January, 1955 - Postsro-lateral myocardial inferction

succe ssfully treated by anticoagulants.

Iecember, 1956 - The patient had suffered an attack of acute

coronary insufficiency following development of angina of
effort in July, 1956, which had forced him to stop work. There
was no evidence of infarction on electrocardiographic examination.
He was treated by anticoagulants, glyceryl trinitrate and
mycardol tablets, which were continued after discharge in
Janusry, 1957.

Clinlcal Pindirg s on Admission.

The patient was a middle-aged male with cyanosed lips. The
neck velns were slightly engorged. Clubbing of the fingers was
present. No osdema was found.

Cerdiovascular Systems: Blood pressure 110/80 rm. Hg. Pulse
regular in rate and rhythm. Apex beat was not felt. Heart
sounds were pue but very soft.

Alimentary System: The liver was enlarged 3" below the
costal margin.
Re spiratory System: Fine crepitations were heard at the

bases of both lungs.
No other abnormality was discovered on examination.

Treatment and Progress.

Treatment with eanticoagulants was continued, but frequent
attacks of nocturnal angina pectoris continued despite the use of
vasodilators. The long continued pain had given rise to severe
anxiety symptoms and these were somewhat relieved by treatment
with sodium amytal and meprobamate. Bventually, methyl
thiouracil 400 mgm. daily was given on the lst. April, 1957, in
the hope that the reduction of the basal metabolic rate would /
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/ would relieve his symptoms.

7.4.57. Pyrexia was noted and the patient complained of pain
over the left praecordium, which was made worse by
breathing. Pzin reguired pethidine for it s relief.

8.4.57. B.,P. 115/60 mm. Hg. Coarse pericardial friction was
heard on fourth left intercostal space. Numerous ,
medium crepitations were present over the lung bases. |
A clinical diasgnosis of anterior myocardial infarction
was made.

9.4.57., VWhilst sceming to have improved, the patient collapsed
and died within a few minutes whilst eating breskfast.

BEle ctrocardiographic Findingse
I. 20e3.57. -(During the pain). An electrocardiogram
showed changes indicating definite anterlor myocardial
infarction of inde terminate age. The se changes had
occurred between Iecember, 1956 and March, 1957,
IT. 26.3.57. - Ele ctrocardiogram showed no significant change.
No electrocardiograms were performed during fatal attack.

Serial Serum Transaminase Activity (Units/ml/min.)
a) Time After Onset of Pain on 20.3.57.

3

1 hr. 9 hrs. 54 hrs. 56 hrs. 82 hrs. 106 hrs. 130 hrs. 154 hrs

1 {

29 31 ; 22 L 22 - 43 26 un. 25 . 25

i

b) Time ifter Onset of Pain on 7.4.57.

| 3 hrs. | 27 hrs.

ﬁ 30 110

Temperature Record.

24 hours following admission, temperature = 99°F.

On 7th April, 1957, temperature = 100.6°F, but fell to
normal on 9th April, 1957, when patient died.

Erythrocybe Sedimentation Rate (lWestergren).
»Tims After Onset of Pain on 20.3.57.

i

' ]
1 hour. 58 hrs. 82 hrs. | 154 hrsk.
61’11111; 5 mm

6 mm 5 mm

|

L

Time After Onsct of Pain on 7.4.57.
27 hours / 13 mm.

Post Mortem Findings.

Post-mortem examination showed a conslderably enlarged and
dilated heart with early psricerditis over the surface of the
left ventricle. The left guricular appendage was also covered ,
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/covered with early fibrinous deposit. At this polnt the
heart was adherent to the pericsrdial sac. No abrnormality
was seen in the valves or chambers of the heart apart from
the left ventricle., The coronary arteries all showed severe
calcifying atheromatous degeneration and each vessel was
equally affected. There was virtually no lumen existing in
elther vessel. fXamination of the heart muscle showed two
0ld areas of fibrosis of the posterior wall., The segment
supplied by the anterior descending vessel showed recent acute
infarction of 12 or more hours! duration.

No other abnormality was seen in any of the organs of the
body apart from basal congestion in the lungs and well marked
"mitmeg" change in the 1liver.

Death was considered to be due to acute myocardial
infarction and atherosclerosis of the coronary vessels,

Results of Histological Examination.

Heart: Sections showed gross ischaemic fibrosis of the
heart muscle with pericarditis and endocardial mural thrombus.
Acute myocardial infarction with marked polymorphic
infiltration was also present.

Liver: Sections showed changes characteristic of severe
chronic venous congestion.

COMMENT:

An attack of severe anglna pectorls at rest and one
of acute myocardial infarction were studied in this case.

The history of attacks of angina pectoris at rest of
gradually increasing severity together with the development
of severe anginal pain, which lasted for four hours after the
patient's admission to hospital, and signs of early congestive
cardlac failure were very suggestive of a poor risk acute
myocardial infarctlon. Serial electrocardiograms, however,
while they showed changes diagnostie of infarction of
indeterminate age, showed no evidence of a fresh infarction.
Pyrexia was noted but there was no evidence of peripheral
vascular failure. The erythrocyte sedimentation rate was
normal despite continued attacks of pain. Serum transaminase
activity rose to borderline levels 82 hours after a severe
attack of chest pain. Whether this rise of transaminase
activity was associated with the attack of angina pectoris
which occasioned the patient'!s admission to hospital, or
with one of the frequent attacks of angina pectoris which
followed his admission, it is impossible to say but it was
concluded that severe angina pectoris at rest can cause a rise
of serum transaminase activity to borderiline levels.

on 7.4.57., the history and clinical findings were typlcal
of a poor risk myocardial infarctilon. Electrocardiograms /4
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/. Blectrocardlograms were not performed. Fyrexia

and minimal peripheral vascular failure followed this
attack and the erythrocyte sedimentation rate was slightly
elevated. Serum trensaminese activity reached high
levels 27 hours after the onset of the illness. Post-
mortem examination confirmed the presence of a very recent
anterior myocardial infarcticn. The assay was
considered, in the absence of electrocardiographic
evidence, to have contributed early confirmatory evidence
of the occurrence of acute myocardial infarction.




CASH NO. 3. 16,

History of Present Illness.

A mele, aged 62 years, s chauffeur, developed sudden
severe retrosternal pain at rest on the 27th February, 1957
at 9 a.m. The pain was severe, constant and crushing and
radiated into the neck and down both arms. He was admitted
to hospital on the 1lst. March, 1957, i.e., 53 hours following
the onset of pain. For two years, he had complsined of angina
and dyspnoea on effort, and of a winter cough, productive of a
white spit. For many years he had complained of epigastric
pain two hours after meals,which was relieved by alkalis. These
dyspeptic symptoms, which were sometimes accompanied by
vomiting, lasted only for a few days,there being long remissions.
There was no relevant past or social history.

Clinical Findings on Admission.

The patient was complaining of pain and he was in a state
of mild to moderate shock.
Cardiovascular Systems:- Blood Pressure 100/80 mm. Hg.
Tachycardia 110/min.; pulse regular in rate and rhythm. The
heart sounds were pure but distant, and the first sound at apex
very soft.
No abnormslity was found on clinical examination of respiratory,
central nervous or alimentary systems.

Treatment and Progress.

On admission, morphine sulphate, gr. 1/4 relieved the pain
and the condition of the patient remained stationary until 1 a.m.
on the 2nd March, 1957 (12 hours zfter admission), when the
patient suddenly collapsed. There was no precordial or other
pain. Following this, the patient became hypotensive, B.P.,
70/60 mm. Hg., and he was obviously suffering from severe
peripheral circulatory failure. Meteorism waa noted. Attempts
to raise the blood pressure by the use of intravenous nor
adrenaline failed and the patient's condition remained unchanged
until 4.45 p.m. on the 2nd March, 1957, when he complained of
excruciatingly severe retrosternal pain which persisted despite
morphine therspy until he died at 5.25 p.m. Anticoagulant
therapy had b%ﬁgcggggg%giggrgp1i30%gg&ings.
I.. 1.3.57: (53 hours after the onset of pain). The electro-
cardiogram showed changes diagnostic of a moderately extensive
antero-septal mvocardial infarction. Serial electrocardiograms
were not taken.

Serial Serum Transaminase ACtivity(Units/ml/min.)

Time After Clinical Onset. B
53 hrs. 64 hrs. 72 hrs. 80 hrs.
179 238 199 147

Temperature Record.
Bleven hours afbter admission, i.e., 63 hours after onset,
the patient!s temperature was 99°F. /2
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srythrocyte Sedimentation Rate (l.estergren).
53 hours following the onsct of pain = 5 mm. in first hour.

Post-Mortem Findings.

The post-mortem exemination was carried out on March
4th., 1957. This showed the right lung to be lightly adherent
to the chest wall. The left lung lay free. Both lungs on
section showed moderate congestion and considersble oedemsa.

The heart was larger in size than normal due to dilatation
of the left ventricle. The vslves and other chambers of the
heart were normsl. The coronary srteries were extensively
diseased throughout by calcifying atheroma. The anterior
coronary vessel was occluded over its first inch by recent
thrombus. The posterior vessel was cccluded at a point 23"
from its commencement by an o0ld "porridgy" atheroma. The hezrt
muscle of the left ventricle showed complete 1nfarctlon of the
anterior and septal walls. Only aspprximately 13" of the
posterior wall was unaffected.

No abnormality was seen in the alimentary tract.

The liver was normal in size, but showed marked chronic
venous congestion on section.

The spleen and kidneys showed only a little congestion but

were otherwise normal.
The pancreas, adrenals and urinary bladder showed no special

features.
Death was considered to be due to acute myocardial

infarction.

Results of Histological Examination.

Heart: Sections showed changes diegnostic of acute myocardial
infarction.

Liver: Sections showed moderate chronic venous congestion

of ths liver.

COMMENT s The history and clinical findings were typical of
a poor risk zcute myocardizl infarction and the electrocardio-
gram was diagnostic of transmural myocardial infarction. A
marked degree of peripheral vascular failure was present.
Serum transaminase activity was at high levels when the £.S.R.
was still normal. Pyrexia was present. The transaminase
assays were judged not to have contributed to the diagnosis.
The diagnosis of myocardial infarction was confirmed at

post mortem examination. -
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History of Present Illness.

A male, aged 55 years, a foremen trucker, was admitted to
hospital on the 1lth March, 1957, having been selzed with
severe retrosternal pain whilst sitting in a bus. The pain
was referred down the left arm and had begun at 7.30 a.m., on
the morning of admission. There was no relevant past or
social history.

Clinical Findings on Admission.

The patient was a heavy, middle-aged man of good ecolour.
He was mildly shocked.

Cardiovascular Sysbtem: Blood pressure 110/70 mm. Hg.
Pulse (90 beats per minute) was regular in rate and rhythm.
Apex beat was not felt. The heaert sounds were pure, but
distant. No abnormality w:cs found on examination of other
systems.

Tre atment and Progress.

The pain complained of on admission responded to morphine
sulphate gr. 1/4 subcutaneously. The patient's condition was
unchanged when, at 11.45 a.m.,( 3 hours 45 minutes after
admission) his respirations became gasping in character and he
lost consciousness. The blood pressure could not be recorded
and the pulse was impalpable. Treatment with intravenous
aminophyline and nor adrenaline was without effect and the
patient died at noon, approximately 4 hours after the onset
of his illness. Anticoagulant therapy was started one hour

alter amnlS'Sl(i)*}:&éct::'ocardicg:r’aph:!.c: Findings.

An electrocardiogram wes not performed.

Serum Trensaminase Activity (Units/ml/min).

23 units/ml/min. 1% hours following onset of pain.
Temperature Record.
The temperature record was normal.
Brythrocyte Sedimentation Rate (Westergren)
3 mm/ lst.hour, 13 hours following pain.

Post Mortem Findings.

Post-mortem examination showed marked pulmonary oedema.
Both lungs were also moderately congested but showed no other
pathological features.

The heart was normal in size and the valves and cheambers
showed no disease. The coronary arteries, however, were
markedly atheromatous, and a recent clot was found in the
posterior vessel 1% inches from its commencement., No
infarctions were found in the heart muscle, but a portion of the
posterior wall of the left ventricle was taken for

histological examination. /
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No abnormality was seen in the alimsntary tract.
The viscera were congested but otherwise normal.

Ieath was considered to be due to coronary artery
thrombosis,

Results of Histological wxamination,

Heart: Sections showed the early signs of myocardial
infarction with increased polymorph myocardial infiltration
and oedema between the muscle bundles.

Liver: No abnormality was seen in the sections
Vo
examined.

COMMENT:

The history and clinical findings were typical of a
poor risk myocardisl infarction. Extremre 1y marked
peripheral vascular failure developed and the patient died
before an electrocardiogram was pe:formed. The tempercture
and erythrocyte sedimentation rate were normal and serum
transaminase activity was normal 1% hours following the
onset of the illress. The clinical diagnosis was confirmed
at post-mortem examination at which thrombosis of the
posterior coronary vessel was demonstrated.

This case illustrates that,in the early period (0-6 hours)
following myocardial infarction, transaminase activity may
be normal.
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CASE NO. 5.

History of Present Illness.

A male, aged 59 years, a works manager, was admitted to
hospital on the 2nd. april, 1957, having been seized at 3 a.m.,
by a severe cramp-like pain in the left arm which radiated into
the chest. This pain persisted as a heavy discomfort felt
retrosternally in spite of a dose of morphine sulphate, gr. 1/4,
given intramuscularly at 4.20 a.m.

Five weeks previously, he had a similar, less severe
retrosternal pain, which came on when he wss walking and lested
for twenty minutes. AT this time, mild diastolic hypertension
had been noted. ( B.P. 160/110 mm. Hg ). He had returnsd to
work only one week prior to this acute attack.

Past History.

In 1937, the patient was in bed for fourteen days
suffering from "nephritis'.

Clinical Findings on Admission.

The petient was a pale, middle-aged, obese man, who
complained of continuing retrosternal pain snd who was
moderately shocked.

Cardiovascular System: B.P. 105/80 mm. Hg. Pulse was
rsgular in rate and rhythm. Apex beat was not felt. The heart
sounds were pure but very distant.

No other abnormslity was found on full clinical examination.

Trestment and Progress.

Anticoagulant therapy was started on admission. lespite
repeated intramuscular doses of pethidine, mgm. 100., the patient
still had fairly severe retrosternal pain on admission.
2.4.57:= ( 10 a.m.) Blocd pressure 90/80 mm.Hg. Jugula
venous congecstion with mild superficial skin oedema were present.

Chest:~ Fine crepitations at both bases.

The clinical diagnosis was one of severe myocerdial

infarction. Mild to moderate shock persisted.

4,4,57:- The re had been no recurrence of pain, but haemop-
tysis was present.
Cardiovascular System: B.P. 90/50 mm. Hg. Pericardial

Triction was heard to the left of lower end of sternum, in the
fifth intercostal space.

Be4.57:~ The haemoptysis had cleared 48 hours after onset.
The e was no evidence of focal lung lesion on X-ray film of
chest. Jugular venous congestion was still present. The pulse
was irregulsr due to the presence of ventricular ectopic beats.
B.P. 75/50.

24.4,57:~ The patient remained symptom-free but hypotension
{ B.P. 85/60 ) persisted, and there was evidence of mild
congestive failure. Mersalyl therapy was started and resu%ped
in a satisfactory diuresis with great improvement in the cardiac
action. .
2l.5.57: - The patient was fit for discharge. No evidence of
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/ of congestive cardiac failure. Symptom-free on exertion.
Blood pressure 100/80 mm. Hg.

slectrocardiographic Findings.
I....2.4.57:  ( Four hours after omset of pain). The electro-
cardiogram showed chenges diagnostic of a very extensive
transmural antero~-septal myocardial infarction.

I17...15.4,.57: The electrocardiogram confirmed the diagnosis.

IIT.. 1.5.57: Ventricular ectopic beats with coupling of beats
were present in the third tracing. Sequential changes of
infarction present. :

Serial Serum Transaminasse Activity (Units/ml/min).

Time After Clinical Onset.

“, . L : . . - l g.Eh__'.
4 hrs% 16 hrs. 40 hrs. 52 hrs. 76 hrs. 100 hrs. 124 hrs. day.

T T
i

17 | 247 140 91 | 51 35 30 | 21

i 4

f— -t

dom

Tempe rature Record.

The temperature was 99.6., 28 hours following admission.

Erythrocyte Sedimentation Rate (Westergren) in 1st.Hour.

Time After Clinical Onset.
16 hrs. 6th day.!13th day. 27th day.35th day.4lst day.48th day

. 9 mm 20 | 25 | 17 15 . 25 e
Lo

COMMENT ¢

The history and clinical findings were ty-ical of poor risk
acuts myocardial infarcticn and the electrogaraimgrams were
diagnostic of transmural myocardial infarction. Se rum
transaminase activity was at high diagnostic levels when the
erythrocyte sedimentation rate weas normal. Pyrexia and &
minimal-moderate degree of peripheral vascular failure was
present. The transaminase assay was judged to have contributed
1ittle to the diagnosis. It should be noted that electro-
cardiographic patterns diagnostic & acute myOCanlal. 4
infarction were present 4 hours after the onset of pain, when
the serum transaminase activity was normal.




CASs NO. g,
History of Present Illness.

A ma}e, aged 75 years, a rotired labourer, was admitted to
hospital on the %0th. March, 1957, at 1 p.m. On the 29th.
Marc@, 1957, he had slight constricting pain in his chest whilst
walking, which passed off in five minutes when he rested. On
the SO?h.March, 1957, at 9 a.m., he complained of very severe
constr}cting retrosternal pailn which did not radiate. The pain
made him sweat and he was still complaining of mild retrosternal
pain at 1 p.m.

25,

Past History.

The patient had complained of dyspnoea on moderate exertion for
five years.

Clinical Findings on Admission.

The patient was a pale, thin, elderly man with slightly cyanosed
lips, who had a severe retrosternal pain whilst he was be ing
examined.

Cardiovascular System: Blood pressure 100/70 mm. Hg.  Pulse
regular in rate ( 92/min.) and rhythm. The apex beat was
impalpable. The heart sounds were pure but very faint.

Chest:- Numerous medium. crepitations were present
throughout the lung fields.
Alimentary System: The liver was enlarged two finger-breadths
to percussion. Fullness and slight tenderness in epigastrium
and right hypochondrium.

No other abnormality was found on the limited examination possible
In a dangerously ill patient.

Treatment and Progress.

Anticoagulant therapy was started shortly after admission.
During the night 30th March / 31st March, 1957, the patient
required three injections of Ommopon, gr. 1/3., intramuscularly
for recurrent pain and extreme restlessness.

31l.3.57: At 2 p.m., the patient collapsed and became
unconscious for one hour. On recovering consciousness, he
complained of mild anginal pain. On examination, the patient

was pale, cold and sweating. The radial pulse was irregular.
The heart rate at the apex was 68/min. The blood pressure was
40 mm. systolic pressure, the diastollic pressure being

unre cordable. Signs of pulmonary oedema were present. Intra-
venous nor adrenaline was given in repeated doses without
appreciable effect on the blood pressure. The shock phase
persisted until the patient died at 11.45 p.m., on the 3lst.

March, 1957,
Electrocardiographic Findings.

T... 30.3.57, at 3 p.m. (Seven hours after onset of pain). The
electrocardiogram was not diagnostic but was very suggestive of
an acute posterior myocardial infarction with wide spread

ischaemla.,

/e
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Blectrocardiographlic Findings (ctd.)
II... 31.3.57: The electrocardiogram was highly suggestlve of |
an extensive intramural acute posterior myocardial infarction |
with wide spread ischaemia. Heart Block ( 2:1 ) and supra-
ventricular ectopic beats were present

Serial Serum Transaminase Activity (Units/ml/min

Time After Clinlcal Onset.

[

%~ hours.‘ ¥ 58 hours.
83 209

Temperature Record.

The temperature was normal.

Erythrocyte Sedimentation Rate ( Westergren ).

Time After Clinical Onset.

o4 nows.
4 mm |

Post-Mortem Findings.

Post-mortem examination,carried out on 2.4.57, showed
small bilateral pleural effusions. Both lungs Were lightly
adherent to the thoratic cage. On section they showed some
pulmonary ocedema with a little basal congestion.

The heart was conslderably enlarged due to hypertrophy of
the left ventricle. The coronary arterles all showed marked
atheromatous degeneration, but no thrombosis was found. The re
was early infarction of the area of the left ventricle supplied
by both the posterior,coronary and the circumflex branches of the
left vessel. The valves and other chambers of the heart showed
no speclilal features.,

The liver was moderately enlarged, congested, and on
section showed evidence of some chronic venous congestion.

No abnormality was seen in the other organs of the body.

The aorta showed extensive atheromatous degeneration
throughout its course.

Ieath was considered to be due to acute myocardial
infarction,probably of 24/36 hours' durationpnd atherosclerosis
of the coronary vessels,

/3
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Results of Histological sXamination.

Heart: Sections showed changes diagnostic of acute
myocordial infarction with marked polymorphic infiltration.

Liver: gsections showed moderate chronic venous congestion.

COMMsNT 2 The history snd clinical findings were
very suggestive of a poor risk myocardiszl infarction.
There was no pyrexia but extremely marked pnerivheral
vascular failure developsd. Serial electrocardlogreams
were highly suggesiive of extensive Intremural acute
myocardial infarction and heart block (2 : 1) wes present.
The erythrocyte sediment:tion rate was normsl 85 hours
after the onset of the illness. The serum trznseminass
activity was at discsnostic levels 8y hours after the onset
of the illrness end rose to high levels 38 hours after the
onset of the illness.

When the history, clinical findings enc electrocurdiogra-
:phic patterns were considered together, there wes no
doubt about the diegnosis of acube myocardial inferction
but the assey was considered to have provided esrly and
valueble confirme tion of the occurrence of acute myocardial
infarction before the onset of severe peripheral vascular
failure.

Post mortem examination confirmed the presence of an
acute myocardial infarction,
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History of Present Illness.

A male, aged 62 years, an engineering inspector, was
admitted to hospital on the 26th. February, 1957 at 8 p.m.,
complaining of severe retrosternal pain of three hours!
duration. Three hours before admission, at 5 p.m., he had
been seized with severe gripping retrosternal pain, which
travelled into his throat, neck and jaw. The pain was very
severe for an hour and then gradually eased. It was still
present in a mild degree at 8 p.m. He had complained,for
one year, of a feeling of constriction in his throat when
exerting himself, which passed off in a few minutes when he
rested. There had been no complaint of dyspnoea or ankle
swelling.

Past History.

The patient had suffered from winter bronchitis since

1947.
Clinical Findings on Admission.

He was a well-bulilt man, whose 1lips were slightly cyanosed.
He was cold and sweating, and appeared slightly shocked.

Cardiovascular system: Blood Pressure was 120/80 mm.Hg.

The pulse was regular (56 beats per minute) in rate and rhythm.
The apex beat was not palpable. The heart sounds were faint,
but pure.

Re spiratory systems There were a few medium crepitations at
both lung bases,

No other abnormzlity was discovered on full c¢linical examination.

Tre atment and Progress.

The pain responded quickly to treatment with intramuscular
morphine sulvhate, gr.l/4., and anticoagulant therapy was
started soon after sdmission.

27.2.57: ( 9 a.m.) Hie gensral condition had improved and

he was considered to be out of shock phase. The B.P. remained
unchanged i.e., 125/80 mm.Hg.

4,3.,57. Having been symptom-free since admission, the patient

complained .of an attack of mild but constricting pain in his

" throat and lower jaw, lasting for thirty minutes. The pain

began at 12.10 p.me. In the following week, the patient

suffered several similar attacks of pain in the throat but

these responded to treatment with trinitrin gr.1/150 and cleared

spontansously on the 1lth. March, 1957,

5.4.,57: Symptom-free, fit for dilscharge home.
Blood pressure - 110/75 mm. Hg.

Ele ctrocardiographic Findings.

I. 27.2.57: {18 hours after the onset of chest pain). The
electrocardiogram showed changes highly suggestive, but not
diagnostic,of an extensive intramural antero-septo-lateral
infarction.

IT. 1.3.57: /2
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II. 1.3.57. The electrocardiogram showed progressive

gt

ST-T changes, diagnostic of an extensive intramural antero-
septo-lateral myocardial infarction.

Serial Serum Transaminase Activity (Units/ml/min.)

+

Time After Onset of Infarction, 26.2.57.
| 3 hrs. |18 hrs. | 42 hrs, | 80 hrs. 104 hrs. 131 hrs.

i

Haemoly) | % : | ; ;

! sged. i 73 L 38 L 23 |40 | 21 i

i i | 1 | 5 .
Time After Onset of Post-Infarction Angina,

4,3.57,

During pain.| 21 hrs. | 45 hrs. 69 hrs.

21 20 20 | 22

%
i

Tempe rature Record.
Temperature 99°F., 24 how s following admission.

Erythrocyte Sedimentation Rate (Westergren).

Time After Clinical Onset.

118 hrsi42 hrs,13l hrsi9th day.|16th day.25rd dayi30th day.
mm/lstfmr.lo- | 5 | 8 7 3 7 T 9 .

| | i

COMMENT:

The history and clinical findings were very suggestive
of & good risk myocardial infarction. The electrocardio-
sgramy,;, performed 18 hours after the onset of the pain,
was highly suggestive' but not diagnostic of intramural
myocardial infarction. Serial electrocardiograms were
diagnostic of intramursl myocardial infarction. Pyrexia
and minimal peripheral vascular failure developed

. following the onset of the chest pain. Serum transaminase
activity was at high levels 17 hours after the onset of
the illness but was normal thereafter. The erythrocyte
sedimentation rate was at the usper limit of normal at
this time and thereafter was normsle. The assay was
considered to have provided early and valuable
confirmatory evidence of the pressnce of acute myocardiczl
infarction. The transience of the rise was noted.

An attack of anginas pectoris at rest, which lasted
for 30 minutes was also observed. An electrocardiogram
was not performed but there was no pyrexia, no evidence
of peripheral vescular fzilure or subssguent rise in
the erythrocyte sedimentation rate. Serum transsminase
activity was normal following this attack of anginal pain.
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History of Present Illness.

A male, aged 44 years, a spirit merchant, was zdmitted to
hospital on the 27th. February, 1957. He had previously
been in hospital from the 16th September, 1956 to the 29th.
September, 1956, at which time he had complained of a sudden
attack of burning pain at the back of his neck, which spread
into the front of his chest and down both arms. Five days
previously, after skipping, he had experienced sharp pain in
the right calf muscles, and the right lower leg had become
swollen and painful. The calf muscles were acutely tender
on admission and it was thought that he had a deep venous
thrombosis, probably associated with a minor muscle tear. The
electrocardiogram showed no abnormality and it was considered
that his symptoms had been due to pulmonary embolism without
pulmonary infarction. He was treated with anticoagulants
for a fortnight and the leg was supported by viscopaste. He
was discharged from hospital on the 29th September, 1956, and
was seen as an out-patient on the 10th October, 1956 and the
7th November, 1956, when he appeared to have made a good
recovery except for a complaint of discowmfort at the back of
his neck, which was not suggestive of angina pectoris.

On the 27th December, 1956, he was seen agein because of
two transient episodes of stabbing chest pain. The history
was not suggestive of angina pectoris. Full clinical
examination revealed no abnormality and the electrocardiogram
showed no significant abnormality.

On the 26th. February, 1957, he was again examined,having
felt generally unwell for two months. For two weeks he had
complained of short lasting attacks of weakness and
parae sthesia affecting his arms and, on the 24th February, 1957,
he had complained of acute burning pain in the right shoulder
and arm and in the chest to the right of the sternum, lasting
fifteen minutes. He vomited once.

On the 26th February,l957, at 3.a.m., he was awakened by
severe chest pain felt to the right of the sternum, which was
burning in character. The pain was felt also in his right
shoulder and down the right arm, passing between the shoulder
blades. It was very severe and lasted for six hours and
caused him to vomit several times. He was admitted to
hospital on the 27th February, 1957.

Clinical Findings on Admission.
The patient was a middle-aged man, who was in no distress.

Cardiovascular system: Blood pressure 140/85 mm.Hg. The
pulse was regular in rate ( 90/min.) and rhythm. The apex beat
was not felt. The heart sounds were pure and of -good quality.
The second sortic sound was accentuated. No abnormality was
- found on full examination of other systems.

Treatment and Progress.

Anticoagulant therapg was started on the 28th February,
1957 and continued for 28 days. /2
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Treatment and Progress (ctd.)

L.5.07: Severe numbing pain, felt above the right elbow
and referred down into the inside of the arm and into the
fourth and fifth fingers of the right hand, began whilst the
patient was at rest and lasted in severe form for 20 minutes,
but responded within a minute to trinitrin gr.1/150. He
had similar, but less severe attacks of pain on the 28th
February, 1957, at 2.30 p.m., and 7.45 p.m.

2.3.573 B.P. 95/50/0 mm. Hg. The patient complained of
a feeling of tightness in the left praecordium.
4.3.57: B.P. 110/80 mm. Hg. There had been no

recurrence of pain. The heart sounds were distant and
difficult to hear,

20.3.57:  B.P. 120/80 mm. Hg. The patient had been
subject to occasional stabbing left praecordial pains when he
developed pain in his right arm and in the back of his neck
lasting three hours, The pain was not severe and there wza
no change in the patient's good general condition. The pain
was relieved by trinitrin gr.l/150.

244,573 X-Ray film of the chest showed that the heart,
‘although of hypertensive configuration, was not enlarged.
X-Rays of the cervical spine showed slight osteoarthritis of
C.VOS.

14,4.57: The patient was discharged from hospital. His
blood pressure was 130/80 mm. Hge'

ile ctrocardiographic Findings,.

I. 17.9.56. The only abnormalities noted in the electro-
cardiogram were low voltage T waves in leads III and V.6.
Lateral myocsrdisl ischaemia was considered possible but serial
tracings were not performed.

ITI. 27.12.56. - The electrocardiogram showed.no significant
change,

III. 26.2.57. ( 12 hours after the onset of chest pain.)

The electrocardiogram showed ST-T elevation with
biphasic T waves in V.4, suggestive, but not diasgnostic of
antero-septal myocardial infarctlon.

IV. 28.2.57 (54 hours after the onset of chest pain).
The electrocardiogram showed progressive
ST-T changes in V.4 and V.6., dlagnostic of fairly extensive
intramural antero-septal myocardial infarction.

Ve 24.3.57 The electrocardiogram showed no further
change .

Serial Serum Transaminase Activity (Unite/ml/min.)

Time After Clinical Onset on
26th. February, 1957 at 3 a.m.

54 hrs.| 78 hrs. 102 hes.| 126 hrs. 150 hrs) 174 hrs.
35 40 35 3 | 29 20

i ;
Note that there was no rise in S.G.0.T. levels following /3
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/following severe pain on the lst. March, 1987, ( 78 hours
following onset of pain on the 26th February, 1957

Temperature Re cord.

99.6°F. ( 4 days after admission. )

Erythrocyte Sedimentation Rate (Westergren., )

Time After Clinical Onset on
26th.February, 1957,

SRR 4

5 days. 14 days. 31 days.

:6 mme.. 4 mm 3 mme

COMMENT ¢

The history and clinical findings were very suggestive
of a good risk myocardial infarction and serlal electro-
tcardiograms showed changes diagnostic of intramural
myocardial infarction. rol 1ou1ng the patient's admission
to hospital, pyrexia was 1o ted but there was no evidence
of veripheral vascular feilure and the erythrocyte
sedimentation rate was normsl on repeated examination.
Serum transaminase activity was first estimated 54 hours
following the onset of chest pain and normel results were
obtained then and on succesding days. Lt was considered
that the peck transaminase activity had probably occurred
be fore the patient's admission and that activity had
fellen to normsl levels before cstimstions were performed.
The alternative explanation is thet transaminzse activity
had failed to rise for reasons unknown. That f.ulty
technigue was not the explansticn of the findings was
suggested by the finding of high serum transaminase
activity in other sera on the szme daye.

An attack of angina pectoris at rest 1¢st1ng for 20
minutes was observed 78 hours following the pain which
accompanied myocardial infarction. There wus no electro-
scardiographic evidence of a fresh myocardldl inferction.
Serum transaminsse activity did ot rise above normsl levels
and the erythrocyte sedimentation rate remained normel.
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History of Present Illness.

A male, aged 62 years, a welfare officer, was admitted to
hospital on the 6th.February, 1957, complaining of dyspnoea
and angina pectoris on exertion, of six months' duration.
For six months he had becn breathless on moderate exertion
and had noted a burning pain in the left upper praecordium
and shoulder. This pain cleared in about a minute if he
stopped to rest.

On the 3lst. January, 1957, when climbing stairs, a similar
pain occurred which lasted for ten minutes after resting and,
on the morning of the 1lst. February, 1957, whilst dressing,
the patient sulffered a burning pain in the left upper
praecordium which radiated down the left arm and lasted for
24 hours despite rest in bed. The pain settled
spontaneously and did not recur. He became breathless on
the slightest exertion theresfter and,two or three times each
day, he had short attacks of dyspnoea with a sensation of
choking, lasting three minutes. His body weight had been
increasing.

Past History.

The patient had right lobar pneumonia in November,
1955,

Clinical Findings on Admission.

He was an elderly, obese, anxious man whose lips were
slightly cyanosed.

Cardiovascular System: Blood Pressure was 130/90 mm.Hg.

The pulse was regular in rate, 100 per minute, and rhythm.

The apex beat was not palpable. The left border of the heart
was outwith the mid-clavicular line by percussion me thod.

The heart sounds were difant, but pure. The second pulmonic
sound was accentuated.

Resplratory System:? The only abnormality detected was high-
pitched rhonchi audible at all areas with fine crepitations

at both lung bases. No other abnormality was discovered on
full clinical examination.

Treatment and Progress.
The patient!s anxiety was allayed by treatment with sodium
phenobarbitone, gr. 1 t.i.d.
9.2.57: Dyspnoea had improved with rest but the liver was
enlarged 2" below the right costal margin. Ascites and
minimal sacral oedema with jugular vein congestion were
present and Mersalyl therapy was started.

20.2457¢ The signs of mild congestive cardiac failure had
cleared with Mersalyl treatment and progress was uninterrupted.

205,57 The patient was fit for discharge from hospitalj;
ambulant without symptoms. /2
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/symptoms.  Blood Pressure = 145/ 95 mm.Hg. X-Ray film
of chest,compared with previous films (November, 1957),
showed enlargement of the left ventricle.

Electrocardiographic Findings.

I. 7.2.57:-= (6 days after clinical onset). The electro-
cardlogram was diagnostic of an extenslve transmural antero
septal myocardial infarction.

Serial Serum Transaminase Activity (Units/ml/min.)

Time After Clinical Onset
on 3lst.January 1l957..

6 days. | 7 days. | 8 days. | 9 days.

84 30 30 | 30 i

Temperature Record.

Low Grade Pyrexia was present. Temperature = 99° - 99.40,,
for three days following admission.

Erythmeyte Sedimentation Rate (Westergren).

Time After Clinical Onset on
3lst.January 1957.

6 days. | 11 days. 18 days. | 32 days. 39 deys. 46 days:
40 60 39 28 | 22 25

COMMENT s

The history and clinical findings were vVery suggestive
of left ventricular failure following acute myocardial
infarction. There was no evidence of peripheral
vascular fallure on admission, but the patient was
considered to belong to the poor risk category of myo-
cardial infarction because of significant enlargement of
the heart. The electrocardiogram was diagnostic of
transmural myocardial infarction. The transaminase assay,
6 days after the onset of the illness, showed abnormally
high transaminase activity but was judged not to have
contributed to the diagnosis.



CASE NO. 10.

41,
History of Present Illness.

A male, aged 69 years, a retired Nzval Petty Officer, had
been treated in hospital in April, 1952, when he was suffering
from attacks of paroxysmal cardiac dyspooea, due to severe
ischaemic heart disease, the electrocardiogram showing changes
characteristic of left bundle branch block. At that time, he
was very obese but, after having lost three stones by strict
dieting, he made a surprisingly good recovery, his only complaint
being dyspnoeca on moderate exertion. The B.P. was 160/80 mm.Hg.
on discharge.

At 2 p.m., on the 27th Februvary, 1957, whilst attending a
funeral, he collapsed and was admit ted to hospital within an
hour of the onset of his illness.

Clinical Findings on Admission,

The patient was unconscious and could not be roused by
painful stimuli. He was very cyanosed and pink, frothy sputum
flecked his lips. He was extremely dyspnoeic.

Cardiovascular System: Blood Pressure was 210/120., pulse rate
64 beats per minute, irregular due to the wresence of ventricular
extrasystoles. The heart was enlarged, the apex beat being
situated 6" from the mid-sternal line in the fifth interspace.

Respiratory System: Coarse rales were heard throughout the lung
fields and the percussion note was diminished at the right lung
base.,

Treatment and Progress.

Oxygen, given by oxygen mask, resulted in a return to
consciousness in 30 minutes and the severe gasping respirations
responded to treatment with morphine sulphate, gr.l/4 intra-
muscularly. Tre atment with anticoagulant drugs was started.
Pollowing resuscitation, further examimation was possible.

Examination of the central nervous system revealed slurring
of the specch, although the patient was rational,and there were
signs of right hemiparesis, the plantar response on the right
side being extensor. Ophthalmoscopic examination revealed
doubtful papilloedema of the left optic disc with Grade III
arterioselerotic changes in both fundi.

The acute dyspnoea lasted 8 hours.

28%2.57¢ Dyspnoea was no longer present. The right facial
we akne ss had recovered, while the right plantar response was
equivocal, We akne ss of the right arm persisted. The B.P. was
115/80 mm.Hg. The patient could not remember the events of the
previous day with clarity but recalled having a tight feeling
in his chest before the incident.

1.3.57s B.P. 135/80 mm.Hg. Numerous ventticular ectopic
beats were present. Veakness &f finger and wrist movements of
right hand was noted.

15.3.57: /2
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15.3.57: B.P. 140/80 mm.Hg. No further symptoms

complained of. Strength of right hand slowly improving.

9.4.57: X-Ray film of chest showed enlarged heart of

hypertensive configuration. The lung fields showed no

abnormality.
14.4.57: B.P. 160/90 mm.Hg. The patient was well and

ambulant without symptoms, and was discharged from hospitel.

Electrocardiographic Findings,.

I. 27.2.57: 3 p.me. ( 13 hours after collapse) The electro-
cardiogram was not diagnostic of myocardial infarction but
showed changes of left bundle branch block. &Hctopic beats

of left bundle branch form were present.

II. 5.3.57: The electrocardiogram again showed no
uniquivocal evidence of myocardial infarction although minor
sequential changes were possibly indicative of infarction.

The changes indicative of left bundle block were unchanged.

Serial Serum Transaminase Activity (Units/ml/min.)

Time -After Clinical Onset on 27th February
1957 at 2 p.m,.

)
8

|

ni

* ts.E%%?oly*\ 60 i, 32 § 32 {~454 i 30 i

. 2 hrs. 18 hrs. 42 hrs.|76 hrs. 100 hrs. | 124 hrs.
| i ! i
. - : T

Temperature Record.

On first day after admission temperature = 100.6°F.
On second day after admission temperature- TOU0.8CF.
Low-grade pyrexia during third and fourth

daysm 99°F.

Erythrocyte Sedimentation Rate (Westergren,)

Time After Clinical Onset on Z27th.February,
1957 at 2 p.m.

Time, 2 hrs. | 5 days. 12 days. 33 days. 41 days.

s j
mm/lst hr. 2. l 23 L 19 j 17
|

20

COMM=NT &

The clinical findings were those of left
ventriculer feilure and right hemiparesis. The history
of previous ischsemic heart dis ease, the acute
development of pulmonary osdema and the development of
minimal peripheral vascular failure were sugges=tive of
acute poor risk myocardisl infarction. The first
electrocardicgram showved the changes of left bundle
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/ bundle branch block and there was no unequivocal
evidence of myocardisl infarction in the second electro-
scardiogream although there were minor secuential changes
pos8sibly indicative of myocardiel infarction. The
erythrocyte sedimentation rate was raised five days after
the onset of the illness and pyrexia was noted.

Serum transaeminase activity reached high levels
18 hours after the onset of the illness and this was the
only abnormal estimation recorded on repected examineation.
The rise in btransaminase activity waes trensient. The
presence oi cerebrel artery thrombosis, however, makes
interpre tation of "the serum transaminase findings difficult.
In this study, cerebrel infarction hus not been found to
be associated with incre ased serum transzminase activity,
but such an increase in activity has been reported by
other workers so that, in this case, it is uncertain
whe tlker the rise in activity wes dwe to acute myocardial
infarction or acute cerebral infarction, or the combination
of these conditions.




CASE NO. 11, 45,
History of Present Illness.

A female, aged 69 years, a housewife, had been treated in
hospital in April, 1956, for a myocardial infarction of
conslderable severity, which had been preceded by anginal pain
on effort of eight months! duration. There was a history also
of a mild myocardial infarction in July, 1954. During her
stay in hospital in 1956 bouts of paroxysmal auricular
fibrillation wers observed. The heart was enlarged, an
X-ray film of the chest shewing an enlarged heart of hyper-
tensive configuration. The blood pressure was 135/70 mm.Hg.

After discharge from hospital, the patient remained well
until August, 1956, when she began to suffer severe sharp pain
in the left praecordium which spread into the throat and down
the left arm to the elbow. The se pains were induced by
exertion, relieved by rest and prevented by the judicious use
of trinitrin.

In January, 1957, the patient began to have the same pain on
slight exertion. On the 10th PFebruary, 1957, she had an
attack of palpitation lasting several hours, unaccompanied by
pain. On the 1llth.February, 1957, anginal pain came on at
. rest and lasted for one and a half hours. The patient went %o
bed. At 1.30 a.m., on the 15th February, 1957, she had an
attack of anging pectoris at rest, which lasted until 8 a.m.,
on  the same duy. At 10.30 p.m., on the 17th Februsry, 1957,
the pain recurred and had been present until her admissionto
hospital at noon on the 18th Februsry, 1957.

Clinical Findings on Admission.
The patient was an elderly, obese woman, whose lips were
cyanosed. Mild shock was also present.
Cardiovascular System: Blood pressure 160/100 mm.Hg. The
pulse was regular in rate ( 112/min.) but occassional ectopic

beats, probably auricul r, were present. The apex beat was
not defined but the heart was enlarged to percussion.

_ No abnormality was detected on full clinical examination of
other systems.

Tre atment and Progresse.

19.2.,57s Anticoagulant therapy was started, the chest pain
having been controlled by repeated intramuscular doses of
Pethidine , 100 mgnm. The patient'!s general condition was good.
The state of shock lasted for four hours after admission.
20.2.573 Blood pressure 105/55 mm.Hg. There was jugular
congestion and painful hepatomegaly. Medium crepitations at
both lung bases were hearé on auscultation. The pain in the
right hypochondrium was considered to be assoclated with
conge stion of the liver, There was no complaint of chest
raine.

21.2.572 The patient complained of central chest pain,
retferred to the area between the shoulder blades. Dyspnoea
at rest was noted. BeP. 110/80 mm.Hg. Pericardial friction
was heard in the fourth left intercostal space, 2" from the
mid-sternal line. The heart and pulse were irregularly
irregular in beat (rate 120/min. ) /2
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On examinatlon of the abdomen, liver tenderness was less
marked. No abnormality was present on examination of the
chest.

22.2.57: Marked tachycardia and pulsus alternans were present
but The pulse was regular.

25.2.57: The patient complained of intermittent epigastric
and substernal discomfort. The pulse was grossly irregular.
Auricular fibrillation, probably paroxysmal in type, was
diagnosed.

25.2.57: The pulse was regular in rate and rhythm. Bouts of
tachycardia, during which the pulse and heart beats were
totally irregular, were observed frequently. The episodes of
irregularlty were short, lasting from 10 minutes to 15 minutes.
Paroxysmal auricular flbrillation was considered to be the most
likely diagnosis but electrocardiographic confirmstion was not
obtained.

27.2.57s Extreme tachycardia was noted. The pulse Wus
regular, the rate being 160 beats per minute. A test dose of
Quindine sulphate, gr.3., was given. Following electro-
cardiograms:- The tachycardia subsided, the apex rate being
98 beats/minute.

1.3.57s Pulsus alternans was again noted. Slight sacral
oedema was present.

4,3.57: Increasing dyspnoea, sacral oedema and jugular venous
congestion were noted and congestive cardiac failure was
diagnosed. Mersalyl therapy was started.

6.3.57: The patient's genersal conditiocn was much improved.
There hesd been no recurrence of pain.

7.3.572 A bout of paroxysmal auricular fibrillation assoc1ated

with severe angina pectoris lasting for one and a half hours
was observed. There was clinical evidence of bilateral pleural
effusions. Congestive cardiac failure was still present and
treatment with digitalis leaf was started. Heart rate during
paroxysmal fibrillation was 120-130 beats/min.

9.3.,57¢ The patient's condition steadily deteriorated and she
died at 7.30 a.m.

Electrocardiographic Flndings.

I. 23.4.56: Electrocardiographic changes were consistent
with the dlagnosis of o0ld posterior myocardial infarction with
left ventricular strain. Transient auricular fibrillation or
supraventricular tachycardia was noted in lead V.Z2.

II. 18.2.57: (20 hours after the onset of pain on 17.2.57):
The electrocardiogram showed changes diagnostic of a recent
falrly extensive antero septal myocardial infarction and of an
0ld posterior myocardial infarction. Ventricular ectopic
beats were noted. The recent infarction 1s transmural.

IIT. 27.2.57: The electrocardiogram showed changes suggestive
ol recent posterior myocardial infarction. Supraventriculsr
tachycardia rate 160/min. was present Full chest leads were
not taken. /3

|
|
N
I
|
|

|

|



ELECTROCARDIOGRAM CASE: DO.

M

47



ELECTROCARDIOGRAM CASE NO.

ELECTROCARDIOGRAM CASE 10.

IIu)

11 (3)

48.



-3

49,
Serial Serum Transaminase Activity (Units/ml/min.)

Time After Clinicael Onset of Chest Pain on
17th February, 1957 (10 30 Pena)

14 hours. 35 hours. 59 nours.| 83 hours. .
| 62 158 | 871 36 |

| . I

Time After Onset of Chest Pain and Heart
Irregularity on 2lst. February, 1957.

|
0. 24 hrs.| 48 hrs. | 72 hrs. | 96 hrs. |
6 60 86 | 40 | 34 ;

Time After Onset of Supraventricular Tachycardia
_on 27th February, 1957.

t
i

10 hrs. 34 hrs. 58 hrs. 82 hrs. }

46 % 48 1 48 32 Hi

Time After Onset of Anglnal Pain on 7th March 1957.

i

7 hours. ‘ 31 hours. *

18 20 é

- i

Temperature Record.

99.2°F was recorded 24 hours after admission;
thereafter, the temperazture was normal until death.-

Erythrocyte Sedimentation Rate (Westergren).

Time After Clinical Onset € Chest Pain
on 17th February, 1957.

| 14 hrs. z 8 days. % 14 days. §
L 9 mm. 20 | 14

Post-Mortem Findings.

Post-mortem examination carried out on March 9th. 1957,
showed bilateral pleural effusions with markesd collapse of
both lungs. The lungs on sectlon contained relatively
little blood or air,

The heart was considerably enlarged due to dilatation
of the anterior wall of the left ventricle. The coronary
arteries all showed severe atheromabous degeneration. The
anterior vessel was occluded by fairly recent clot and
atheroma, at a point 2 inches from its commencement; the
circumflex vessel was not occluded but was very narrow at
several places. The posterior vessel showed old occlusion /
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/occlusion at a point 3 inches from its commencement. The.
left ventricle showed two old small areas of healed
infarction, one on the posterior wall and the other on the
left lateral wall. Ther¢ was recent complete infarction of
the remainder of the posterior wall, the interventricular
septal and a small part of the anterior wall. The
infarction was of several days! duration, and the wall at
this point showed early dilatation.
- The alimentary trauct showed no abnormality apart from
three small gastric polyps.
The liver showed an extreme degree of congestion with
early cardiac cirrhosis.

The spleen and other organs of the body showed only
~congestive changes.

Death was considered to be due to cononary artery
thrombosis and left ventricular failure.

Results of Histological Hxamination.

Heart: Sections showed changes diagnostic of recent
acute myocardial infarction, with wide spread mnecrosis

of heart muscle. sreas of ischaemic fibrosis of the
muscle were also present.
Liver: Sections showed moderate chronic venous

conge stione

COMMENT s

The patient was considered to have sustalned myo-
tcardial infarctions on 17.2.57 (1lla) and on 21.2.57 (11Db).

In the first attack (1lla)., the history and clinical
findings were typical of poor risk myocardial infarcticn
and the electrocardiogram was diagnostic of transmural
myocerdial infarction . & minimal degree of peripheral
vascular failure and pyrexia were present. Serum
transaminase levels were significeantly elevated while the
BE.S.R. was within normsl limits and before the electro-
cardlograms were performed. Transeminase awnsay was
judged to hawve contributed early,valuable evidence of
the occurrence of myocardial infarction.

In the second attack (11b)., the histéry and
clinical findings were typical of poor risk acute myo-
cardial infarcticon, the development of pericardial friction
and paroxysmel auricular fibeillation being considered
very significant. The electrocardiogram showed changes
very suggestive but not diagnostic of recent posterior
myocerdizl infarction. It is noted that these changes
were observed 5 days following the onset of the
myocardial infarction and, in addition, that full chest
leads were not taken. Peripheral vascular failure was _
not noted during this attack. Serum transaminase levels of
activity rose to high levels 24 hours after the onset

and were /5



51,
O -

/ were consldered to heve besn valusblein confirming the
diagnosise The bouts of paroxysmzl auricular fibrillaetion
were considered to be too evanescent to heve affected the
serum transaminase levels, ‘

On 27.2.57., 2 bout of suprcventricular tTachycardia we
followed by a bordsrline rise in serum transaminase levels.
There was no clinical evidence of recurrence of myocerdicsl
infarction.

An attuck of severe angina pectoris in assoclation with
peroxysmel auricular fibrilletion on 7.3.57 did not result
in significant rise in serum tresnsaminase activity. There
was no clinical evidence of recurrence of myocardial
infarction, but no electrocardiograms were performed.

Post mortem examination confirmed the presence of
myocardial infarctions.
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CASE NO. 12.
History of Present Illness.

A male, aged 51 years, a watchmaker, was admitted to
hospital on the 2lst. Janusry, 1957, having been seized with
severe retrosternal pain,whilst working,at 10 a.m. The pain,
which was crushing in character, was not referred and was still
present on admission to hospital at 11 a.m., despite the
administration of morphine sulphate, gr.l/4., intramuscularly,
by the patient!s family doctor.

Past History.

The patient had had symptoms suggestive of peptic
ulceration for ten years and a duodenal ulcer was diagnosed
after radiological examination in April, 1956. In January,
1956, the patient had an attack of similar severe praecordial
pain, which was. related to exertion, and he was confined to
bed for six wseks and did not return to work for three months.
Following this rest he still complained of anginal pain and
breathle ssness on undue exertion. At this time, hypertension
had been noted.

Clinical Findings on Admission.,

The patient was pale and frightened. His skin was cold
and clammy and there was overfilling of the neck veins.

Cardiovascular System: Blood pressure was 200/140 mm.Hg.
The puls e rate was reguler in rate (110/min) and thythm. The
heart was enlarged, the apex beat being situated 5" from the
mid sternal line in the fifth interspace. The heart sounds
were well heard. There was a loud blowing systolic murmur,
best heard at the apex of the heart. The second aortic sound
was accentuated.

Re spiratory System: No adventitiae were heard on
auscultation over the anterior chest or axillary regions.
No other abnormality was discovered on full clinical
examination.

Tre atment and Progress..

The retrosternal pain responded to treatment with
Pethidine 100 mgm. given intravenously. Anticoagulant
therapy was not started becmuse of recent symptoms of
dyspepsia.
22¢1e57 B.P. 140/110 mm.Hg. Tachycardia: was present,
(120/min.)  Jugular vein congestion was present and the
patient remained pale and apprehensive..

On examination of the abdomen, the lower abdomen was tense
and distended, although there was no muscular rigidity or
tenderness on palpation. This distension was ascribed to
me te orism.

23.1.57:  B.P. 125/90 mm.Hg. Tachycardia ( 110¢min.) The
patient was no longer shocked.

25.1e57 B.P. 110/60/zero (sounds did not disappear).
Gensral condition much improved.

/2
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26.1.57: Blood pressure 125/90 mm.Hg.

28.1.57¢ Blood pressure 115/90 mm.Hg. There was no
evidence of congestive cardiac failure.

29.1.57 The patient was feceling well. There wsas no
recurrence of pain although he was still dyspnoelc on slight
exertion. Y

Blood pressure was 120/90 mm,Hg. The apex beat was
situated 4" from the mid-sternal line in the fifth interspace.
Loud, creaking, systolic sound was heard over the mitral
and pulmonic areas, conducted over the left lung anteriorly.
The character of the sound suggested the diagnosis of
pleuro-pericardial friction but there was no diastolic
component to the sound.

On examination of the chest, the percussion note was
diminished over the left lung base and the air entry was
diminished in this area. Numerous crepitations were heard
. on auscultation over both lung bases posteriorly.

A ward film confirmed the presence of heart enlargement
and there was lung fie%? conge stion.

54,

3l.1.57: The friction sound was no longer heard.

1.2.57: B.P.110/80 mm.Hg. The pabtient had no complaints
except dyspnoea on slight exertion.

3.24573 The pstient's condition had been satisfactory

until 12.15 a.m., when he asked for a drink of water. The
nurse noticed that he was collapsed and breathing noisily
and called the House Physician. The patient was found to be
dead at 12.20 a.m. Permission for autopsy examination was
not given, Dsath wes considered to be due either to rupture
of the heart or further massive myocardial infarction.

Blectrocardiographic Findings.

I. 21.1.57: (7 hours after onset of chest pain). The
electrocardiogram showed changes diagnostic of an extensive
trensmural acute antero septal myocardial infarction. No
further electrocardiograms were taken.

Serial Serum Transaminese Activity (Units/ml/min.)

Time After Clinical Onset of Chest Pain
on 21.1.57.

1

Hrs. 23 hrsLQhrs. Slhrs. 45 hrs. 69 hrs.93 hrs.126 hrs.

Units, 10| 86 | 186 164 82 24 | 32

i

—

Time After Friction Sound noted (29.1.57).

24 hrs. | 48 hrs. | 72 hrs.
16 20 20 |

/3
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Temperature Record.

A temperature of 99°F. was recorded 16 hours after
admission and an irrsgulsr low-grade pyrexia was present
for seven days after admission, the temperature ranging
from 97.2°F., to 100.4°F. The temperature was elevated
to 99.4°F. at 6 p.m., on thse 3lst. Janusry, 1957.

Erythrocyte Sedimentation Rate (Westergren.)

9 hours after onset of pain (21.1.57) E.S.R = 20mm./lst.hr,

COMMENT 2

The history and clinical findings were typical of
a poor risk acute myocardial infarction and the electro-~
cardiogram was diagnostic of transmural myocardial
infarction. Pyrexia and a minimal - moderate degree of
peripheral vascular failure were present. Serum
transaminase activity reached high diagnostic levels
but the assay was not considered to have -contributed
to the didgnosis, the electrocardiogram having provided
the earliest confirmation of the dlagnosis.




CASA NO. 13. 56,

History of Present Tllness.

A male, aged 52 years, a watchmsker, was admitted to
hospital on the 10th December, 1956, complaining of severe
burning retrosternal pain, which had begun on the 7th
December, 1956 at 3 a.m., and which radiasted to the left
shoulder blade and into both arms. Since then, he had been
bre athless. The pain had béen more or less constant although
it varied in severity. It had eased since the 9th December,

1956. '
Previously he had not experienced breathlessness, even on

climbing stairs, and had not noticed any ankle swelling.

Past History.

For several years he had suffered from indigestion after
meals, with epigastric pain going through to the back on
eccasions. This pain was always relieved by alkalis.

He had a hasematemesis one year ago but barium meal
examination showed no abnormality. Although he had vomited
several times since the onset of pain on the 7th December, 1956,
there had been no blood in the vomitus.

Clinical Findings on Admission.

The patient was an ill-looking, apprehensive man who was
dyspnoeic at rest. There was neck vein congestion and peripheral
coldness was noted. There was no cyanosis or oedema. Blood
pressure was 80/65 mm.Hg.

Cardiovascular system? Pulse rate was 130 beats per minute,
regular in rate and rhythm, thready in character. The apex beat
was 13" outwith the mid-clavicular line. The he art sounds were

very distant. A pericardial friction rub was heard over the
mid-sternal region.
Re spiratory Systems Coarse crepitations were heard on

auscultation at both bases, being more marked on the right side.

Alimentary syfem: The liver was one finger's breadth
palpable below the right costzal margin and was tender on
palpation. No other abnormelity was found on full clinical
examination of other systems.

Treatment and Progre ss.

Morphine sulphate, gr.l/4., was given to control the pain.
Anticoagulants were not used because of previoas history of

peptic uleer. Penicllin (600,000 units Distsquaine daily) and
Digitalls leaf, gr.ii. t.i.d., were administered.

12,12.56¢ B.P. 85/65 mm.Hg. Hypotension and congestive
cardiad failure were present.

13.12,561 B.P. 75/55 mm.Hg. The patient had no complaints

but he was obviously very ill and marked mental confusion was
noted.

14,12,56¢ B.P. 85/30 mm.Hg. There was no recurrence of
pain but the patient's condition deteriorated and he died

suddenly. Unfortunately permission for post mortem exam. wis
re fused. /2
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zlectrocardiographic Findings.

I. 10.12.56: (Three days after onset of retrosternal pain).
The electrocardiogram showed changes diagnostic of an acute

and very extensive transmural myocardial infarction. (antero
septo lateral, & posterior).

Serial Serum Transaminase Actlvity(Uhlts/ml/min )

Time After Clinical Onset at 3 a.m.
on 7th ILecember, 1956.

4 deys. 5 days. 6 days.

}
|
|
{
1

80 60 620

Temperature Record.

The temperature was normal until just before death,
when it rose to 99.8CF.
Erythrocyte Sedimentation Rate (Westergren).

Three days after onset of pain on 7th December, 1956
at 3 a.m., E.S.R. = 54 mm/ lst.hour.

COMMENT ¢

The patiént was considered to have sustained )
myocardial infarctions on 7.12.56 (13a) and on 13.12.56
(13b). 1In the first attack, (13a) the history and
clinical findings were typical of poor risk myocardial
infarction and the electrocardiogram was dlagnostic of
transmural myocardial infarction. There was no pyrexia
but minimal-moderate degree of peripheral wvascular
failure was present. Serum transaminase activity was at
high levels but the assay was not considered to have
contributed to the diagnosis.

In the secondezttack (13b) on 13.12.56 there was no
pain, the only change being the fairly rapid onset of
marked mental confusion and inereasing peripheral vascular
failure which became marked. The patient died before an
electrocardiogram was performed. Serum transaminase
activity rose to very high levels 24 hours after the onset
of this change in clinical condition and the assay was
consgidered to have provided valuable evidence in support of
"the clinical diggnosis of 'poor risk myocardial infarction.
In the absence of post mortem confirmation of the diagnosis.
the possibility of the rise in transaminase activity being
- due to centrilobular necrdsis of liver cannot be finally
excluded.
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History of Present Illness.

A male, aged 65 years, a starch worker, was admitted to _
hospital on the Znd.December, 1956, complaining of retrosternal
pain. - Whilst hurrying homewards on the 29th November, 1956,
at 11 p.m., he was seized with severe epigastric psin which
radiated into the substernal and left praecordial region of
the chest and down the inner aspect of the Left arm, causing
the fingers of the patient's left hand to tingle. The pain
was very severe and constricting in character, and stopped him
in his tracks. It remained fairly severe for three hours
and then subsided,to be succeeded by a sensation of retrosternsal
tightness which was made worse by exertion. He continued to
work, however, until the 1lst. December, 1986, when a similar
pain started at 5 p.m., and remained severe until he called
his doctor on the 2nd. December 1956, who, after giving the
patient Omnopon gr.2/3 intramuscularly, sent him to hospital.
The paln lasted until 2.30 p.m., on the 2nd IDecember, 1956.

Past History.

The patient had been unduly breathless on exertion for
several years and he had also complained of a sensation of
epigastric fullness, relieved only oecasionally by alkalil
powders for two years. Mild symptoms of intermittent
claudication affecting the right leg had been present since
1954. At this time, the blood pressure was 210/100 mm.Hg.
The patient underwent an operation for prostatectomy in
January, 1956, and he had no symptoms referable to urinary
tract thereafter.

Clinical Findings on Admission.

The patient was overweight and apprehensive. Slight
cyanosis of the lips and finger tips was noted.

Cardiovascular system: Blood pressure was 130/90 mm.Hg.

The pulse was irregular due to the presence of ventricular
ectopic beats, rate 92 beats per minute. The apex beat was
situated 44" from the mid-sternal line in the fifth inserspace.
The heart sounds were well heard. A systolic murmur was heard
just medial to the apex beatb.

Re spiratory System: A few fine crepitations were heard on
auscultation over both lung bases.
No other abnormality was found on full clinical examination of

other systems.

Treatment and Progress.

Anticoagulant therapy was started on admission and was
continued for 28 days.
3,12.86: Blood pressure was 160/80 mm.Hg. The patient had an
attack of praecordial pain associabed with a sense of
constriction, lasting for 15 minutes; this-was relieved by
Omnopon, gr.l/3 intramuscularly.
8.12.56¢ The patient developed diarrhoea which re sponded
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/responded within 5 days to treatment with :
phthalylsulphathiazole, despite failure to isolate organisms-
from the faeces.

A ward film of the chest showed enlargement of the ke art
but the lung fields were clear.

20.1.57: The patient made an uneventful recovery. He was
ambulant without symptoms before discharge from hospital.
Blood pressure was 150/80 mm.Hg.

klectrocardiographic Findings.

I. 3,12.56:- 6,30 a.m. (38 hours after onset of pain at

5 p.m., on the lst.lecember, 1956. ) The electrocardiogram
showed changes diagnostic of an acute extensive, transmural,
antero septo lateral myocardial infarction.

Serial electrocardiograms were not pefformed.

Serial Serum Transaminase Activity (Units/ml/min.)

Time After Clinical Onset at 5 p.m. on
lst. Iecember, 1956.

38 hrs.| 59 hrs. | 83 hrs. | 131 hr;I
62. 36 17 12 |

s

Temperature Recorde.

A temperature of 99°F was recorded each day from
2nd December 1956 until 5th December 1956.

Erythrocyte Sedimentation Rate (Westergren).

Time After Clinical Onset at 5 p.m., on
lst.December, 1956.

16 days.| 21 days. 28 days. 35 days.

35 31 30 25

COMMENT ¢

The history and clinical findings were very
sugge stive of a good risk acubte myocardial infarction.
The electrocardiogram was diagnostic of transmural
myocardial infarction. Pyrexia was present, but there was
no evidence of peripheral vascular failure. Se rum
transaminase activity was significantly elevated but the
assay was not considered to have contributed to the
diagnosis.



CASE NO. 15. . 62,

History of Present Illness.

A male, aged 57 years, a storeman, was admitted to hospital
on the 30th March, 1957, comrlaining of retrosternal pain.
For one month he had had mild attacks of retrosternal pain and
dyspnoea on exertion which subsided spontaneously when he
rested. On the 26th March, 1957, he developed severe retro-
sternal pain, gripping in character, whilst at rest in bed.
This pain spread into the upper arms and into the back of the
neck. It eased gradually over a period of hours but the
patient remained conscious of substernal unease until, on the
day of admission, he suffered another attack of severe pain of
similar nature at 10 a.m. ‘

Past History.

In 1952, the patient underwent the combined operation of
gastro-enterostomy and vagotomy for symptoms of duodenal ulcer.
He had been symptom-free since this operation.

Clinical Findings on Admission.
The patient complained of moderately severe retrosternal
pain but he was only mildly shocked.

Cardiovascula r Systems: B.P. 100/70 mm.Hg. The pulse was
recgular in rate ( 90/min) and rhythm. The apex beat was not
palpable. The heart sounds were faintly heard,but pure.

Re spiratory System: A few rhonchl were heard on
‘auscultation over both lung bases.

No other significant abnormality was found on full clinical
examination of other systems.

Treatment and Progress.

Retrosternal pain was quickly controlled by injection
intramuscularly of Omnopon, gr.l/3 and anticoagulant therapy
was started on day of admission.

2.4.57: B.P. 95/70 mn.,Hg. There had been no recurrence of
symptoms and the patient felt well,
9.4.57: B.P. 100/70 mm.Hg. His general condition was

satisfactory.

12.4.57: Whilst apparently making satisfactory progress, the
patient collapsed and died suddenly. Permission for post-
mortem examination was refused.

Ele ctrocardiographic Findings.

I. 30.3.57: 5 peme (7 hours after clinical onset.) The
electrocardiogram was technically unsatisfactory because of
electrical interference, but showed changes diagnostic of an
acute , extensive , transmural, antero septo myocardial infarction.
Serial electrocardiograms were not performed.

/2
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Serial Serum Transaminase Activity (Units/ml/min).

Time aAfter Onset of Pain at 10 a.m. on the 30th
March, 1957, .

! } i i '
7 hrs.{24 hrs. 47 hrs.| 74 hrs. 85 hrs.| 109 hrs.

48 60 65 % 56 29 25.
ok ; R

Temperature Record.

20 hours after admission, a temperature of 999F was
recorded. :

Erythrocyte~Sedimentatibn Rate (Westergren).

Time After Clinical Onset at 10 a.me.
on 30th March, 1957.

| ;
24 hrs. E 6 days. = 14 days.
|

e

52 20 - 14

COMMENT ¢ The hisfory and clinical findings were very
suggestive of a good risk acute myocardizl infarction, while
the electrocardiogram was diagnostic of transmural myocardisl
infarction. Pyrexia and a minimal degree of peripheral
vascular failure were present. Serum transaminase activity
reached high levels but the assays were not considered to
have contributed to the diagnosis. Iespite the relatively
low levels of serum transeminase activity recorded, the
patient died suddenly presumably from another attack of
myocardial infarcticn. It should be noted also that,
whereas the electro-cardiogram was dlagnosiic of myocardial
infarction, 7 hours after the onset of the illness, serum
transaminase activity was at borderline levels.,
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History of Present Illness.

L male, aged 54 years, a p=rks superintendent, was
admitted to hospital on the loth March, 1957, complaining of
recurring attacks of retrosternal pain of fourteen days!
duration.

On the 2nd March, 1957, he had complained of retrosternal
pain on exertion which had lasted for fiiteen minutes, despite
resting.

On the 7th March, 1957, he had an attack of gripping
retrosternal pain at rest which lasted for fiw minutes.

On the 12th March, 1957, and on 15th March, 19857, at 5 p.m.,
he suffered minor attacks of anginal psin at rest.

At 1 a.m., on the 15th March,1957, he was awakened from
sleep by severe gripping retrosternal pain, which lasted for
ore hour and was accompanied by an attack of paroxysmal

cardiac dyspnoe=a. At 8 a.m., on the morning of admission,
the pain returned whilst at rest and remained fairly severe
for three hours., There had been no radiation of the pain.

Past History.

In Iecember, 1956, the patient was admitted to hospital
for treatment of epistaxis arising from Little's area. No
cardiovascular abnormality was present at this tire. The
Blood pressure was 120/65 mm.Hg.

Clinical Eindings on Admission.

The patient was a well built man of ruddy complexion.
There were no signs of shock or of congestive cardiac failure.

Cardiovascular System: Blood pressure was 125/85 mm.Hg.

The pulse was regular in rate ( 68/min ) and rhythm. The apex
beat was situated in the mid-clavicular line in the fifth
interspace. The heart sounds were well heard and were pure.
The second sortic sound was accentuated.

No other abnormality was found on examination of other systems.

Tre atment and Progress.

The paln, present on admission, was adequately treated by
Omnopon, gr.l/3., administered intramuscularly. Bre atment
with anticoagulant drugs was started shortly after admission
and continued for 21 days.

19.3.57: B.P. 110/75 mm.Hg. The patient complained of
slight burning pain over the lateral aspect of his left upper
arm, having been symptom-free since admission.

10.4.57: B.P. 115/80 mm.Hg. The patient was feeling well
On examination of the cardiovascular system, the apex beat was
situated 1/2" outwith the mid-clavicular line. The heart
sounds weres pure.

27.4.573 B.P. 125/85 mm.Hg. 4fter uneventful progress,
the patient was discharged from hospitzl, having been symptom-
free whilst ambulant. i
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@lectrocerdiographic Findings. 68.
I. 16.3.97: The electrocardiogram showed changes highly

suggestive of an esrly acute, extensive, intremursl wntero
septal myccardisl infarction.

II. 28.8.57: The electrocardiogrem showed progressive
changes diagnostic of an acute, extensive, intramursl antero
septo lateral myocardial infarction.

III. 6.4.57: The electrocardiogram showed similar changes to
previous tracing but "T" wave inversions were less marked.

Serial Serum Transaminase Activity (Units/ml/min).

Time (in hours) after onset of Chest Pain at
8 a.,m. on 16th March, 1957.

6 hrs.| 28 hrs. | 52 hrs. 73 hrs. 99 hrs. 125 hrs.

o5 i 23 26 21 23 20

|
l
| |

Temperature Record,. ’

The temper%ture,5o hours after admission, was
recorded as 99 F.

Erythrocyte Sedimentation Rate (Westergren).

Time After Clinical Onset of Chest Pain
at 8 a.m. on 16th March, 1957,

6 hrs.| 10 days.| 14 days. 21 days. 28 days. 35 days.
, a | ’
3 10 10 [ 1o \ 8 { 8
COMM=NT »

The history and clinical findings were very suggestive of
a poor risk acute myocerdial infarction and the electrocardlio-
sgram, teken 8ix hours after severe chest pain accorpanied by
dyspnoea, was highly suggestive of an acute intramural
myocardial infarction and this diagnosis was confirmed by
serial-ele ctrocardiograms. Pyrexia was noted but there wes
no evidence of peripheral vascular failure. Se rum
transaminase activity showed no deviation from normal for
five days after the patient's admission to hospital..The
erythrocyte sedimentation rate rose to the upper limit of
normal ten days after the onset of the illness. It was
considered that the attacks of chest pain, before that which
occasioned the patient's admission.to hospital, had been

angina pectoris and that the failure of /

3
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/failure of transaminase activity to rise above normal was
not due To late sampling of the serum, although a
satisfactory explanation of the fallure could not be found
since the specimens of sera from the patient were
repeatedly examined, with normsl result. Alsc, the
specimens of other sera examined on the same day showed
abnormally high transaminase activity. The only
alternative explanaticn is that a trensient rise,which was
not detected, occurred between 6 and 28 hours efter the
onset of tl® myocardizl infarction.

i




CASH NO. 17. 70

History of Present Illness.

A mule, aged 64 years, a labourer, was admitted to
hospital at 2.45 p.m., on the 19th March, 1957, complaining
of severe retrosternal pain. At 1.30 p.m., on ths day of
admission, he had been seized by severe retrostsrnal pain,
constricting in character, which sprezd all over the front of
the chest and into the neck and lower jaw. The pain was

still present on admission. On the evening of the 18th Murch,
1957, he had suffered a minor attack of retrosternal pain
whilst sitting in a chair. The pain had lested for about ten

minutes and settled on his retiring to bed.

Past History.

The patient was in hospital from the 3lst. October, 1955,
until the 14th Iecember, 1955, following an attack of myocardizl
infarction, posterior in site, complicated by the development
of mild failure of the left ventricle. Aortic incompe tence
of syphilitic origin, the blood Wasserman Reaction being
positive, was also diagnosed and, following his recovery from
the attack of myocurdial infarction, he reczived two courses of
treatment with potassium iodide orally, penicilllin by
intramuscular injection and bismuth by intramuscular injection.
On discharge from hospital, his blood pressure was 140/75 mm.Hg.
Following his discharge from hospital in December, 1955, he had
been symptom-free.

Clinical Findings on Admission.

The patient was in great pain on admission and very
distressed. He was dyspnoeic and slight cyanosis of the lips
and finger tips was present. He was considered to be
sufrering from moderate ,severe shock.

Cardiovascular Systems: B.P. 140/40 rm.Hg. The pulse was
regular in rate ( 96 per minute ) and rhythm. The apex beat
was 1/2" outwith the mid-clavicular line. The heart sounds
were well heard. A long,blowing diastolic murmur wes present
at the aortic area and was cdondutted down the left border of
the sternum into the mitral area.

Re spiratory System: Numerous rhonchi were heard on
auscultation over both lung bases posteriorly and anteriorly.

No other abnormality was found on full clinical examination of
other systems.

Tre atment and Progress.

The chest pain responded to repeated injections of
pethidine 100 mgm., intramuscularly and treatment with anti-
coagulant drugs was started on the day of admission and
continused for 28 days.

2043.573 Blood pressure was 105/45 mm.Hg. No recurrence
of pain or dyspnoea was noted.
2e4.57¢ The patient remained symptom-free. Blood

nressure 125/45 mm.Hg.
27.4.573 /2
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27.4.573 The patient had been ambulant without svmot

- 1 symptoms
end he was considered to be fit for discharge from hospital.
Blood pressure was 140/60 mm.Hg. _

Llectrocardiographic Findings.

I. 51;19.55:— The electrocardiogram showed changes
diagnostic of a transmural, posterior myocardisl infarction
and was suggestive of septal ischaemia.

II. 16.11.55:~ The electrocardiogram showed changes as
before of posterior,transmural myocardial infarction, but the
ST-T change to normal in V.4., confirmed that antero septal
ischaemia had been present.

III. 19.3.57:~ (2 hours after onset of chest pain on

19th March, 1957). The electrocardiogram showed wide spread
ST-T depressions diagnostic of acute coronary insufficiency.
Changes diagnostic of an old,transmural posterior myocerdial
infarction remained.

IV. 16.4.57:~ The electrocardiogram showed éhanges
consistent with the diagnosis of postero-lateral infarction,
possibly an extension of old, posterior myocardial infarction.

gerial Serum Transeaminase Activity (Units/ml/min).

Time (in hours) after onset of chest pain at
1.30 pom. on lgth Mal"ch, 1957.

] : : |
2 hrs. 22 hrs. 46 hrs.|70 hrs.194 hrs. 118 hrs.%

33 | 171 93 60 | .25 | 25 §

Tempe rature Record.

The temperature was 99.8°F., 24 hours after admission.

Erythrocyte Sedimentation Rate (Westergren).

Time After Onset of Chest Pain at
1.30 p.m. on 19th March, 1957.

46 hrs.|9 days.|16 days. 23 days. 30 days.

|1

11 9 1 | 8 . 14

COMMENT / +....B
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CONIENT s

The history and clinical findings were very suggestive
of poor risk acute myocardial infarction. Serial electro-
cardiograms were diagnostic of transmural myocardisal
infarction. Pyrexia and periphersl vascular failure of
a minimal - moderate degree were present. Serum
transaminase activity reached high levels when the electro-
cardiographic pattern was not diagnostic of acute myocardial
infarction, and when the erythrocyte sedimentation rate
was just above normal levels and consequently was
considered to have made a valuable contribution to the
disgnosis. Aortic incompe tence of syphilitic origin
was not thought to have contributed to the rise in serum
transaminase activitye.




CASE No. 18, 75.
History of Present Illness.

A female, aged 56 years, a housewife , was admitted to
hospital on the 26th. February, 1957, complaining of severs
retrosternal pain of five hours! duration. Five hours
before admission, whilst at rest, the patient developed
s6 Ve re gripping retrosternal pain, which disappeared within a
few minutes of her taking a tablet of trinitrin,(gr.1/150.)
The pain returned in severe degree half an hour later and the
administration of trinitrin was without effect. The pain
was gripping, steady and severe, snd radiated down the inner
aspect of the left upper arm. The patient had felt unusually
breathless on exertion before the pain started. She had
vomlted several times before admission to hospital. Omnopon,
égrél/B), had been administered intramuscularly by her family

octor,

Past History.

The patient had been in hospital from the 12th November,
1953, until the 1lo6th January, 1954, for treatment of an
anterior myocardial infarction. This illness had been
preceded by attacks of anginal pain on exertion of ten days!
duration and by symptoms of intermittent claudication in the
left leg of three months! duration. She was successfully
treated with anticoagulant drugs. The blood pressure on
admission had been 220/110 mm.Hg., but had fallen to 120/70
mm. Hg., before discharge from hospital. Following her
discharge from hospital, the patient's general condition was
good but she had attacks of anginal pain on exertion and
excitement, which responded to treatment with trinitrin. She
was breathless on exertion following mesals. The blood
pre ssure during this period returned to hypertensive levels,
e.g., 190/130 mm.Hg., 180/110 mm.Hg.

Clinical Findings on Admission.

The patient was pale, and her skin was cold and clammy.
She was restless and, despite sedation, continued to complain
of severe pain. There was no dyspnoea.

Cardiovascular Systems: Blood pressure 140/105 mm.Hg.
The pulse was regular in rate (100/min.) and rhythm. The apex

beat was neither visible nor palpable. The heart sounds were
well hesard and were pure.
Re spiratory System: A few fine crepitations were heard

on suscultation over the lung bases.
No other abnormality was discovered on full clinical
examination of other systems.

Treatment and Progresse.

Anticoagulant therapy was started shortly after admission,
and repe ated doses of pethidine , 100 mgm., intramuscularly,
were given to alleviate the che st pein.

The blood pressure fell precipitously to 80/60 mm.Hg., and
the patient died suddenly at 3 a.m., (8 hours after the onset
of pain). Permission for a post-mortem examination wes /2
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nlectrocardiographic Findings.
I. 12.11.53.) o ons . .
II. 16.11.53.) ~ Serial electrocardiograms showed changes
of an acute transmural antero septal
myocardial infarction.

IIl. 28,1.97: The electrocardiogram showed changes
indicative of antero-lateral myocardial ischaemia and of an
old, anterior myocardial infarction.

IV. 26.2.57: (5 hours after onset of chest pain). The
electrocardliogram showed changes indicative of acute coronary
insufficiency and also changes consistent with dizgnosis of
an-old myocardial infsrction remaincd.

Serial Serum Transaminase Activity (Units/ml/min).

5 hours after onset of pain = 30 units,.

Temperature Record.

The patient!s tempsrature was normal throughout period
of observation. —

Erythrocyte Sedimentation Rate (Westergren).

No examinations were pe¥formed.

COMMENT ¢

‘The history and clinical findings were typical of
poor risk myoceardial infarction. The electrocardiograms
showed changes indicative of acute caronary insufficiency
and of an o0ld anterior -myocardial -infarction. There was no
pyrexia but marked peripheral vascular failure developed
shortly after the patientts admission to hospital. Serum
transaminase activity was normal five hours after the onset
of the illness. When the history, clinical findings and
ele ctrocardiographic changes were considered together, the
diagnosis of acute myocardial infarction was made.

The failure of the serum transaminase activity to rise

in the first few hours following the onset of an acute
myocardial infarction is well illustrated in this case.



CASE WO. 19, 79.

History of Present Illness.

A female, aged 68 years, a housewife , was admitted to
hospital on the 20th February, 1957, complaining of attacks
of breathlessness since the 17th February, 1957. ’

The patient, who had been subject to winter che st colds
for many years, had developed a chest cold five weeks before
admission to hospital. The chest infection took longer than
usual to subside and she observed that, following this illness,
she was unable to climb a flight of tenement stairs without
marked breathlessness. This alarmed her, since such
exertion previously had not induced such symptoms.

On the 17th February, 1957, she awoke during the night
and was very breathless for fifteen minutes. Neighbours gsve
her brandy, which helped her greatly. Since then, although
forced to do a certain amount of housework, s she lived alone,
she had had frequent attacks of breathlessness which were most
severe on first rising in the morning.

There was no relevant past history.

Clinical Findings on Admission.

The patient was an elderly, dyspnoeic female, whose lips
were cyanosed. Slight jugular vein overfilling and minimal
ankle oedema were present. There was no chest pain.

Cardiovascular System: B,P. 160/100 mm.Hg. The pulse was
regular in rate (96/minute) and rhythm. The heart was
enlarged, the apex beat being situated 1" outwith the mid-
clavicular line. The heart sounds were well heszrd and pure,
the second aortic sound being accentuated.

Re spiratory System: The percussion note was diminished
over the right lung base and,on auscultation,fine crepitations
were hesrd over both lung bases.

Abdomen: The liver edge was palpable 1" below the costal
margin in the right hypochondrium.

No other abnormality was found on full clinical examination

of other systems,

The diagnosis of left ventricular and congestive cardiac
failure ,probably due to "silent" myocardial infarction, was
made, and anticoagulant therapy was started.

Treatment and Progress.

On admission, the patient was given morphine sulphate,
gr.1/6., intramuscularly, and oxygen was administered because
of the cyanosise. She settled quickly with this.treatment and
she was symptom-free on the day following admission.

3.3.57: The patient suddenly became very bre athle ss and
remsined so for seven hours. The attack subsided ]
spontaneously. The patient denied having felt any chest pein.
4.3,57; B.P. 140/90 mm.Hg. Cardiac findings were as

be fore . Chest: Numerous fine crepitations were heard ct

both lung bases /2
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3063457 The patient e d remsined symptom-free and there
was no evidence remaining of congcstive cardisc failurs. She
had been ambulant for a fortnight without symptoms. She was
discharged to her home.

sle ctrocardiographic Findings.

I. 20.2.57: (3 days after onset of dyspnoes.) The
electrocardiogram showed changes diasgnostic of an acute,
transmural, extensive antero septo lateral infarction.
Changes suggestive of a possible old posterior myocardial
infarction were also present.

II. 4.3.57: (24 hours after attack of sudden dyspnoea
on 3.3.57.) The electrocardiogram confirmed the previous
findings but, in addition, it showed changes possibly
indicative of lateral extension of the infarcted area. An
error in the siting of V.6 electrode could also account for
the changes.

ITI. 27.3.57: The electrocardiogram showed changes

ugge stive of further antero-lateral ischaemla but again, the
position factor obscures. There has probably been a
lateral extension of the infarcted area.

Serial Serum Transaminase Activity (Units/ml/min.)

a) Time (in days) after Onset of Dyspnoea
on 17th February, 1957.

S

S days. | 4 days.t 5 days.?

17 12 9 § i

b) Time (in hours) after Onset of Dyspnoesa
on 3rd March, 1957.

I i
24 hrs.t 48 hrs.! 72 hrs.| 96 hrs.% 120 hrs.

51 | 60 40 20 15

f

Tempe rature Record.

The temperature was normal throughout the patient's stay in
hospital. -

Erythrocyte Sedimentation Rate (Westergren).

Time (in days) after Onset of Dyspnoea on
17th February, 19957.

f

3 days. .- 10 days.

i

3 | 6 /%
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Erythrocyte Sedimentation Rate (Westergren). (eta)

Time ( in days ) after Onset of Dyspnoea
on the 3rd March, 1957.

L 3 days.
18

COMMwNT ¢

Attacks of acute myocardial infarction were observed
on 17.,2.57 (19a) and on 3.2.57 (19b).

In the first attack, (19a)., the onset of symptoms
of paroxysmal dyspnoea and congestive cardiac failure was
sugge stive of a poor risk acute myocardial infarctiocn and
the electrocardiograms were diagnostic of acute transmural
myocardial infarction three days after the onset of the’
illness. The serum transaminase and erythrocyte
sedimentction rate were normal, at this time, and there
was no subseguent rise in either test related to this
attack of myocardial infarction. No pyrexia or
periphersl vascular failure were observed following the
attack. It was concluded that the failure to find an
elevated transaminase was due to the delay (72 hours) in
obtaining serum following the myocardial infarction. It
should be noted that tests on other sera performed on the
samrg day gave high serum transamlnase values.

In the second attack (19b)., there was again no chest
pain but the sudden onset of severe and prolonged breath-
:lessness was very suggestive of a fresh poor risk myocardial
infarction. Serisl ele ctrocardiogrems following this attack
showed changes probably indicative of lateral extensi-n of
the previous transmural myocardial infarction. There was
evidence of congestive cardiac failure and minimal peripheral
vaseular failure developed. Serum transaminase activity
was at high levels 24 hours after the onset of dyspnoea.

The erythrocyte sedimentation rate was elevated three days
after the onset of the attack.

The recording of further che st leads would probably
have clinched the disgnosis electrocerdlographically but the
assay was considerzd to have contributed early and valusble
confirme tory evidence of myocardial infarction.



CASE NO.20.

History of Present Illness. 84,

A male, aged 54 years, a patiern-maker, was admitted to
hospital on the 18th November, 195&, cemplaining of
re trosternal pain of three and a half hours' duration.

For six months, the patient e d had symptoms of angina
pectoris on exertion, the pain disappearing after a few
minutes'rest. Breathlessness on exertion had also been noted.

At 2.30 a.m. on the 18th November, 1956, he was awakened
by a very severe crushing pain behind his sternum and he
became very breathless. The pain radiated down his left arm
and was referred into both shoulders and up both sides of
his neck. He felt weak, cold and light-headed. The pain was
present on admission to hospital at 6.15 a.m.

There was no relevant p= st history.

Clinical Findings on Admission.

The patient was obsse, pale and the extremities were cold.
He sweated profusely. There was no cyanosis or jugular vein
conge stion.,
Cardiovascular System: B.P. 115/100 mm.Hg. The pulse was
regular in rate ( 114 per minute), and rhythm. The apex
beat was situated in the fifth interspace in the mid-
clavicular line. The heart sounds were rapid and distant, and
well marked protodiastolic triple rhythm was present.

Re spir atory System: Rhonchi were heard on suscultation all
over the lung fields.

No abnormality was detected on full clinical examination of
other systems.

Treatment and Progress.

The chest pain responded to treatment with pethidine,
100 mgm., given by intramuscular injection. Tre:tment with
anticoagulant drugs was started soon after admission and was
continued until death.
19.11.56: There had been serious deterioration in the
patient's condition. B.P. 70/40 mm.Hg. The pulse was
impalpable; jugular venous congestion was present. The
apex beat was now 1" outwith the mid-clavicular line. -The
he art sounds were very distant and protodiastolic triple
rhythm was present. Pericardial friction was heard over
the apical region.

Re spiratory System! There were numerous medium crepitations
he srd on suscultation over both lung bases, especlally over
the left lung base.

Later in the day, the patient vomited several times, and
he was pale and sweating. He was restless and mentally
confused. On examination, the pulse and heart rate was found
to be 40/minute.
20.11.56¢% The patient's condition was very grave. Mentel
Confusion was severe and the patient was barely conscious.
BeP. 70/0 mm.Hg. Pulse and heart rate was 32/minute. /2.
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21.11.56: Bncoursging improvement was noted. The patient's
colour and peripheral circulation were much improved.

B.P. 120/80 mm.Hg. The pulse was regular in rate (80/min. )

and rhythm. Cardiasc findings were unchanged.

25.11.56: There had been no recurrence of pain and
satislactory progress had besn maintained.  B.P. 120/70 mm.Hg.
The pulse rate was 82/minute. The apex beat was again felt in
the mid-clavicular line. There was a short systolic murmur

at the mitral aes.

29.11.56: Satisfactory progress had been maintained when
his condition suddenly deteriorated. On waking, the patient
complained of tingling and numbness of the ulnar aspect of
his left hand and at 11.30 a.m., he became breathless, pale,
and collapsed. The blood pressure could not be measured by
auscultatory methods but, by palpation, the systolic blood
pressure was 50 mm.Hg. The pulse was just palpable and its
rate was 120/minute. The heart sounds were rapid, of poor
guality and difficult to hear.

30.11.56: The patient's condition had been regarded as
hopeless but he was given Omnopon, gr.l/3., by injection and
Aminophyline, .25 mgm. intravenously. He rallied somewhat
and the blood pressure had risen to 90/60 mm.Hg.

2.12.563 B.P. 100/70 mm.Hg. The patient complained of
occasional aching praecordial pains of very short duration.
1.1.57: He had maintained good progress and had been
sitting up in a chair. B.P. 100/70 mm.Hg.

3¢1le57 Whilst having his evening meal, the patient

suddenly fell forwsrd, became cyanosed and, despite attempts
at resuscitation, he died within 15 minutes. Permission for
post-mortem examination was refused.

Electrocardiographic Findings.

I. 19.11.56: The first electrocardiogram was diagnostic
of a recent,extensive, transmural antero septo lateral
infarction with evidence of marked intraventricular conduction
defect. : Lo

II. 20.11.563 The electrocardiogram showed changes
diagnostic of complete heart block as well as those of recent
antero septo lateral infarction.

ITT. 22.11.56: The electrocardiogram now showed no
evidence of reart block, but showed sequential changes of ant-
ero septo lateral myocardial infarction, with severe intra-
ventricular conduction defect.

IV, 18.,12.56: This electrocardiogram showed further
post-infarction sequential changes and the intraventricular
conduction defect was still present. There was no evidence
of a second myocardial infarction.

It was unfortunate that no electrocardiogram wus
performed immediately following the episode of collapse and

hypotension on the 29th November, 1956. /3
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Serial Serum Transaminase Activity (Units/ml/min.)

Time (in hours) After Onset of Chest Pain on
. - 18th November, 1956,

¥

|

31 hrs. 54 hrs.!78 hrs.102 hrs 126 hrsl150 hrs.
r ; z |

]
l
1 Mo ,
- 180 | 250 i 140 , 8 - 70
. ‘ i 1

w0
o

35

]

Time (in hours) after Onset of Sudden Collapse and
Hypotension on 29th November 1956.

2 hrs.| 24 hrs.| 48 hrs. | 72 hrs.

| 96 nrs.

30 . 90 i 60

i
|
|
|
|
|
i
{

a i
45 1 32 i

Tempe rature Record.

.The temperature recorded on the 19th November, 1956, was
99.8°F. No further rise in temperature was recorded.

Erythrocyte Sediméntation Rate (Westergren).

Four days after onset of chest pain on the 18th
November 1956, E.S.R. = 30 mm./ lst.hour.

Time (in days) after Onset of Collapse and
Hypotension on November 29th 1986.

¥

"7 days. | 13 days. 29 days. !

16 | 10 8

- |
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COMIENT ¢

The patient was considered to have sustained attacks
of myocardial infarction on 18.11.56 (20a) and on
29.11.56 (20b).

In the first attack (20a)., the history and clinical
findings were typical of acute myocardial infarction (poor
risk). The electrocardiogram was diagnostic of transmural
myocardial infarction. Pyrexia and a moderate - extremely
marked degree of peripherzl vascular failure were present,
especilally during the episode of heart blocke. Serum
transaminase activity rose to high levels but the asssay
was not considered to have contributed to the diagnosis.

In the second attack (20b)., ©parsesthesize in the
left hand and dyspnoea at rest were the only complaints
but theilr association with marked peripheral vascular
failure of 24 - 48 hours! duration led to a confident
clinical diagnosis of acute myocardial infarction.
Unfortunately, electrocardiographic confirmation was not
obtained. Serum btransaminase activity rose to high levels
and the assay was considered to have provided valuable
confirmatory evidence of myocardial infarction. There was
no pyrexia following this attack and, as the erythrocyte
sedimentation rate had been elevated following attack (20b),
the estimation of the erythrocyte sedimentation rate did not
contribute to the diagnosise.



CASE NO.21. 9%.

History of Present Illness.

A female, aged 55 years, a housekeeper, was awakened by
severe retrosternal pain at 5.30 a.m., on the 26th April, 1957
the pa;n being referred into her throat and down her rigﬁt arm:
The.paln lasted for three hours but gradually subsided thereafter
having been accompanied by vomiting and sweating., The patient ’
was admitted to hospital at 9 p.m., on the 26th April, 1957.

Past History.

The patient had been known to suffer from mitral stenosis of
rheumatic origin since the age of 17 years, but led a fairly
active life until 1955 when she began to complain of dyspnoes on
exertion. At this time, auricuk r fibrillation was noted but,
since the rate o fibrillation was slow, digitells was not
required for its control and, in 1956, she underwent the
operation of simple mastectomy for spheroidal cell carcinoma of
the right breast. This operation was followed by a course of
rzdiotherapy which had resulted in post-irradiation fibrosis in
the right lung. The blood pressure at this time was
180/90 mm.Hg.

Clinicsl Pindings on Admission.

The patient was an overweight woman, whose extremities were
cyanosed. There was no oedema or jugular venous congestion.
Bilateral varicose veins were present. A right mastectomy scar
wes present with post-irradiation telanglectatic chenges in the
skin in the area surrounding the scar.

Cardiovasculer System: B.P. 125/95 mm.Hg. The puls e was
irregular in rate, rhythm and force. The pulse rate was 72/min.
The apex beat was heard £" outwith the mid-sternal line in the
fifth interspace. The heart sounds were irregular, rate 80/min.,
and difficult to hear because of their softness. There was a
long, rumbling diastolic murmur present at the mitral area.

Re spiratory System: The percussion note was dull over the
right middle zone of the right lung posteriorly. Bronchial
breathing was present over this area.

Alimentary System: Liver dullness, by percussicn, was
noted 17 bolow the right costal margin in the mid-~clavicular line.

No other clinical abnormality was found.

Treatment and Progress.

Oon admission, treatment with heparin and dindevan was
started and continued for three weeks. Three hours following
admission, the blood pressure had fallen to 90/70 mm.Hg.

274,573 B.P. 100/60 mm.Hg. There had been no recurrence of
chest pain. Jugular venous conge stion was now noted and the liver
edge was palpable 13" below the right costal margin.

31.5.573 B.P. 120/80 mm.Hg. The patient was allowed out of
bed.
/2
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17.6.57: The patient was discherged from hospital, havin

. 92,

g

been symptom-free since the day of admission.

slectrocardiographic Findings.

The electrocardiograph wes unserviceable at the time of
admission and an electrocardiogram wes not examined until
three days after admission,

IT. 29.4,57; The electrocerdiogrem was diagnostic of acute

transmur.l posterior myocsrdial infarction and auricular
fibrillation, .
II. 5.5.57s The electrocardiogram showed sequentisl

changes of post-myocardial infarction with suriculsr
fibrilletion. Occasional ventriculer extrasystoles were also
noted,

Serial Serum Transeminase ACtivity )Units/ml/min.)

Time 4Lfter Clinical Onset.

Hours. 15 27 54 78 | 102 126

| Units. 85 135, 90 50 | 30 & 25

i | l - |

Temperature Recorde.

No elevation of temperature was recorded.

Brythrocyte sedimentatidn Rate (VWestergren).

Time after Clinical Onset. B

40 di—}.ys . )
f
|
‘

. 1 ‘ ! ’
15 hrs, 12 days; 19 days. 33 days.

mmé%??o 14 i o9 22, ~\; 18
; L

8

1

COMMINT ¢

Iespite the presence of mitral stenosis and auricular
fibrillation, the history and clinical findirgs were very
suggestive of acute myocardial infarcticn (poor Plsk).' The
electrocardiogram was diagnostic of transmural myocardial
infarction. No pyrexia was observed but minimal to mogerate
veripheral vascular failure was present. Se rum t?ansamlnase
actbivity reached significant levels when the Z.5.R. wes ‘
slightly elevated. The e¢lectrocardiograph was ?ot service s
sble at the time of the patient!s asdmission and in the se .
circumstance s the transaminzse cssay was considered to hive /o
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/have contributed valuable conflrmatory evidence of
myocardial infarction,
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CASE NO. 22.

History of Present Illness.

A ma%e, aged 64 years, a lsbourer, was admitted to hospital
on the oth May, 1957, having collapsed in the strect. Whilst
walking to work, the patient felt light-headed and szt down to
rest. With rest the sensation passed but, when he started to
walk again, he felt the "world reeling about him" and he sank
slowly to the ground. He felt no pain but began to retch
continuously. He felt very wesk and unable to stand.

Past History.

In 1936, the patient's right leg was amputated below the
knee following an injury. In May, 1956, he was treated in
hospital, the diagnosis being chronic bronchitis and sciatics.
At this time, the blood pressure wes 135/70 mm.Hg. Following
treatment he was able to resume work. In Jsnuary, 1957, he
was forced to stop work because of a rccurrvence of left-sided
sclatic pain. He was on his way to re-start his work when he
developed the symptoms which led to his admission.

Clinical Eindings on Admission.

The patient was & man of rather low intelligence and
history-taking was difficult. He was moderately shocked. He
wore an artificial 1imb.

Cerdiovascular System: B.P. 140/95 mm.Hg. The pulse was
regular in rate (64/minute) and rhythm. The apex beat was
felt 3" outwith the mid-clavicular line in the fifth inter-
space. The heart sounds were well heard, pure and of good
gquality.
Re spiratory System: No abnormality was found on full
clinical examination.
Central Nervous System: There was slight but definite weak-
e ss of the ieft face and limbs. The tendon reflexes on the
left side were increased whilst the left plantar response was
equivocal. Examination of the pupillary reflexes, cranial
nerves, retinal and sensory nervous system reveeled no
abnormality.

The findings suggested the diagnosis of cerebral
thrombosis with left hemiplegia. The shock present on
admission and the sudden onset led to an electrocardiogream

being performed.
Treatment and Progress.

The signs of shock,:pallor, skin coléness, sweating and
retching passed of £ guickly (6 hours) following the
administration of morphine gr.l/6 intramuscularly and rest in
bed. ‘

7.5.57: B.P. 110/70 mm.Hg. The patient was symptom-free
but the hemiplegic weakness was very marked.

8.5.57: B.P. 120/75 mm.Hg. The patient complained of
shortness of breath at rest and of pain across the lower
abdomen. He was incontinent and the bladder was palpable 3"
above the pubic bone. The incontinence was considersd to be
of overflow type, associated with hemiplegia. /2
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14.5.57; B.P. 110/70 mm.Hg. The patient's general 96e
condition was improved. There had been some rccovery in
power of the left lower limb and in the left arm but the
muscles of the left hand and wrist were powerless., There had
been occasional incontinence of urine.

19.7.57: He was discharged to his own home. His

convale scence had been prolonged because of his difficulty in
learning to walk again with the aid of his srtificial 1limb.
He had succeeded but,unfortunately, there had been no return
d power to his left hand and wrist. Throughout the period
of observation the patient denied having suffersd chest pain.

. flectrocardiographic Findings. -
I. 6.5.57: (3 hours airteéer collapse in the street). The
electroc:rdiogrem showed changes diagnostic of an acute,
extensive, transmural posterior myocardial infarction.

II. 17.5.57: The electrocardiogram showed seguential .
changes of an extensive,transmural posterior myocardial
infarction.

Serial Serum Transaminase Activity (Units/ml/min.)
} | ;

6 hrs. 17 hrs.41 hrs. 65 hrs. 89 hrs. 113 hrs.

37 | 198 | 208 150 | 72 | 35

Temperature Record.

The body temperature was normal throughout the period of
observation.

Erythrocyte Sedimentation Rate (Westergren).

7 days gl4th day. 2lst day.35th day|59th day.

:
i

6 |

92 42 22 | 4

COMM=NTs The onset was atypical and the clinical
findings diagnostic of thrombosis of the right middle
cerebral srtery with hemiplegia of the left limbs. The
presence of minimal peripheral vascular failure raised the
suspicion of acute myocardial infarction (poor risk) , and
the electrocardiograms were diagnostic of transmural
myocardial infarction. NoO pyrexia wes noted. The serum
transaminase activity was elevated to high levels 17 hours
after the onset of the i1llness. The electrocardiograms

- were diagnostic of myocardial infarction 3 hours after the
onset of the illness, when serum transaminase activity was
within normal limits. However, cercbral artery thrombosis
may have contributed to the rise in serum transaminase
activity and,in these circumstances, the ass§y‘wasndt
considered to have contributed to the diagnosise.
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CAst NO., 23.

History of Present Illness.

A male, aged 63 years, an engineer, was admitted to
hospital on the 24th April, 1957, complaining of severe
substernal retrosternal pain. For six months, the patient had
felt praecordial tightness on exertion but he had not
complained of pain until the 21st April, 1957 ,when he had a
sharp retrosternal pain in the chest whilst walking uphill.
This pain disappeared in a few minutes after resting. Atv
10.30 a.m., on the 24th April, 1957, whilst the patient was
at work, he was seized with a severe retrosternal psin which
did not disappear on resting; this pain radiated to the left
wrist and it had been much alleviated before admission to
hosgigal by an intramuscular injection of morphine sulpheste,
gr. [ ]

There was no relevant past or social history.

Clinical Findings on Admission.

The patient was obese, apprehensive and suffering from
slight shock.
Cardiovascular System: B.P. 130/95 mm.Hg. The pulse was
regular in rate (100/minute) and rhythm. The apex beat was
felt in the mid-clavicular line in the fifth interspace. The
heart sounds were difficult to hear and they were of poor
gquality.
Re spiratory System: On auscultation many medium
crepitations were heard over the lover lobe of the left lung,
where the air entry was diminished.

No other abnormality was found on full clinical examination
of other systems.

Treatment and Progress.

The chest pain waxed and waned for 24 hours after
admission, but responded to repeated intramuscular doses of
morphine suphate, gr.:. Anticoagulant therapy was started
shortly after admission and was continued for 28 days. T@e _
patient'!s condition rapidly deteriorated following admission.
His B.P. fell to 95/80 mm.Hg. He became mildly confused,
sweated profusely and cyanosis of lips, fingers and toes
appe ared.

On the 25th April, 1957, his blood pressure was 90/70 mm.Hg.,
and tachycardia (120/minute) was present. The apex beat was
no longer palpable but the heart dullness was outwith the mid-
clavicular line in the fifth interspace. The heart s?unds
were of very poor quality. The findings on auscultation of the
lungs were unchanged. Treatment with penicillin was
started and continued for seven days.

on the 26th April 1957, his blood pressure was 100/80 mm.Hg.
There were now signs of congestive cardiac failure. There“was
overfilling of the neck Veins; the liver was enlarged 3

/2
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/ 3" below.the right costal margin and there were numerous
medium crepitations heard on auscultation over both lung
bases, especially the right.

On the 2nd May, 1957, the patient had had no recurrence
of chest pain ahd the signs of congestive cardiac failure had
disappeared. Hypotension was present, his blood pressure
being 90/75 mm.Hg.

On the 16th May, 1957, his general condition was good; his
blood pressure was 95/80 mm.Hg. Tachycardia (110/minute) was
present.

On the 3rd June, 1957, X-Ray film of his chest showed
an enlarged heart of hypertensive configuration.

On the 7th June, 1957, he had made uneventful progress,
although hypotension had been noted on several occasions.

By the 10th June, 1957, he had been ambulant without
symptoms.

Oon the 15th June, 1957, his blood pressure was 105/80 mm.Hg.
His heart remained enlarged, the apex beat being situated
1" outwith the mid-clavicular line. Occasional ventricular
ectoplc beats wers present. The patient felt well and he
was discharged from hospital.

Electrocardiographic Findings.

I. 24.4.57: (7 hours after onset of chest pain). The
electrocardiogram showed changes diagnostic of a very
extensive acute transmural anteéro septo lateral myocardial
infarction. ‘
II. 15.5.,57: (21 days after onset of chest pain). The
electrocardiogram confirmed the diagnosis of antero septo
lateral myocardial infarction, showing sequential changes.

Serial Serum Transaminase Activity (Units/ml/min,)

Time after Onset of Chest Pain on 24.4.57 at 10.30 am.
T | '

!

!
4 hrs. 26 hrs.; 50 hrs. ' 74 hrs.|6 days. f? days.%

!

33 200 | 153

5

H
!
i
i

3
80 69 | 35

Temperature Record.

The body temperature was 100.49F., 24 hours after admission
and temperatures af 99.60F were observed for three days
following admission.

There after, the body temperature was normal.

/3
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Erythrocyte Sedimentation Rate (Westergren).

Fime After Onset of Chest Pain on 24.4.57 at 10.30 a.m.
! . ! ! T
! | !

if'if hrs. 13 days. 19th dayi26th deyi35rd day.42nd day.48th day.
P i i i !
i/ i | ‘
lst.m3 54 61 | 50 40 |

25 i 10

i

COMNNT ¢

The history and clinical findings were typical of
acute myocardial infarction, and electrocardiogram wes'
diagnostic of transmural myocardial infarction. The patient
was considered a "poor risk' case because of intractable
prascordial pain. Pyrexia and minimal-moderate peripheral
vascular failure were pressnt. Serum btransaminase activity
reached high levels. Both the erythrocyte sedimentation
rate and transaminase activity were normal four hours after
the onset of the illnesse. The assay was not considered
to have contributed to the diagnosis.
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CASE NO. 24.

..A widow, aged 69 years, was admitted to the Victoris
Infirmery, Glasgow, on 13.12.56., complaining of retro-
sternal pain and breathlessness.

For 10 years the patient had been breathle ss on
exertion but she had had no other symptoms. Oon 12.12.50,
at 7 p.m., the patient developed severe retrosternsl
nain of gripping nature which was referred into both upper
arms. The pain lested for three hours and was accompanied
by vomiting which persisted after the pain had eased. She
was admitted to hospital on 13.12.56.

There was no relevant past or family history.

Glinicel Findings on admission.

The petient was an zlderly woman, who was slightly
cyanosed. 3light jugular venous congssticn was present.

Cardiovascular System: B.P. 150/100 mmn.Hg. The pulse
was regular in rate (98/min.) and rhythm. The apex beat
was not palpable but the heart was enlarged, percussion
indic. ting that the left heart vorder lay 1" outwith the
mid-clavicular line. ‘'he heart sowmds were faint but purs.

Re spiratory Systems A few Tine crepitations were heard
on auscultation over the bases of both lungs.

Treatment and Progress.

Anticoagulant therapy was started shortly after
admission snd continued for 28 days. The patient's recovery
wes uninterrupted. B.P. fell on 14.12.56 to 130/70 nm.Hg
but, before discharge from hospital on 24.1.57, the B.P. was
160/90 mm.HEZ.

Electrocardiographic Findings.

(Duplicate records are not availzble for inclusion in this i
study) .« |

I. 19.12.56: ( 7 days after onset of pain on 13.12.56).
The 616 ctrocardiogram showed the changes of left bundle
branch blodk but the low voltage QRS complexes and the
inversion of T wave in a.V.F. was suggestive of septal
myocardial infarction in & horizontal heart; whether the
infarction was recent or old was impossible to saye

IT. 17.1.57: The electrocardiogram showed no
STgniricant sequential chenge .

/2
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Serial Serum Transaminase Activity (Units/ml/min.)

[ﬁours. . 25 - 49
! S
ntts. | seo | 117,

i | i

Temperature Record. \

.The temperature wes 100°F 48 hours after admission,
but was normal thereafter, '

Erythrocyte Sedimentation Rate (Westergren).

Estimations were not performed.
Comment;

The history and clinical findings were very suggestive
of acute poor risk myocardial infarction. The
ele ctrocardiogram, taken 7 days after the onset of the
chest pain, showed the pattern of left bundle branch block
and changes suggesbtive of septal myocardial infarction,
although the age of the infarction could not be determined.
Pyrexia and minimal peripheral vasculer failure developed.

Serum transaminese activity was at high levels 25 hours
after the onset of the illness.

The assay was considered to have been of great value in
confirming the occurrence of acute myocardial inferction.



CASE NO. 25, | 103.

History of Present Illness.

A male, aged 57 years, an office worker, was admitted to
hospital on the 20th March, 1957, having developed severe
retrosternal pain whilst at rest at 6 p.m.

In 1950, when running for a 'bus, he had been seized with
severe retrosternal pain which radiated down both arms, but
which disappeared in an hour with rest. After this attack
he had been subject to angina pectoris on exertion and when
excited. The pains had been relieved by rest and by the
use of trinitrin but they became more frequent and easily
induced in December, 1956.

On January 19th., 1957, he had an attack of severe
re trosternal pain whilst resting in bed. The pain lzsted for
three quarters of an hour despite the use of trinitsin, and
it was associated with bresathle ssness at rest. He stuyed in
bed for four days and then resumed work. On February 8th.,
1987, severe constricting retrosternal pain again came on at
rest. This was associated with severe dyspnoea and lasted
for four days despite the administration of morphine sulphate
gres. Following this attack, the patient remeined in bed
for six weeks. He had been allowed up for short periods, but
whilst in bed at 6 p.m., on March 20th 1957, he again had an
attack of severe constricting substernal pain which was
referred down the inner aspects of both arms. AT 6.45 p.m.,
his family doctor gave him an intramuscular injection of
morphine sulphate gr.:., and atropine sulphate, gr.l/100 and
by 7.30 p.m., the pain had cleared.

There wes no other relevant past or social history.

Clinical Findings on Admission.

The patient was =z middle-aged man, of good colour. e
was not shocked on admission.
Cardiovagcular System: B.P. 135/85 mm.Hg. The pulse wus
regular in rate (100/minute) and rhythm. The apex beat was
not defined and the heart sounds were distant, but pure.
No other abnormality was found on full clinical examination
of other systems.
Tre atment and Progre ss.

Anticoagulant therapy was started soon after admission
and was continued until May 22nd. 1957.
2l.3.57s B.P. 130/80 mm.Hg. The patient was slightly
dyspnoeic at rest and he was sweating. The heart sounds
were difficult to hear. Bxamination of the chest revealed,
on auscultation, numerous medium crepitations at both lung
bases.

22.3.57s B.P. 150/80 mm.Hg. There had bsen no reourrence
of pain but at 6 a.m. on March 24th, 1957, the patient

complained /2
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of low retros?ernal pain which wes referred scross the che ¢t
anc¢ to the epigastrium. The paln was gripping in chiracter
apd %asted for two hours. There was no change in clinical
findings previously recorded.

26434573 B.P, 140/75 mm.Hg.
28.3.57: B.P. 110/70 mm.Hg,.

293,573 The patient complained of gripping pain in left
praecordium at 7.15 p.m., which lasted for 35 minutes.

At 1ll.p.m., the pain recurred, accompanied by feeling of
numbne ss and tingling in both arms and, on this occasion, the
pain lasted for 30 minutes.

3.4,573 B.P. 140/80 mm.Hg. There had been no recurrence
of pain but at 8.30 p.m., the patient had another attack of
gripping retrosternal pain accompanied by tingling in both
arms, which was not relieved by trinitrin. Repeated doses of
intramuscular morphine sulphate, gr.%., failed to control the
pain completely and it did not clear until 5 a.m. on April,
4th, 1957. Clinical findings were unchanged.

5.4.573 B.P. 120/70 mm.Hg. There had been no
recurrence of pain but signs of congestive cardiac failure had
appeared. There was overfilling of the neck veins; the liver
was felt 1" below the right costal margin and sacral oedema
was present. The left border of the heart was placed
outwith the mid-~clavicular line by percussion method; the
heart sounds were difficult to hear and of very poor quality.

6.4,573 Two attacks of angina pectoris wer: relieved by
Trinitrin gr.l/ 150.
8.4.57; The patient had two further attacks of angina

pectoris;the first required morphine sulphate, gr.; intra-
muscularly for its relief, whilst the second attack responded
to trinitrin therapy. Sacral oedema and hepatomegaly had
cleared without special therapy but overfilling of the neck
veins was present.

On 10.4.57 & 1l.4.57, severe attacks of angina required
morphine for their relief. Dyspnoea was associated with the
attacks but no serious degree of shock accompanied them.

B.P. wza well maintained, being 120/80 mm.Hg, but signs of
congestive cardiac failure again appeared and mersalyl therapy
was started.

25.4.57 The congestive cardiac failure had responded to
mersalyl therapy and the patient had had no recurrence of paln
for thirteen days when he suffered another attack of
retrosternal pain at 7 p.m., which was referred down his right
arm. This was somewhat eased by morphine, gr.:s

26,4,57: B.P. 130/55 mm.Hg. At 7 a.m., the patient aweke,
still complaining of severe gripping central chest pain and of
gnawing pain in his left arm. The pain weas easeg by the
intramuscular injection of morphine sulphate, gr.gz but
persisted in mild form for 24 hours in both chest and leit arm.

/5
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30.4.57:  B.P. 120/80 mm.Hg. The patient had another
attack of angina pectoris which responded to trinitrin.

1.5.57:  B,P., 120/80 mm.Hg. At 7 a.m., he complained of
severe gripping retrosternal pain, which spread down both
arms and into the throat, and which lasted for one hour.
Morphine sulphate, gr.:., was required for its relief.

8e5.57¢ There had been no recurrence of pain for a week when,
at 9 p.m., the patient complained of severe pain in both upper
arms,which lasted for 15 minutes despite sedation with )
morphine,

25.5.573 The patient had had no pain for 17 days when he
suifered another attack of "numbing" pain in bothyarms lasting
for 30 minutes. He complained also of an irritating
erythematosis rash on his body and mersalyl therapy was
discontinuved.,

3054572 He had had another attack of cle st and left arm

pain lasting for several hours, beginning at 2 a.m. 4t 11 a.m.,
the pulse rate was 160 beats per minute; it was regular.

The tachycardia responded to treatment with quinidine sulphate,
grs.30., given orally in divided doses, and he was given a
maintenance dose of quinidine sulphate, gr. 3 t.i.d. Treatment
with methyl thiouracil 200 mgm., t.i.d., was started. The

bout of tachycardia was estimated to have lasted for 16 hours.

By 10.6.57., the patient had been symptom-free and was allowed
to 81t in a chair and, by 17.6.57., he had had short walks
in the ward and was symptom-free. X-Ray of his chest showed
the size and shape of the heart to be within normal limits.

22460572 The patient complained of sudden onset of palpitation
and dyspnoea at 3 a.m. When examined at 9 a.m., the pulse
rate was 160 beats per minute and the rhythm was regular.

The tachycardia again responded to quinidine treatment. It was
felt that the prospect of his early discharge from hospital
had excited the patient and precipitated the attack of
tachycardia. The attack of paroxysmal tachycardia lasted
approximately five hours, .

24.6.573 The patient was allowed home. The pulse rate was
70/minute and the rhythm was regular. The patient was
instructed to continue a maintenance dose of methyl thiouracil

50 mgm. dailly.
Ele ctrocardiographic Findings.
I. 20.3.57: (3 hours after onset of pain). The electro-

cardiogram showed changes diagnostic of a recent antero
lateral intramural myocardial infarction. Note Q wave 1n

lead a V L.

II. 26.3.57s The electrocardiogram showed changes which were
sugge stive but not diagnostic of septal extension of the
infarction. Iead V.6 had been defaced, which made inter-

pretation difficult.
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ITI. 5.4.57: The electrocardiogram showed change s
consistent with the diagnosis of an ccute antero septeal
intramural infarction. On review of the tracings, it
was considered that this infarction had occurred before
electrocardiogram "II" was taken.,

IV. 15.4.57: The electrocardiogram showed partial

§iversion of the septal ST-T changes to the iso-electric
ne .

V. 26.4.57: The electrocardiogram showed change s

diagnostic of an acute transmural antero septal myocardial

infarction of fair extent. ~

VI. 1.5.57: The electrocardiogram showed sequentisl
changes confirming the presence of the acute antero septzl
myocardial Infarction noted in electrocardiogram "V".

VITI. 30.5.57: The electrocardiogram showed supraventriculsar
tachycardia, the heart rate being 210 - 220 / minute.
Widespread ST-T deviations, accentuated from previous tracing,
were present.

VIII. 5.6.,57: The electrocardiogram showed reversion to
normal rhythm. This tracing resembled that of "VI'.

IX. 22.6.57: The electrocardiogram again showed
supraventricular tachycardia ( heart rate 200/min.) The

wide spread ST-T deviations previously noted in electrocardio-
gram "VII" had recurred.

Serial Serum Transaminase Actiwity(Units/ml/min.)

Time After Onset of Chest Pain on 20.3.57 at 6 pm.

i i :
Hours., 2 15 | 39 | 63 f
i {
Units. 25 55 19 j 351
Time After Onset of Chest Pain on 24.3.57 at 6 a.m. |
Hours. 12 36 60 84 ;
Units. | 55 80 43 30

Time After Onset of Chest Pain on 3.4.57 at 8.30 pm.

{

[Howrs. | 13 2, 8
Units. 16 19 | 20 |

e

Time After Onset of Chest Pain on 10.4.57 at l Pelle
lHowrs, . 8 00 . 44 | 68 |
Units. B3l 42 | 3L | 24 . /5
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Serial Serum Transaminese activity (ctd.)

Time After Onset of Chest Pain on
2544.57 at 7 pem.

Hours. 12 36 84 108 @ 132
Units. = 100 ; 116 | 80 49 | 30

L . !

Time After Onset of Chest Pain on
1.5.57 at 7 a.m.

!

Hours. | 2 | 26 50 98

- Units. 30 | 35 25 23

Time After Onset of Chest Pain and
Tachycardia on 30.5.57 @ 2 am.
; ;
Hours. ' 7

31 54 | 78

!
]
i
i
j
&

Uni ts. 42 | 80 . 35 |- 25

-

Time After Onset of Tachycardia on

'

| R2.6.,57 at 3 a.m.
30 54

48, ‘ 25

Hours. | 6

T
!
i
|
i
|

Units, 28

Temperature Record.

The temperature was 99.6°F 24 hours after che st pain on
203.57. Temgerdture w.s normal until 26.4.57 when a
idvel of 100.2 was recorded.

Thereafter,,tha tempe rature record was normiéle

Erythrocyte Sedimentation Rate (Westergren).

Time After Clinical Onset of Chest Pain on
203457 at 6 Pelle

Deys . | 5 1

mm/lst.howr. 4 6 s
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wrythrocyte Sedimentation Rate (Westergren) (ctd).

Time After Onset of Chest Pain on
24,3.,57 at 6 a.m,.

!

)
!

Days. 7 1a
/1t hr. 6 2

Time After Onset of Che st Pain on
5.4.5‘7 at 8.30 pm.

'Days. : 5 12

mm/lst.hr 2 i 3

Time After Onset of Chest Pain on
1004:.5‘7 a‘b 1 p.m-

)

Days o 5 ' 16

mm/1st hr.| 3 7

i

Time After Onéet of Chest Pain on
25.4.57 at 7 .m.

Days. 1. 5 11 17 24

/1st. ﬁ
our, | 7 3% 10| 6 3

b

T

Time After Onset of Chest Pain and
Tachycardia on 30.5.57 @ 2 aem

!
Days. 11

mm/lst.hr. 2
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COLMuNT e

The petient was considered to have suffered acute
myocardial infarctions on 20.3.57 (25a) and on 24.3.57 (25b)
and on 25.4,57 (25c).

In the first attack, (25a), +the history and clinical
findings were very suggestive of a poor risk myocardial
infarction and the electrocardiogram was dicgnostic of
intramural myocsrdial infarction. Pyrexia was present but
tlere wes no evidence of peripheral vdscular fzilure. Serum
transaminase activity reachsd hidrlevels 15 hours after the
onset, while the x.5 R, was within normal limits five days
after the onset of the illness. The transsminase asssy was
not considered to have contributed to the dissnosis.

In the second attack of myocsrdisl infarction (25b) the
history and clinical findings were suggestive of a poor risk
myocuirdiel infarcticon. Serial electrocardiogrems confirmed
the prescnce of a second intromurcel myoczrdisl infarctiony
There wes no pyrexia or evidence of peripherel vascular
failure and the 5.3.R. remeined within normal limits. Serum
Transaminese activity, ihowever, guickly rose to high levels
12 hours after the onset and the assay was considered to have
provided early and valuable evidence of myocardial inferction,
the first electrocardiogram, taken 2 days after the onset of
the illness, not being diagnostic of zcute myoc:rdial
infarction though sugge:stive of it.

In the third atteck of myocerdial infarction (25c¢), the
history and clinical findings were typical of poor risk myocard-
tilal inferction and the electrocardiogram wes dlagnostic of
transmural myocardial infarction. Pyrexia and minimal
peripheral vascular fallure were present. The L.S8R. was
normel 24 hours after the onset of the 1llness. The serum
transeminase activity ree to high levels 12 hours after the
onset of the illness, but the assay was not considered to have
contributed much to the diagnosis.

sttacks of angins pectoris at rest wers also observed on
3.4.57 (25d) on 10.4.57 (25¢) and on 1.5.57 (25f).

In the first attack, of angina pectoris (25d)., severe
and typical anginsl pain, which required morphine sulphate
for ite relief and which recurred over a period of 8% hours,
did not cause any deviation from normal in serum transaminase
activity. The electrocezrdiogrem following this attack showed
the sequential changss of a previous and recent intremurel
myocardial infarction without evidence of fresh infarction.
There wes no pyrexia or sequential rise in the =~ .S.H. or
evidence of peripheral vascular failure but signs of congestive
cardiac failure appeared. »

In the second attack of angina pectoris (25e¢) severe and

repe ated attacks of typical angina pectoris at rest, which
were associated with dyspnoea at rest and which requirsd
morphine sulphate for their relief, were found to be ascociinad
with a rise in serum trenssminase activity to borderline 1ovels
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/levels 20 hours after the onset of the attecks. The
electrocardiogram, five days following the attacks, showed
no evidence of fresh myocardisl infavction, but showed
regtoration of previous ST-T changes to the isoelectric line.
There was no pyrexia or eviderce of peripheral vasculer
failure although,following the onset of the attacks, signs of
congestive cardiac failure reappe srcd.

In the third attock of angine pectoris at rest (251).,
severe and typical anginal pain lasted for ore hour and
re quired morphine sulphate for its relief. Ther: was no
pyrexie or evidence of peripheral vascular foilure and serum
trens.minase activity remained normal following this attack.
The electrocardiogram shoved no evidence of a Ifresh myocardial
infarction, but showed the sequentisl changes ol previous
and recent transmirsl myocardial infarctions.

Attacks of supraventricul r tachycardia were studied on
30.5.57 (25g) and on 22.6.57 (25h).

In the first attack of supraventricular tachycardia (Z25g)
the paroxysmel arrhytimia,which lasted for 16 hours, was
accompanied by severe anginal pain lacsting for several hours.
The electrocardiogram confirmed the pressnce of suprcventriculasr
tachycardia and showed widespread 3T-T deviustlons but no
evidenc of fresh myocardial infarction. There wes no pyre:xia
or evidence of peripheral vascular failure and the B.S.R., 11
days following the onset of the arrhythmia, was normal. Serum
transaminase nctivity, however, rose to high levels seven
hours following the onset of the attacke

In the second atteck of supraventiiculkar tachycardia,
(2Bh)., anginal pain was not a feature. The patient becane
dyspnéeic during the attack and comnlained of palpitations.

The paroxysmal arrhybimia lasted for five hours and its
presence was confirmed by electrocardiogram. The re was no

ele ctrocardiographic evidence of fresh myocardial inferction.
There wes no pyrexia er evidence of peripheral vascular failure
following this attack,. The serum transaminase activity,
however, rose to borderline levels 30 hours following the onset
of the arrhythmia.



S 116,
CASZ NG.26.

History of Present Illness.

A male, aged 55 years, a foreman plater, was admitted
to hospital on the 8th April, 1957, complaining of retro-
sternal pain on exertion. On the morning of the 26th March,
1957, the patimt was aware of a tightness felt across his
che st and in the afternoon, when walking, he developed a
severe retrosternal pain of constricting character which lasted
fifteen minutes after resting. The feeling of praecordial
oppression had been continuously present since this atteck,
the severe central chest pain having recurred on several
occasions. On March 30th., 1957, he had had two attacks of
angina pectoris during exertion; the first attack had come
on whilst he was walking and had settled quickly in about one
minute when he rested; the second attack occurred after
climbing up and down a 60-ft. ladder and lasted for fifteen
minutes. Oon April l1lst., 1957, the retrosternal pszin came on
whilst the patient was walking. It was very severe and
lasted for one hour. On the same evening he suffercd a
similar attack of pain when at rest in bed, which lasted for
ten minutes. On the 8th April, 1957, the patient complalined
of an attack of anginal pain at 8 a.m., which lasted for ten
minutes and which had o curred at rest, and he was admitted to
hospital, '

. Clinical Findings on Admission.

The patient was a middle-aged man of rubicund
appearance . There was no evidence of shock.

Cardiovascular System: B,P. 190/110 mm.Hg. The pulse was
regular in rate (64/minute) and rhythm. The apex beat weas
palpable 3" within the mid-clavicular line and the heart
sounds were pure and of good quality. No abnormality was
fomd on full clinical examination of other systems.

Treatment and Progress.

The patient did not require narcotic or sedative drugs
on admission.

9.4.57: B.P., 160/100 mm.Hg. There had been no recurrence
of pain and the patient's general condition was good «

15.4.57: B.P. 165/95 mm.,Hg. He had had no symptoms and
was well.,

14.,4.57: At 2.45 a.m., he awoke complaining of severe
crushing retrosternal pain which was referred into his left
shoulder. Oon examination, he was pale; he was sweating
profusely and was in obvious distress. His B.P. was

130/80 mm.Hg. The pulse was rapid (120/minute) but regular in
rhythm. The heart sounds were rapid and pure but of poor
gquality. The patient was given several intramusculasr

injections of Ommopon gr.l/3., and eventually the pain was

/2
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/was much alleviated. He was aware, however, of discomfort
in the praecordium and in both upper arms for 24 hours.

Anticoagulant therapy was started and continued until the
7th May, 1957.

15.4.57: B.P, 115/70 mm.Hg. The praecordial pain had
cleared.

17.4.57:  B.P., 120/70 mm.Hg. The patient had had no
further praecordiasl paln and weas considered to be out of the
shock phase. On examinetion, jugular vein congestion was
present. On aumscultation nurerous medium crepitations were
heard over both lung bases, especially over the right. The
liver was pelpable 1" below the right costal margin.

19.4.57: B.,P., 140/80 mm.Hg. The patient was symptom-free.

30.4.57s B.P., 130/75 mm.Hg. On examination the jugular
vein congestion had regressed and the liver was no longer
pelpable. Very slight skin oedema was present over the
sacrum.

LeDe 572 The improvement had been maintained and there were
no remaining signs of congestive cardiac failure. At 10 a.m.,
the patient complained of a feeling of discomfort in both arms,
unaccompanied by praecordial discomfort. The sensztion
lazsted for 10 minutes but cleared almost immediately when
trinitrin gr. 1/200 was taken sublingually.

30.5.57: B.P. 140/75 mm.Hg. The patient had been
ambulant without symptoms. He was considered to be fit to
complete his convalescence at home.

Blectrocardiographic Findings.

I. 8.4.57: The electrocardiogram showed changes consistent
with the diagnosis of posterior myocardial ischaemia,
II. 15.4.57: (18 hours after onset of chest pain). The

electrocardiogram showed changes diagnostic of an extensive,
acute transmural posterior myocardial infarction.

ITI., 17.5.57: The electrocardiogram showed sequential
chenges which confirmed the diagnosis of posterior myocardial
infarction.

Serial Serum Transaminase Activity (Units/ml/min.)

Time After Onset of Anginal Pain on 8.4.57

at 8 a.m.
| | 3 |
Hours. | 12 24 | 48 | 72 | 96 . 120
Units. | 20 | 17 | 16 17 | 23 | 27

Time After Onset of Severe Chest Pain on
. 1404.57 at 2.45 Q.M. /Ctd,....6
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/ctd. _
Serial Serum Transaminase Activity.

Time After Onset of Severe Chest Pain
on 14.4.57 at 2.45 a.m.

] 1
! |

Hours. 8 |30 54 78 | 102 126 = 168

Units. | Heem. 193 139 & 94 | 66 37 | 30

i ;

Temperature Record.

The body temperature was 100.2°F., 24 hours after
severe chest pain on 14.4.57 and a low-grade pyrexia
98° - 99,.,49F., was recorded for three days.

Erythrocyte Sedimentation Rate (Westergren).

Time After Onset of Severe Chest Pain
on 14 4,57,
! ; |

30 hrs. {14 days . 22 days 28 days | 55 days 42 days

mm {
/lsfe 45 32 | 42

T
L A

26

i
|
g
{
H

Results of Bromsulphsalein Testst-

Dn 12.4.57 (4 days after onset of anginal pain) - No
retention of dye.

On 16.4.57 (30 hours after onset of =zcube myocardial
infrerction) -  24% retention of dye.

On 21.4.57 (7 deys after onset of scute myocardial
infirction) -~ 13% retention of dye.
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COMMNT ¢

on &dmlsolon, myocardial infsrction wos suspechbed
because of severe and recurrent attacks of angina
pectoris but the elecurocdfc1og~ 2 showed only evidence

of myoccardial ischaemin, The blood pressure w.s well
mainteined and there was no evidence of periphersl
vescular fallure or pyrexia. The serum trensominese

wctivity remained normal following the attack of angina
pectoris at rest which the patisnt suifered befors
admisgion to hospit<1. The putient w.s considered %o
heve suffered o myoc. rdicl inferction on 14.4.97. The
nistory nd clinic.l Lindings were typic:.l of poor risk
mMyocC: md%l]ﬁLf@buﬂ.ﬂ)ﬂ@ﬂuaftﬁ“Ub onszt ol ths
iliness. Pyrexic snd o minimel to snoceroats desgree of
shock were present. The & ,5.0. wos sbnormal high 30
houro following, vhe onset of the 111new and blic Lorun

r.ousaminess rose to high dirgnostic levels 30 hours oiwr
the onget of the illness. The assoy was not considersd
to have contributed to the diasgnosis.

Following the attack of myocurdial infy
p-tient developed signs of congestive curdisce

This case illustrstes well normel s ;
levels following an =wttack of myocardisl ischﬂemia nd
grossly elevated levels following scube myocardial
inTarction.
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122.
History of Present Illness.

A male, aged 48 years, a machine -shop foreman, was
?dmitted to hospital on the 28th M:rch, 19587, complaining of
interscapular pain.fe had been awakened at 2 8.Mm., on the
28th March, 1957, by a severe gripping pain felt in the
interscapular region,which radiated down the lateral aspect
of the left upper arm and into the retrosternal region of the
che st. The pain was agonising and made him sweat profusely.
He was admitted to hospital at 11 a.m. on the 28th March,l1957.

History of Past Illnesses.

In November, 1956, the patient had experienced a similar
pain on exertion which, although not of severe degree, had
lasted for fifteen minutes. Since then, he Imd noted
occasional gripping pain in the upper arms and across the
chest when walking which, if he continued to walk, faded away.

Clinical Findings on Admission.

The patient was pale, restless, apprehensive and sweating.
He complained of gripping interscapular pain,

Cardiovascular Systems: B.P. 100/80 mm.Hg. The pulse was
regular in rate (140/minute) and rhythm. The apex Weat could
not be felt. The hesrt sounds were rapid, pure, but faint.

Re spirstory System: On auscultation, occasional rhonchi
were heard over both lung bases. No other abnormality was
found on full clinical examination of other systems.

Treatment and Progress.

on admission, Ommopon gr.l/3, intramuscularly, was given
with alleviation of pain. Anticoagulant therapy was started
and continued until the 7th May, 1957.

On the 29th March, 1957, B.P. was 80/50 mm.Hg. The patient
was shocked, heart sounds were faint and jugular venous
conge stion was noted. On the 2nd April, 1957, B.P. was
95/70 mm.Hg. The shock phase had passed but tachycardia
and hypotension were still present.

Oon the 5th april, 1957, B.P. was 80/60 mm.Hg. The patient
had no complaints. Conge stion of the jugular veins was no
longer present.

On the 6th May, 1957, B.P. was 100/70 mm.Hg., and the
patient was allowed to sit in a chair for the first time.
Convalescence was slow and hypotension marked for five weeks
following the episode of infarction.

On the 27th May, 1957, B.P. was 100/60 mm.Hg. The
patient had been ambulant and he was alloved To go home to
comple te his convalescence. '

flectrocardiogrephic Findingse

T. 28.3.57: (12 hours after onset of chest pain.) The
ele ctrocardiogram showed changes disgnostic of en extensive, /2
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agute,_transmural, antero-septal myocardial infarction.

IT., 3.4.57: The electrocardiogram showed sequential chanyes
which confirmed the diagnosis,

Serial Serum Transsaminase Activity (Units/ml/min.)

Time after Onset Qf Pain on 28.5.57 at 2 a.m.

Hours.| 9 |37 |59 |84 (107 | 134 \
I ; i
{

Units.| 128 255!146§115 57 . 40 \

b

Tempe rature Record.

The body temperature was 99.4°F., on 2nd wnd rd day
following admission bubt,following this, the temperature was

normal e

srythrocybe Sedirentation Rate (Westerpren).

Time after Onzet of Pain on 28.3.57 at 2 am.

Hours. 9

mm/1lst.hr. 4
Days. 2 7 14 ‘j 21 "33 l
mm/lst.hr. 9 16 | 5 E 10 4 l
! | i

Cormme nt 3

The history and clinical findings were typical of
myocardial infarction and the electrocardiogram was diagnostic
of transmural myocardial infarction 12 hours after the onset of
the illness. Pyrexia and minimsl - moderate peripheral
vascular failure were present. On admission, the patient was
thought to be a "good risk" myocerdial infarction, but within
24 hours, this view was modified in view of increasing marked
periphe ral vascular failure. The serum transaminase activity
rose to high levels 9 hours after the ormset of the illness and
the BE.3.R.was normal at this time. The assay was considered
to have contribubted early confirmation of the diagnosis of
acute myocardial infarction.
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History of Present Illness.

A male, aged 78 years, a retired physician, was
admitted to hospital on the 17th Apri%,y1957, having had
two attacks of chest pain since the 13th april, 1957. On
the 13th April, 1957, the patient complained of sudden
gripping retrostsrnal pain which caused him to faint. He
recovered consclousness in about a minute but the pain
lasted for ten minutes. He rested in bed following this
attack but, on the 14th instant, he again complained of
retrosternal pain, constrictive in character, which lasted
for five minutes. He had had no further pain but was
admitted for hospital care and anticoagulant therapy.

History of Past Illnesses.

The patient had suffered an attack of anginal pain on
severe exertion 32 years before and he led lived carefully
since that time. For ten years he had been subject to
chronic bronchitis, worse in the winters, and he had a cough
productive of grey-white sputum.

Clinical Findings on Admission.

The patient was an elderly man who waa dyspnoeic at rest.
Bxamination of Cardiovascular System: revealed B.P.
120/70 mm.Hg. The pulse mas regular in rate (82/minute) and
rhythm. The heart was enlarged; the left heart border, as
de termined by percussion, was 1" outwith the mid-clavicular
line. There was a soft systolic murmur present at the
mitral srea, but the sounds were faint.

Re spiratory System: The percussion note ower both lung
bases was diminished and, on auscultation, numerous medium
crepitations and rhonchi were heard over both lung fields.

No other abnormality was found on full clinical examination
of other systemse.
Treatment and Progre ss.

On admission, anticoagulant therapy was started and
continued until the 23rd June, 1957, and the patient was
given a course of intramuscular distaguaine penicillin,
(600,000 I.U. daily), for the week following admission,
because of chronic bronchial infection. He had no further
attacks of paln but convalescence was prolonged be cause of
re crude scences of chronic bronchitid. On the 22nd May, 1957,
he was allowed to sit up in a chair and,eventually,was
ambulant without symptoms. He was allowed home to comple te
his convalescence on the lst.august, 1957.

Electrocardiographic Findings.
T. 14.4.57: (3 days before admission to hospital,and the
day following severe cle st pain on 13.4.57.)
The electrocardiogram showed changes diagnostic
of an acute transmural posterior myocardial infarction.

II. 3.7.57: /2
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II. 3.7.57: The electrocardiogram showed sequential
changes which confirmed the diagnosis. .

Serial Serum Transaminase Activity (Units/ml/min.)
Time After Onset of Chest Paln on 13.4.57.
Hows. = 120 | 144 | 168 |

v
|
!
i
i

45 36

Temperature Record.

The temperature was 99° - 100°F., for four days
following admission but this pyrexia was considered to be
due to a chest infection. )

Erythrocyte Sedimenttion Rate (Westergfen.)

ETime Aftéf‘Onset of‘éhesf Paih on 13;4;56; .

: i : i ’ 1

Days. | 5 |12 = 17 E 26 33 40
I ” i I ;
X ! i H

mm/1st, | | : |

hour. | 60 32 j 40 | 26 26 | 40
i ! 1

COMMENT @ The history and clinical findings were typical

of acute myocardial infarction and the elecirocardiogram was
diagnostic of transmural myocardial infarction on the day of
onset of the illness. The myocardial infarction was
considered to be of '"poor risk" type, because of the
co-existence of acute or chronic bronchitis and emphysema
and cardiomegaly.  Pyrexia, ascribed to the presence of
acubte bronchitis, was noted but there was no eYidence o? )
peripheral vascular failure. =~ Serum transaminase activity
Wwes found to be at low diagnostic levéls, 5 days after the
onset of illmess, but the assay was not considered to have

contributed to the diagnosis.
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History of Present Illness.

A male, aged 55 years, a tobacconist, was admitted to
hospital on the 4th May, 1957, having had a crushing pain
in his chest at 10.30 p.m« On the 30th April, 1957, the
patient had complained of a severe retrosternal pain, crushing
in nature, which had radiated into the right upper arm.
The pain came on when he was resting and lasted for three
hours. He had never before experienced che st pain. He was
confined to bed and, on the 4th May, 1957, at 10.30 p.m.,
he sat up in bed and experienced a similar attack of pain in
the retrosternal region, which was referred into the right
upper arm. This pain was not so severe as the fir st and
lasted for thirty minutes. He was admitted to hospital at
11.30 p.m., on the 4th May, 1957.

There was no relevant past or social history.
Clinical Findings on Admission.
The patient was a well-built man, of good colour. He had
no pain and was not shocked on admission.

Cardiovascular System: B.P. 100/70 rm.Hg. The pulse was
regular in rafe (88/minute) and rhythm. The apex beat could
not be felt and the heart sounds were pure but distant. No
abnormslity was found on full clinical examination of other
systems.

Tre atment and Progress.

Anticoagulant therapy was started after examination of
the electrocardiogram and wss continued for 28 days. The
patient had no pain or dyspnosa following admission to
hospital and he made uninterrupted progress. He was
discharged from hospital on the 22nd June, 1957. At this
time, his blood pressure was 140/80 mm.Hg., and no abnormality
wss present on clinical examination of the cardiovascular
systeme.

Ele ctrocardiographic Findings.

I. 5.5.57: (2 hours after onset of chest pain on 4.5.57).
The electrocardiogram showed changes diagnostlc
of a fairly extensive acute transmural post-myocardial
infarction,

IT. 9.50,57 The electrocardiogram showed sequential

chenges which confirmed the previous diagnosis. There was no
evidence of a fresh myocardial infarctlon.

Serial Serum Transaminase Activity (Uhits/ml/min;)
Time After Onset of Chest Pain on 4.5.57 at f

10,30 p.me L
| | % | é
Hours. 2 14 138 . 62 86
34| 22
: 4

Units.| Haem. 23 ﬂ 20

/2
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Temperature Record.

The temperature was normsl during the whole period of
observation.

srythrocyte Sedimentation Rate (Westergren).

Time After Onset of Che:t Pain on 30.4.57.

Days. 10 17 c4

mm/1st.hr. 31 10 3

The history suggested that a good risk myocardial
infarction had occurred four days before admission to
hospital and that,on the day of admission, the patient
had had an attack of severe angina pectoris at rest.

The electrocardiogram,taken two hours following the
second attack of pain and four days after the first, was
diagnostic of transmural myocardial infarction. There was
no pyrexia or evidence of peripherel vasculaf fallure
following admission to hospitel.

Serum transaminase activity was normael two hours
after the second attack of pain and remained so for four
days. It was concluded that myocaidial infercticn had
occurred four days before the first assay of transaminase
activity was performed and that the failure to observe a
rise in activity was due to poor sampling. However, the
possibility remains that the second attack of pain was due
to myocardial infarction and that serum transaminase
activity failed to rise for reasons unknown. That the
negative transaminase results were not due. to faulty
technique is strongly suggested by the finding of high
transaminase levels in other sera examined on the same day.

It was concluded that the failure of transaminase
activity to pise had been due to late sampling of the serum
following myocardial Infarction.
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History of Pressnt Illness.

A female, aged 74 years, a housewife, was sdmitted to
hospital on the 15th February, 1957, complaining of retro-
sternal pain which had been present since the 6th instant.

In 1948, the patient had collapsed whilst working, complaining
of severe pain in the left side of her chest which was
referred down her left arm.  Following rest in bed she had
complained, since that time, of pain in the left axilla and

a feeling of tightness in the chest on climbing stairs.

This sensation disappeared within a few minutes of her
resting:; she had no complaint of breathlessness. Since the
6th February, 1957, she had been conscious of a constant
aching pain below the lower end of the sbternum and a feeling of
heaviness in both breasts; pain was also present in the

inner aspects of both upper arms. The symptoms did not get
worse after their onset but they were aggravated by slight
exertion and she was subject occasionally to attacks of
dyspnoea at night. For the same period she complained of
continoous frontal headache and of a feeling of discomfort in
both hypochondria, unrelated to meals. Her appetite was good
and there were no other symptoms referable to the alimentary
tract.

There was no relevant past or social history.

Clinical Fiddings on Admission.

The patient was a healthy looking, elderly woman. There
was no evidence of shock or congestive cardiac fallure and
the pain was not severe.

Cardiovascular System: B.P., 110/55 mm.Hg. The pulse rate
(82/minute) was Irregular owing to the presence of occasional
ventricular ectopic beats. The apex beat was not palpable
or visible but, by percussion, the left border was determined
as lying just outside the mid-clavicular line. The heart
sounds were soft,but pure, and pericardial friction was not
he ard.

No abnormslity was found on full clinical examination of
other systems.

Tre atment and Progre ss.

The slight pain of which the patient complained settled
completely with rest in bed and she was symptom-free .

23%,2.57: B,P, 110/60 mm.Hg. She suffered an attack of
Tower substernal pain whilst at rest. This paln lasted for
thirty minutes but was quickly relieved by the administration

of trinitrin, gr.1/150 sublingually.
4,3.,573 B.P. 140/75 mm.Hg. The patient had no further
attacks of chest pain.:

27.3.573 /2



ELECTROCARDIOGRAM CASE NO.

iR sl i

ELECTROCARDIOGRAM CASE HO.

30¢(O0

132.



133.
EILECTROCARDIOGRAM CASE UP, 30 13

ELECTROCARDIOGRAM CASE NO. 3 O (u)



ELECTROCARDIOGRAM CASE NO

ELECTROCARDIOGRAM CASE NO, 3 Q CO



-2 135,
27054073 She suffered an attack of sudden severe pain
across the chest, referred into both upper arms, at 11.15 pr.
B.P. was 120/70 mm.Hg. The pulss rate, during the attaclk,
was 90/minute. There was no abnormelity on full clinical
eXxamination. Morphine sulphate, gr.%., intramuscularly, was
required for control of the pain. anticoagulant therapy
wes commenced and continued for three weeks.

2843.57 B.P., 100/65 mm.Hg. The patient had not
complained of further pain.

29.3.57 B.P. 120/55 mm.Hg. The patient remained symptom-
Ifree,

2.4,5712 B.P, 130/86 mm.Hg, The patient remained well.

23,4457 B.P. 130/75 mm.Hg. The patient had been
ambulant. for eleven days without dyspnoea or pain.

20.4457 ¢ X ~Ray film of chest showed that the heart was
centrally placed, slightly enlarged transversely and of
hypertensivwe configurastion. Atheromatous calcification of the
wall of the aortic arch was present. A large oesophageal
hiatus hernia was present.

27465 The patient was keen to leave hospital and she
was discharged on 27.4.57., which was disaprnointing since
further investigation was obviously desirsble in view of the
finding of large hiatus hernia.

Electrocardiographic Findings.

Io 15.2;57: (9 days S.fter OnSe"b Of Chel’}ﬁt pain on 6.2.5,7)0'
The electrocardiogram showed changes diagnostic of an antero
septal myocardial infarction. The infarction was of

inde terminate age but was probably recent.

IT. 24.2.57: The electrocardiogram showed changes diagnostic
of infarction as in "I". The infarction was either old or

se quential changes hadoecurred before electrocardiogram”Itwas
teken.

IIT. 11.3.57: The electrocardiogram showed changes suggestive
of @ recent extension of myocardial infarction previously
noted, since definite sequential changes were present.

IV. 27.3.57: The electrocardiogram showed partial reversion
of the sequential changes noted in electrocsrdiogram "III"
sugge sting that these changes had been dwe to ischaemia.

V. 29.3.57¢ The electrocardiogram showed almost comple te
Teversion to the original pattern which suggested that the
changes in electrocardiogram "I" had been due to a recent
infarction. ‘

VI. 3.4.57: The electrocardiogram showed ST-T changes
similar Go those previously noted in electrocardiogram "TII"

which suggested that there had been another episode of
myocardia% ischaemia.
There was no evidence of a fresh myvocardial infarction.

/5
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Serial Serum Transaminase Activity (Units/ml/min.)

Eime After Onset‘of Chest Pain on 6.2.57.

Days. 9 | 10 11 12

)

Units. 29 i 33 30 19

Time After Onset of Chest Pain on 23.2.57.
i

Hours. v 24 48
1

Unitse. | 20 20

Tine Aftef Onset of Suuden Chest Pain on
2,705.57 at 11.15 p.m.

i 5 §

| Hours. | + | 9% 33 | 48 s
Units. 16 35 19 23 g

Tempe rature Record.

The temperature was 99.69F., on 17.2.57, but this was the
only rise in temperature recorded.

Erythrocyte Sedimentation Rate (Westergren).

Time After Onset of Chest Pain on 6.2.57.

Days. - 19 21 8

mm/1st.hour | 14 17 j 8

Time After Onset of Sudden Chest Pain on
27.3.57 at 11.15 p.m.

!
P

| -
bays. ¢~ 7 14 21

mm/1lst.hour. | 48 | 13 9 J

i l i
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COMMENTZE

Serum transaminase activity was normal on repe ated
exaglnation following two attacks of angina pectoris at
rest,.

The first attack of chest pain on 23.2.57 (30a) lasted
for 30 minutes. The second attack on 27.3.57 (30b) was
severe, requiring morphia for its relief but its exact
duration was not recordsd.

Interpretations of serial electrocardiograms were
difficult. It was certain that a recent myocardial
infarction had occurred but that no fresh infarction had
occurred following tlhe attacks of che st pain under
discussiocn, the electrocardiogram showing the changes of
myocardial ischaemia only.

Myocardial ischaemia, in this case, was probably
related to the presence of a large hiatus hernia. The
patient was re-admitted to hospital in September, 1957,
and it was demonstrated that changes in the position and
size of the hiatus hernia were related to attacks of angina
pectoris at rest and to electrocardiographic changes of
myocardial ischaemila. It was observed that,when the
hernia was large and situated behind the heart, attacks of
angina pectoris at rest and electrocardiographic changes of
myocardial ischaemia occurred. WWhen the hernia reduced in
size, the electrocardiographic changes were no longer
apparent and no attacks of angina pectoris occurrede.

- — - ot B - o tee W
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History of Present Illness.

A male, aged 58 years, a gardensr, was admitted to
hospital on the 17th March, 1957, complaining of severe
retrosternal pain of five hours! duration. On the 18th
March, 1957, at 11 p.m., he became aware of a sensation of
tightness across the praecordium. This senssztion became
more marked and eventually was replaced by severe gripping
re trosternal pain which did not radiate. It was very
severe , causing him to sweat profusely and lasted for five
hours. His family doctor delayed his admission to hospitsal
be cause he considered him too shocked to tnansport him to
hospital. His B.P. at this time was 90/40 mm.Hg.

There was no relevant past or social history.

Clinical Findings on Admission.

The pszstient was pale, apprehensive and sweating, and he
wss in a state of shock.
Cardiovascular System: B.,P, 100/60 mm.Hg. The pulse was
regular in rate {80/minute) and rhythm. The heart was not
enlarged, the apex beat being palpable 3" within the mid-
clavicular line in the fifth intercostal space. The heart
sounds were pure and well hesrd. Proto diastolic gellop
rhythm was present.

Treastment and Progress.

Praecordial pain, although less severe, was present on
admission and responded to an intramuscular injection of
Omnopon gr.l/3. Anticoagulant therapy was started on
admission and continued until the 2nd May, 19957.

18.3.57: B.P. 90/50 mm.Hg. The patient was exhausted and
pale, but restless. His condition had deteriorated.

Jugular venous congsstion was present. The liver edge was
palpable 1" below the right costal margin and medium
crepitations were heard over both lung bases on auscultation.
Hypotension was now present.

20.3.57¢ B.P. 95/60 mm.Hg. The patient's condition

had improved. He was mentally clear and his skin colour

had also improved.
22.3.57: B.P. 80/60 mm.Hg. The patient had seemed to
be making reasonable progress and signs of congestion had

cleared when, at 8.10 p.m., he was suddenly seized with
re trosternal pain of gripping character whilst using a bedpan.

The pain, which did not radiate, lasted for half an hour.
On examination, he was shocked and again pale, sweating and
apprehensive. Morphine sulphate, gr.l/4 was administered
intramuscularly with good effect.

24,3.57: B.P. 80/60 mm.Hg. He had had no further
praecordial paln when, at 2.30 p.m., he had another attack
of retrosternal pain which lasted for half an hour. On this

occasion, the pain began at rest and,following it, the patient
was pale and sweated profusely. /2
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22.4.57 . B.P. 115/65 mm.Hg., The patient had made good
progress uninterrupted by further attacks of pain and there
had been no recurrence of shock or congestive changes.

2844.57: He was ambulant without symptoms and, on the
9th May, 1957, B.P. was recorded at 120/70 mm.Hg., and he
was allowed to go home to complete his convalescence.

tile ctrocardiographic Findings.

I. 17.3,57: (15 hours after onset of chest pain.) The
electrocardiogram showed changes diagnostic of an antero-
septal infarction of indeterminate age. It showed also ST-T
changes suggestive of posterior myocardial infarction.

IT, 28.3.57: (6 days after recurrence of chest pain on
22.3.57. ) The electrocardiogram showed sequential changes
which indicated that the antero-septal infarction noted
previously had been of acute type, transmural and extensive.
There were also changes diagnostic of a recent acute
transmural posterior myocardial infarction.

Serial Serum Transaminase Activity (Unilts/ml/min.)

Time After Onset of Chest pain on 16.3.57 at 11 p.m.

Hours, | 15 | 38 | 61 83 109
i | ‘ i
i § . i
Units.| 85 84 60 28 = 19

Time After oOnset of Chest Pain on 22.3.57 at 8.10 pm.

Hows. & 14 3 0 86 111
Units. | 37 107 | 54 . 49 30

Tempe rature Record.

Temperature was normal after first episode of pain. It was
99,29 24 hours after the onset of cle st Pain on 223,57,

Erythrocyte Sedimentation Rate (Westergren.)
Time After Onset of Chest Pain on 16.,3.57 at 11 pm.

Days. 12 | 4]
| |y |

Time After Onset of Chest Pain on 22.3.57 at 8.10 pm.

T ( ; : %

Days. |5 |12 19| 26 33 40

mm/lsthr,96/ 48 32 13 3 5
. .

—
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COMMENT ¢

Attacks of myocardial infarction occurred on
16.3.57 (31la) and on 22.3.57 (31lb). In the first attack
of myocardial infarcticn (3la)., the history and clinical
findings were typical of a poor risk myocardial infarction
end the electrocardiogram was diagnostic of transmural
myocardial infarction of indeterminate age. There wss no
pyrexia but minimal ~ moderate peripheral vascular failure
was present and signs of congestive cardiac failure appeared
following the attack. Serum transaminase activity rose
to high levels 15 hours after the onset of pain and the assay
was not considered to have contributed ecrly evidence of the
occurrence of zcute myocardial infarction.

In the second atteck of acute myocardial infarction
(31b)., the history and clinical findings were very suggestive
of myocardial infarction and the elsctrocardiogrem 6 days
after the onset of the attack was diagnostic of a fresh
myocardial infarcticn. Pyrexiz was present following this
attack but peripheral vascular failure was of a minimal
de gree . Serum transaminase activity rose to high levels
14 hours after the onset of the illness. The assay was
considered to have contributed carly and valuable evidence
of acube myocardial infarction, especially in view of the
delay in obtaining electrocardiographic evidence of myo-
cardial infarction. It was also considered to have
clarified the time of onset of the myocerdial infarction,
since the serum transaminase reached high levels before the
onset of the severe attack of angina pectoris at rest on
24,%.57 (31lc)., which did not differ in any clinical respect
from that associated with acute myocardial infarction.(31b).
Further, this attack of angina pectoris at rest did not
cause a further rise in serum transaminase activity, which
sugge sts that it was not accompanied by myocardial necrosis.
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History of Present Illness.

A male, aged 46 years, a welder, was admitted to hospit
on the 1lth April, 1957, complaining of intermittent ohegt o
pain of ten days' duration. On the 30th March, 1957, he
experienced a mild attack of gripping retrosternal pain at
rest which did not radiate, lasted for about half an hour
agd then gradually cleared. Following this, he had had
elght attacks of anginal pain of gradually increasing severity.
On the 10th April, 1957, he complained of very severe crushing
retrosternal pain which radiated into the jaw and down the
inner aspect of the left upper arm. This pain lasted for
fourteen hours.,

History of Past Illnesses.

The patient had been treated at home for a myocardial
infrrction in 1954. Since this illness he had been subject
to occasional attacks of dyspnoea whilst in bed at night and
slept with four pillows.

Clinical Findings on Admission.
The patient was a healthy, well-built man. He was not
shocked.

Cardiovascular System: B.P. 135/95 mm.Hg. The pulse was
regular in rate (84/minute) end rhythm. The apex beat was
palpable £" within the mid-clavicular line in the fifth
interspace. The heart sounds were pure and well heard. No
abnormality was found on full examination of other systems.

Tre atment and Progress.

~ In view of the past history of myocardial infarction and
recent praecordial pain, treastment with anticoagulants was
started on admission and continued for 28 days. There was no
recurrence of anginal pain, no fall in blood pressure and the
patient had an uneventful convalescence. He was discharged
from hospital on the 25th May, 1957.

Kle ctrocardiographic Findings.

I. 19J2.54. The electrocardiogrem showed changes
diagnostic of an acute, extensive, transmural antero septal

infarction. .
II.all.4.57: ( 24 hows following onset of chest pain on

10.4.57).

II1.21.4.57; The se serial electrocardiograms showed
IV. 14.5.57: changes diagnostic of an old transmural
antero septal myocardial infarction, and indicative of
myocardial ischaemia of antero lateral distribution..
There was no evidence of a recent myocardial infarction.

Serial Serum Transaminase Activity (Units/ml/min).

Time After Onset of Chest Pain on 10.4.57.
Hours. 12 30 54

! e

Pnits. o6 '\ 31 | 24 o P
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Temperature Record.,

No elevation of temperature was recorded.

Erythrocyte Sedimentation Rate (Westergren)y

Time After Onset of Che st Pain on 10 4.57.

|
12 hrs.| 14 days. 19 daysj28 days. 35 days.

, 1
i mm/ i
ilst hr12 24 43 l 38 18
COMMENT 2

Serum transsminase activity was normal on repeated
examination following an attack of angina pectoris at
rest lasting fourteen hours.

Serial electrocardliograms were indicative of antero-
lateral myocardial ischaemia and diagnostic of an old
transmural myocardial infarction.

The erythrocybe sedimentation rate was elevated
to abnormal levels following the atteck of chest pain and
no extra-cardiac lesion was found to account for this

findinge.
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History of Present Illness.

A male, aged 56 years, a fitter, was admitted to hospitsal
on the ¢6th May, 1957, complaining of severe retrosternal pain
of 17 hours!' duration. At 8.45 a.m., when walking briskly the
patient developed a severe crushing pain in the retrosternal
region of his chest, which radiated into his right arm. It
forced the patient to stop walking and with rest it cleared
away in about five minutes. ¥hen the pain had disappeared,
he began to walk home but had gone only a few yards when a
similar pain recurred. On this occasion the pain was so
severe that he fell to the ground and lost consciousness
momentarily. The pain lasted for 12 hours and was relieved in
half an hour by the intramuscular injection of morphine sulphate
gr.l/4 and atropine sulphate gr.l1/100 at 10 a.m. He was
admitted to hospital at 2.30 p.m., on the 6th May, 1957.

Past History.

For four months the patient hac had short lasting attacks
of angina pectoris on sxertion but there had bsen no chest pain
on exertion or at rest for a week before his admission to
hospital. In 1947, he had been treated for generalised
psoriasis at the Southern General Hospltal, Glasgowe.

Clinical Findings on Admission.

The patient was a well built,middle-aged man. He was not
shocked and there was no evidence of congestive cardiac failure.
Patches of psoriasis were present on his limbs and trunk.
Cardiovascular System: B.P. 125/90 mm.Hg. The pulse was
regular in rate (64/minute) and rhythm. The apex beat was not
palpable. By percussion method the heart was not grossly
enlarged. The hesrt sounds were pure but faintly heard.

Full clinical examination of other systems revealed no
abnormality.

Treatment and Progress.

He had no pain on admission. In view of the history of
angina pectoris and equivocal electrocardiographic findings,
anticoagulant therapy weas started and continued for 21 duys.
The patient remained symptom-free. No significant fall in
blood pressure was recorded e.g., 120/70 mm.Hg., and
120/65 mm.Hg., during the period of observation in hospital.

On the 5th June, 1957, the lesions of psoriasis on his
hand were active. There was exudate and inflammation. These
were controlled by skin applications and he was allowed home %o
complete his convalescence on June 17th 1957.

Electrocardiographic Findings.

I. 6.5.57: (11 hours after onset of chest pain at 8.45 a.m.
on the 6th May, 1957). The electrocardiogram showed changes
disgnostic of an extensive transmural antero-septal myocardial

infarction of indeterminate age.

/2
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-
IT. 13.5.,57: )
III. 18.5.57: ) Serial electrocardiograms
v 5.6.57: ( confirmed the aforementioned
. AR AR diagnosis but there wes no electro-

cardiographic evidence of recent
myocardial infarction, the chenges
being compatible with antero-septal
myocardial ischaemia,

Serial Serum Transaminase Activity (Units/ml/min).

Time After Onset of Chest pain on 6.5.57 at
8.45 a.m. '

T —
Hours. 8 . 25 49 73

7

1

Units. 27 L 23 30 18

i
l

Temperature Record.

No elevation of temperature was recorded.

Erythrocyte Sedimentation Rate [Westergren.)

Time After Onset of Chest Pain on 6.5.57 at
8445 aln. ,

s

. S ey I

pays. | 1 7 | 14

hm/1 st hr | 17 4 6

COMMENT:

Serum transaminase activity was normal on repeated
examination following an attack of angina pectoris at rest
lasting 12 hours. Serial electrocardiograms were diagnostic
of an old transmural myocardial infarction and antero-septal
myocardial ischaemia. There was no evidence of a
recent myocardial infarction. The erythrocyte sedimentation
rate was elevabed 24 hours after the attack of che st pain.
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History of Present Illness.

A maele, aged 63 years, & music teacher, was admitted to
hospitul on 23.5.57 having had an attack of sudden severe
retrostsrnal pain at 8 p.m. 2% 8 p.m., on the day of
zdmission, the patient, while sitting by the fire, suddenly
developed very severe crushing retrosternal pain which
radiated down the inner aspect of the left arm. He felt
intense nausea, complained of feeling cold and began to
sweat freely. The pain remained severe despite an
intramuscular injection of morphine sulphate, gr 1/4 given
by his family doctor, and he was admitted to hospital on
23+5.07 at 9050 Pells

Past History.

A fortnight befors admission, the patient had complained
of a feeling of tightness in his chest in the retrosternal
reglon. This sensation had besn noted only on one oec:sion
during the night and had l:zsted for quarter of an hour. For
four years, the patient had had s ymptoms of intermittent
claudication in the left leg.

Cliniczl Findings on Admission.

The patient was very distressed and obviously seve:ely
shocked. He w..s confused and rolled about the bed in agony.
Because of this, examinution was made very difficult. He
sweated fresly, the extremities were cold and dyspnoea was
present.

Cardiovascular System:  B.P. 110/60 mm.Hg. The pulse was
regular in rate (98/min.) and rhythm. The heart WeS enlarged,
the left border was estimated by percussion to be 1" outwith
the mid-clavicular line. The heart sounds were very difficult
to hear but they were pure.

Re gpiratory System: Examination of the respiratory system g
was limited but there were numerous rhonchi anteriorly. No :
other abnormality was found on cursory examination of other

systems.

Treatment and Progre ss.

Pethidine (100 mgm.) was administered intravenously and
this resulbed in control of pain. 4anticoagulant therapy
was started on admission and wes continued until the patient's
deathe.
24.5.57: B.P. 80/50 mm.Hg. There had been no recurrence
paine. The patient was le ss apprehensive but juguler vein
conge stion was present and the patient wos dyspnoeic on ©hw
slightest exertion. Iurked tachycardia was noted (140/nin.)
which lasted for two hours. /e

of
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25.5.57:  The patient complained of severe retrosternal

pain and lost consciousness momentarily. This recurred
several times from 8 a.m. untll 10 a.m. The patient wes
desperately ill and profoundly shocked and, after examination
of the elesctrocardiogram,an attempt was made to end the
arrhythmia by administering procuine amide (1 gm.) and .5 gm.
aminophylline intravenously. B.P, was 50/0 mm.Hg. Jugular
venous congestcion was marked; the liver edge was palpable 27
below the right costal margin and there was a trace of sacral
ocdema.

The arrhythmia cleared after two hours, whether
spontaneously or due to the administretion of procaine amide,
was not clear. .

4t 8 p.m., the patient again complained of severe
retrosternsl pain end he became very restless and confused.
Tachycardia (160/min.) was noted but this settled without
special trectment, to be replaced by an irregular bradycerdia..
This, in turn, gave way to a regular pulse rate of 80/min.
Profound hypotension persisied, B.P. 50/0 mu.Hg.,znd the
patient's condition nrogressively deterioreted until he died
at 310 a.m. on 26.5.57, Permission for a post morbtem
examination was refused.

ile cbrocardiographic Findings.

I. 24.5.57: (10 a.m.) (14 hours after onset of pain.) The
electrocardiogram showed changes suggestive of an intraventr-
icula r conduction defect snd sinus tachycardia (rate 140/min.)
Myocardial infarction was suspected beczuse of Q wave pattern
in V6 and abnormal QRS complexes in leads I, II, III.

2 25.5.57 = 3 p.m. (4 hours following onset of tachycardia
associated with mental confusion and circulatory collapse. The
electrocardiogram was not completed because of the great

restle scne ss and anxiety of the patient; 1t was not comple te
enough to permit final diagnosis of the arrhythmia present

but the presence of phases of sinus rhythm, of techycardia
(rate 140/min.) and of irrsgulsr A-V dissociation (in V2 & V4)
probably meant thet a supraventriculs r tachycardlia wes present
since broad JRS complexes were noted in all these phases and,
furthermore , in praecordial leads which were of similar
pattern. the sequential changes in VZ and V4 were diugnostic
of an acute transmural antero-septal myocardial infarction.

Serial Serum Transaminase Activity (Units/ml/min.)

Time after onset of chest pain on 23.5.57
at 8 p.m.
Hours. | 3 | 16

38 1 48

its. o4 200 | 493. -
Units 30 .1 0 i i /o




Tempersture Hecord.

Temperatures of 99.4°F and 100°F wers recorded 24 and
48 hours after admission respectivelye.

o

Brythrocyte Sedimentation Rate (Westergren).

No estimations were performed.

COMMENT : The history and clinical findings were tyoical

of poor risk myocerdisl infarcticn but serial elesctrocardio-
«rams were required before the electrocardiographic patterns
were disgnostic of transmural myocardizl infarction,
myocardial infarcti.-n being suspected in the i st electro-
cardiogram examined 14 hours after the onset of the illress.
Pyrezia and merked to extresmely marked neripheral vascular
failure were present. 3erum transaminase activity rose to
high levels 16 hours zfter the onset of the illness. The
assay was considered to have contribubted early and useful
confirmation of the presence of myocardisl infarction. Very
high levels of ssrum transaminase zctivity attained 48 hours
after the onset of the illness and the arrhythmia present may
have contributed to these, although further myocardial
infarction was not excluded.
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History of Present Illness.

A mele, aged 59 years, an enginevr, wes admitted to hospital
on the 24th May, 1957, having collapsed in the street at 9 p.m.
At 5 a.m., on the 24th May the patient was wegkened by a
constricting retrosternal pain which was moderately severe for
about an hour. He went to work, however, and he was conscious
of discomfort in the presecordial region and in the left upper
arm throughout the working day. He observed that the.
discomfort was less when he had the opportunity to rest. When
cycling home in the evening he stopped to talk to s friend when,
without warning, he lost consciousness for a few seconds. On
recovering consciousness he found that he had vomited and that he
had severe constricting pain in the retrosternal region of the
che st which radiated down the inner aspect of his left arm. He
hed vomited several times before admission to hospital and
coffee -ground material had been noted on the last occasion.

Past History.

Since 1954, the patient had had symptoms of mild angina
pectoris on exertion which passed off guickly with rest. For
20 years the patient had been subject to bouts of dyspepsia.
The last attack had been in 1956. In 1955 the clinical
diagnosis ofa duodensal ulcer had been confirmed by barium meal
examination.

Clinicel Findings on Admission.

The patient was a middle-aged, overweight man. He was
shocked, restless and apprehensive. His extremities were cold
and cyanosed. He was dyspnoeic on the slightest exertion.

Cardiovascular System: B.,P, 120/80 mm.Hg.(approx.) The pulse
Wwas irregularly irregular with a rate of approximately 140/minute .
The apex beat was not felt. The heart sounds were faint, rapid
and irregular in force and rhythm.

Re splratory System: The percussion note was slightly
diminished over both lung bases. On auscultation, numerous
sibilant rhonchi wers heard throughout the lung fields and many
fine crepitations at both lung bases. No other abnormality was
found on full clinical examination of other systems.

Treatment and Progress.

Pethidine (100mgm.) was administered intramuscularly on
admission,. anticoagulant therupy was not given because of
the history of duodenal ulcer and possible recent haemateme sis.
The patient's condition progressively deteriorated after
admission and at 11 p.m., the B.P. was 90/70 mm.Hg., and he was
very dyspnoeic. Digoxin, .5 mg (intravenous) was administered
at 11.30 p.m., on the 24th May, 1957 and at 6.30 a.m., on the
following day without bensfit.

At 9 a.m. on the 25th May, 1957, the patient was severely

shocked. He complained of retrosternal pain, crushing in
character /2 :
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/ and he vomited once. The pulse was noted to be regular in
rate (100/minute) and the B.P. was 80/60 mm.Hg. The prognosis
was considered to be poor and the patient died suddenly at
S peme Permission for a post mortem examination was refused.

mle ctrocardiographic Findings.

I. 24.5.57: ( 17 hours after onset of chest pain at 5 a.m.
on 24.5.57). The electrocardiogram showed changes
diagnostic of an acute transmural posterior myocardial
infarction associated with very deep depression of S-T segment
over the chest leads which may be due to posterior myocardial
infarction or acute anterior coronary insufficiency. Auricular
fibrillation was present (rate 130-140/min.)

Serial Serum Transaminase Activity (Units/ml/min.)

Time After Onset of Chest Pain at 5 a.m.
- on 24.5,57.

Hours. 17 26

SR S

Units. | 120 190

Temperature Record.
The temperature was normal during period of observation.

Erythrocyte ®wedimentation Rate (Westergren).
17 hours after onset of cle st pain - 8 mm,

COMMENT ¢

The history was very suggestive of myocardial
infarction although loss of consciousness and the vomiting
of coffee ground material were unusual features. The
clinical findings were typical, and the electrécardiogram
was diagnostic of transmural myocardial infarction 17 hours
after the onset of chest pain. The myocardial infarction
was considered to e of the poor risk variety. There was
no pyrexia but marked - extremely marked peripheral vascular
failure developed. The serum transaminase activity rose to
high levels 17 hours after the onset, the E.S.R. being normal
at this time. Auricular fibrillation (rate 130-140/min.)
was present but it is impossible to say whether it contributed
to the rise in serum transaminase activity. The assay was
not considered to have contributed to the diagnosis.
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CASE NO. 36.

History of Present Illness.

A male, aged 52 years, a house painter, was admitted to .
hospital on the 29th May, 1957, complaining of pain in both
arms and in the retrosternal region, of 15 hours' duration.

On the 3rd November, 1956, while sitting in a cinema, the

- patient suddenly felt cold, broke into a sweat and became
violently sick. He was transported home and remained in
this condition for some hours. He was seen by his family"
doctor who advised him to rest in bed., On November 17th.
1956, during the night, he suddenly becams acutely dyspnoeic
and shocked but recovered from this attack with treatment from
his doctor. On neither of these occasions did the patient
complain of pain in the chest and only on close guestioning
did it appear that he felt a fesling of tightness in the
praecordium for a few days after the second incident. He was
kept in bed until January, 1957, his family doctor having made
the clinical diagnosis of severe myocardial ischaemia.
Following a period of convalescence lasting two months, the
patient returned to work. Since Janusry, 1957, however,

he had had attacks of gripping pain in the left upper arm
precipitated by exertion and relieved by rest and by the use
of sublingual trinitrin,

On the 27th May, 1957, when he awakened, he felt breathless
at rest but he remained in bed and the breathlessness wore
away. On the 29th May, 1957, at 9 a.m., whilst at rest,
he suddenly developed a severe constricting pain in both
upper arms, the pain being felt more acutely in the left arm;
a less severe pain, of similar character, was felt in the
retrosternal region. The se pains had persisted until his
admission to hospital at 11 p.m., on the 29th May,.1957,

There was no other relevant past or social history.

Clinical Findings on Admission.

The patient was a man of middle age. He had good colour.
He was not shocked but was dyspnoeic on the slightest exertion.
There wes slight neck vein congestion but there was no skin
ocedema.
Cardiovascular System: B.P. 115/85 mm.Hg. The pulse Was
regular in rate ( 96/minute) and rhythm. The apex beat was
not palpable but the left heart bobder, as determined by

percussion, was 1" outwith the mid-clavicular line. The
heart sounds wers pure, but distant.
Re spiratory System: There was a diminished percussion

note over the lower half of the left lung posteriorly. On
auscultation, numerous bubbling rales were leard throughout
the lung fields, but espscilally at the lung bases.

Alimentary System: The liver edge was palpable 1" below
the right costal meargin. No other abnormslity was found
on full clinical examination. y

2
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Treatment and Progress.

On admission, anticoagulant therapy was started and continued
until the death of the patient.

30.5.57: 9 a.m. B.P., 95/70 mm.Hg. The patient!s condition
was unchanged; at 2 p.m., on the same day, the B.,P. was
again 95/70 mm.Hg. He suddenly dsveloped acute dyspnoez
without accompanying chest or arm pain. Oxygen, intravenous
aminophylline and intramuscular morphine were effective in
controlling the symptoms which cleared sway in sbout one hour.

31.5,57 B.P. 95/70 mm.Hg. The patient felt well and
was not dyspnoeic.  Tachycardia was nobed (120/minute). Jugular
vein congestion and hepatomegaly wers still present.

4.6.,573 The patient had had no further attacks of dyspnoes
and was symptom-free when, at 8 p.m., gradually increasing
dyspnoea was observed. He was sweating and coughsd up pink,
frothy sputum. The dyspnoes became very severe and lasted for
several hours despite treatment with intramuscular morphine and
intravenous aminophylline. Digoxin .25 mgm., was administered
intravenously and mersalyl 1/2 cc. intramuscularly. Tre atment
with Digoxin was continued orslly (.25 mgm. six~hourly).

5.6.57: He was less acutely dyspnoeic. On examination of
the chest, scattered rhonchi were heard on auscultation. The
left border of the heart,as determined by percussion, was now

2" outwith the mid-clavicular line. The heart sounds were rapid
(108/minute ) but well heard and pure. B.P. 120/80 mm.Hg.

At 7 pem., whilst the patient was smoking a cigarette, he
collapsed and died within g few minutes.

ER ctrocardiographic Findings.

I. 30.5.57: (27 hours after onset of pain), at midnight.

The electrocardiogram showed changes diagnostic of an acute
septo lateral myocardial infarction. The Q waves in V.2 and
V.4 were psthological but no QS configurztion was present. The
infarction was considered to be probably of transmural type.

Serisl Serum Transaminase Activity (Units/ml/min.)

Time After Onset of Arm and Chest Pain on 29.5.57 at 9 am.
! ; ‘

1

Hours. 27 | 36 60 84
l _
|

Units. 120 80 60 | 35.

Time After Onset of Ieft Ventricular Fallure on
4.6.37 at 8 pm.

Hours. 11

Units. 75.

/3
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Temperature Record.

Irregular pyrexia 99.6°F to 99.8°F was present from
day of admission until death.

Brythrocyte Sedimentation Rate (Westergren).

Time After Onset of Arm and Chest Pain on
29.5.57 at 9 a.m.

27 hours. 5 days. \

- ,
mm/lst.hr. 27 63 ‘

Post [ortem Findings.

P t mortem examination showed gross enlargement of the
heart dve to dilatation of the left ventricle. The other
chambers and valves of the heart showed nd abnormality. The
circumflex branch of the left coronary vessel was occluded at
a point approximately £ inches from its commencement. The
thrombus in this area was old and probably of one week's
duration. The related area of muscle supplied by this vessel
showed evidence of old infarction and there was & distinct
dilatation of the ventricular wall just below the mitral valve .
The anterior branch of the leflt COPOH%Ly artery was not
thrombused, but there woes only & tiny lumen remeining in the
vessel over its first 13 inches. The related area of
myocerdium showed recent infarction probably of 24 hours'
duration. The posterior vessel wus also severely affected by
atheromatous degeneation, but still patent. A small accessory
artery with separate ostium was present.

The main viscera showed chronic venous congestion and
moderate enlargement.
No other abnormality was found on examination of the
organs of the body.
The le ft lung was densely adherent and some old fibrosed
tubercle was present in the right upper lobe.
Ieath was considered to be due to old and new myocardial

infarctione.

Results of Histological mxamination. /4
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Results of Histologiczl ixamination.

Heart: In the sections examined, areas of old and
recent infarction were present.

Liver: Moderate chronic venous congestion was presente.

COMMENT ¢

ATtacks of acute myocardicl infarction were observed on
29.5.,57 (36a) and on 4.6.57 ( 36b).

In the first att.ck (3%a)., the history and clinical
findings were typicel of poor risk myocardial infarction and
the electrocardiogram was diegnostic of acube myocardisl
infarction, probably transmurel in type, 27 hours after
the onset of the illness. Pyrexia, minimal peripheral
vascular fallure and frenk congestive cardisac failure were
pre sent. Serum transaminase activity reached high levels
27 hours after the onset and the erythrocyte sedimentation
rate was raised at this time. The zssay wes not
considered to hawve contributed to the diagnosise.

In the second attsck (36b)., the clinical findings were
those of left ventriculaer failure of severe degree and the
diagnosis of a second poor risk acute myocardial infarction
was considered very likely. Pyrexia and a minimal degree
of peripheral vascular faillure developed. When the serum
transaminase activity was found to have risen again,ll hours
after the onset, to high levels, the diagnosis was considered
to be certain and electrocardiograms were not performed.

The assay was considered to have provided valuable
confirmation of the occurrence of a fresh myocardial
infarction. )

At post mortem examination, the presence of myocardial
infarctions was confirmed.
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CASE NO. 37,

History of Present Illness.

A female, aged 62 years, a housewife, was admitted to .
hospital on the 10th June, 1957, complaining of sudden
dyspnoea which began while she was restingat 1 p.m. The
sudden severe breathlessness was assoclated with a sense of
constriction felt across the preecordium and with palpitation.
The attack of dyspnoea lested for fifteen minutes. The patient
had had several similar, but milder attacks of dyspnoea for
three weeks prior to admission to hospital but they were
increasing in frequency and she had had a severe attack on
the 7th and 9th June, 1957. She denied having any chest pain.

Past History.

In Julky, 1956, the patient first noted symptoms consistent
with the diagnosis of paroxysmal cardiac dyspnoea and in
August, 1956, she was treated in Edinburgh Royal Infirmary for
three weeks, Since then she had been dyspnoeic on moderate
exertion.  She had also siuf fered from diabetes mellitus since
1947 and reguired 44 units P.Z2.I. daily for its control.

Clinical Findings on Admission,

The patient was an overweight, elderly woman, who was

neither distressed nor shocked., The lips were slightly
cyanosed.,
Cardiovascular System: B.P. 165/95 mm.Hg; the pulse was

reguler in rate (100/minute) and rhythm. The apex beat was N
not felt but the heart was enlarged, the left border being 13"
outwith the mid-clavicular line as determined by percussion.

Re spiratory System:? On auscultation, numerous fine and
medium crepitations were e ard throughout the lung fields, but
especidly at the lung bases.

Alimentary System: on palpation, the liver edge was felt 1"
below the right costal margin.

The urine contained 2% glucose and a trace of acetone,

No other abnormality wes found on full clinical examination
of other systems.

Treatment and Progress.

A test dose (0.5 cc.) of mersalyl was given intra-
muscularly shortly after admission and regular therapy wibh this
drug ( 2 cc. twice weekly ) was instituted and continued for
five weeks. Treatment with soluble insulin was also started,
care being taken to avoid hypoglycaemic reactions and,
eventually, the dizbetic state was stable on a low salt diet
(celoric value 800) and a daily dose of I.Z.S. (lente) insulin,
44 unitse.

/2
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The dyspnoea clewred gradually and was not apparent three
days after admission. Thereafter, the patient was symptom-
free and she was discharged from hospital to complete her
convalescence at home on the 20th July, 1957.

Electrocardiographic Findings,.

I. 10.6.57 at 5pm. (4 hours after onset of pain). The
electrocardiogram showed changes diagnostic of an acute
transmural posterior myocardial infarction.

II. 16.56.57: The electrocardiogram showed sequential changes
which confirmed the diagnosis of posterior myocuardiszl infarction.
A probable left ventricular strain pattern was also noted.

Serial Serum Transaminase Activity (Units/ml/min.)

Time - After Onset of Dyspnoea on 10.6.57 at 1 pm.

Hours. 22 ’ 44

Units. o8 65

Tempe rature Record.

No elevation of temperature was recorded.

Erythrocyte Sedimentation Rate (Westergren).

Fime After Onset of Dyspnoea on 1l0.6.57 at 1 pm.

Hoﬁrs. 44

mm/1sthr. | 24 -
Days. v 9 16 23
mm/1st.hr 16 11 8 .

COMMENT s /3
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COMUENT :

The absence of pain in this case was unusual but the
development of sudden severe dyspnoea at rest raised the
suspicion of acute myocardial infarction. There was no
pyrexia or evidence of peripheral vascular failure but signs
of congestive cardiac failwe were present. The electro-
cardiogram was diagnostic of transmural myocardial
infarction and the infarction was regarded as of poor risk
type . Serum transaminase activity reached high levels
22 hours after the onset, but the assay was not considered
to have contributed much to the diagnosis.
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CASK NO. 28.

History of Present Illness.

A male, aged 509 years, a gateman, was admitted to
hospital on May 31lst 1957 at 12.30 a.m., complaining of
severe retrosternal pain of 5 hours!'! duration. He had
recturned from work on the evening of May 30th and complained
of feeling very unwell; at 7.30 p.m., he developed a severe
sharp retrosternal pain which radiated down the inner aszpect
of the right arm and he became very breathless. On
admission, the pain had become less severe. He had had
short attacks of similar pain for 12 months, occurring both
at rest and on exertion. The se attacks had been thought
by the patient to be due to flatulence.

Past History.

In 1951, the pstient had developed symptoms of inter-
mittent claudicetion in the right leg. His symptoms grew
gradually worse and in 1953 the right leg was amputated
because of dry gangrene. During this time the blood pressure
had been repeatedly measured and the diastolic pressure was
always between 105/110 mm.Hg.

Clinical Findings on Admission.

The patient was cold and shocked on admission. He was
restless, apprehensive and confused. Jugular vein congest-
ion was present.

Cardiovascular System: B.P. 110/80 mm.Hg. The pulse was
regular in rate (120/min.) and rhythmn. The apex beat was
not felt but the heart was enlarged, the left border,as

de termined by percussion,being 15" outwith the mid-clavicular
»1line. The heart sounds were rapid and very distant.

Re spiratory Sytem: On auscultation, 'scattered rhonchi
and a few fine crepitations were heard over both lung bases.

Alimentary System: The liver edge was felt 1" below

the costal margin and was tender on palpation. No othsr

abnormality was discovered on full clinical examination of
other systems.

Treatment and Progress.

Morphine 1/4 gr.intramuscularly relieved the retro-
sternal pain and anticoagulant thsrapy was started.
Unfortunately, the patient's condition progressively

deteriorated and severe shock was present. Hypotension /2
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Hypotension was marked, the B.P. being 80/40 mm.Hg., and
the patient died suddenly at 4.10 a.m. on Junelst 1957,

Permission for a post-mortem examination was refused.

Electrocardiographic Findings.

The patient died before electrocardiographlc tracings
were performed.

' Serisl Transaminase Activity (Units/ml/min.)

Tiné After Onset of Retrosternal Pain on 30.5.57
at ‘7-50 po]mo

Hourad. 5 , 14

Units. 30. 73

Tempe rature Record.

The tempersture was 99.8°F on May 31lst 1957.

Erythrocyte Sedimentation Rate (Westergren.,)

No estimations wers performed.

COMMENT 3

The history and clinical findings were typical of a
poor risk myocardial infarction. Pyrexia and marked
peripheral vasculer failure developed. The patient died
before ele ctrocardiograms wers performed. Serum
transaminase activity reached high levels 14 hours after
the onset of the illne ss.

The assay, in the absence of electrocardiographic
evidence, was. considered to have provided early and valuable
confirmatdon of tlhe occurrence of acute myocardial
infarction.



CASE NC. 39.

Hlstory of Present Illness.

A male, aged 55 years, a clerk, was admitted to hospital
on 23.5.57., complaining of retrosternal pain of six hours!
duration. On 2.5.57., the patient first felt gripping
re trosternal pain on fast walking. The pain had compelled
him to rest. The pain cleared on resting, but it became
more easily induced until, on 16.5.57., he was advised to
rest in bed. He w.s symptom-free until the evening of
22.5.07., when he developed, whilst in bed, severe gripping
re trosternal pain lasting for z-hour.0n 23.5.57., six
hours befare admission he again developed severe gripping
re trosternal pain which, on this occasion, radiated into
the neck, jaw and down the left arm.  Shortly after the
onget of this attack, he was dyspnodic on slight exertion.
The pain wes still present on admission,

Past History.

The patient had had haematemesis from a duodenal ulcer on
two occasions, the last occasion being in 1956, He had had
no dyspeptic symptoms since 1956,

Clinicel Pindings on Admission.

The patient was & healthy looking man who, although
he complained of continuing severe pain, was not unduly
distressed.

Cardiovascular System: B,P. 110/80 mm.Hg. The pulse was
regular in rate (90/min.) and rhythm. The apex beat was
felt 4" from the mid-sternal line in the fifth 1nterspace.
The hesrt sounds were pure and well heard.

Treatment and Progresse.

The be trosternal pain cuickly responded to the intra-
muscular injection of morphine sulphate, gr 1/4, 1Iespite
the history of duodenal ulcev anticoagulant therapy was
started and was continued, W1thout evidence of bleecding,
until 31.6.57. The phtient made an uninterrupted recovery
and he was discharged home to complete his convalescence
on 6.7.57. Before discherge, B.P. was 130/80 mm.Hg.

Electrocardiographic Findings.

I. 23.,5.57: (10.30 pem) (7 hours after onset of chest
pain). The electrocardiogram showed changes diagnostic of

an acute intramural anterior myocuardial infarction. A small
r wave was present in V2. y

-

2
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IT. 31.5.57: The electrocardiogram showed sequentizl
changes confirming the diagnosis.

Serial Serum Transaminass Activity (Units/ml/min.)

Time afber Onset of Retrosternal Pain
on 23.5.57.

Hours. 6 32 56 80

Units. 25 o8 50 30

Tempe rature Record.

No elsvation of temperature was recorded.

Erythrocyte Sedimentstion Rate (Westergren).

Days. 7 28

mm/1st.hr,. 8 5

COMMENT ¢ The history and clinical findings were very
sugge stive of a good risk myocardial infarction and the.
electrocardiograms 7 hours after the onset of the illness
were considered disgnostic of intramural myocardisal
infarction. Serial electrocardiograms confirmed the
diagnosise. There was no pyrexia but minimal peripheral
vascular failure was present. Serum transaminase activity
reached high levels 32 hours after the onset of chest pain.
The E.S.R. was found normal on repeated examination.

The assay was considered to have contributed early
confirmatory evidence of the occurrence of acute myocardial
infarction.
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History of Present Illnecs,

A m:le, aged 43 years, a storeman, was zdmitted to a
surgical ward on 7.6.57., complaining of sudden onset of
lower sternal end epigestric pain of one hour's durstion.
The patient was seized with severe gripping pain in the
epigastrium ¢nd under the lower ena of the sternum when
running for a bus. The pain radiated to both scapular
regions and down both grms. For three months, he had had
mild symptoms of angina pectoris on sternuous exertion.

He had been admitted to hosnital =zs a case of suspected
perforation of a duodenal ulcere.

There was no relsvant past history.

Clinical Findings on Admissione

The patient was an obese men, who was not distressed.

CafdiOVasculagisystem: B.P. 115/75 mm.Hg. The pulse was
regular in rgte (94/min.) and rhythm. The apex beat was not
felt. The h:art sounds werc pure, but faintly heard.

Alimentsry System: The sbdomen was obese; there was no
rigidity of the sbdominal muscles although there was marked
tenderne ss on palpation in the epigastrium.

Respiratory System: On suscultation, scattered rhonchi were
heard over both lung fieldse

Treatment and Progre sse.

8.6457: The patient still complained of epigastric pain
which radiated down both arms and was also referred into
both scapular regions.

De6,57 He was free from m in, although slight tenderness
on deep palpation was present in the epigestrium.

10.6497¢ B.P. 110/75 mm.Hg. The patient had had no
recurrence of pain snd there was no abdominal tendsrne ss. The
diagnosis of perforated duodenal ulcer had not been confirmed
and an electrocardiogram wss obtained and serum transaminase
estimated.

12.6.57: B.P. 100/75 mm,Hge The diagnosis o posterior
myocardial infarction haeving been made, the patient was
transferred to a medicel ward. No special therapy was
indicated and he mude un uninterrupted recovery. He was
congidered fit for discharge home to complete his convalescence

on 2007.57Q
. /2
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El ctrocardliograephic Findings.

I. 10.0.57: (3 days after onset of sternal pain.) The
electrocardiogram showed changes diagnostic of an zcute
transmural posterior myocardisl infarction.

IT 16.6.57: - The electrocardiogrem showed minor
sequential changes of a posterior myocardial infarction.

SerialSerum Transaminase ACtivity (Unlts/ml/min.

Time after Onset of Pain on 7.6.57.

Hours. 72 85

,R Units. 65 25

Tenmpe rature Record.

The body temperature was 99.2°F 36 hours after admission.
The record was normal apart from this.

Brythrocyt Sedimentation Rate (Westergren).

fime after Onset of Pain on 7.6.57.
2 7
Dayse.’ 10 |+ 18 24 31

mi/IST.nre | & Iz 12 B

COMMENT:
The history and clinical findings wers typlecal of
a good risk myocerdial infarction, althoigh the presence of
epigastric pain had led to the patient's admission to a
surgical unit. The electrocardiogram was diagnostic of
transmural myocardisl infarction, 3 days after the onset of
the illness. Pyrexia and mlnimal peripheral vascular
failuxe were presente. Serum transaminase activity was at
high’levels three days after the onset of the illnmess. The
B.S.R. was normal ten days after the onset. The assay was
not considered to have contributed to the diagnosise.
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History of Present Illness.

A male, aged 51 years, s minister of religion, was
admitted to hospital on 7.6.57., &t 7 p.m., complaining
of pain in the arm and chest of 2% hours' duration. A%
4.30 p.m., on the day of admission, the patlent suddenly
felt a very severe pain,gnawing in character, in the left
scapuler region which was referred into the retrosternsal
region end down the inner zspect of the left arm to the
elbow. The peain remained severe despite an intra-
muscular injection of morphine gr. 3 and atropine sulvhate,
%r.l/ZLSO at b pem., cnd was still present on admission at

Pellle

Past History.

The patient had been subject to attacks of winter
bronchitis for five years. He had bsen dyspnoelc on
moderate exertion for three years having gained much weight
in that time. In November 1956.,, while walking, he was
seized by a severe pain in the left scapular region, which
forced him to stop walking. This psin lasted for fiwe
minute s, In the month beforc admission, the patient had
complained of epigestric pain 1% hours after meals.

Clinic:zl Findings on Admission.

The potient was an obese men, who was not shocked but
he complained of praecordial pain.

Cardiovusculer System: B,P. 150/80 mm.Hge. The pulse was
regular in rate (76/min.) and rhythn. The apex beat was
not felt; the heart sounds were pure and well ke ard.

Respiratory Sydem: On suscultation, numerous fire
crepitations were heard over the left lung anteriorlyy  No
otler abnormality was iound on full clinical exemination of
other sys tems. ‘

Treatient and Progress.

Pain was controlled by the administration of morphine
sulphate, gr.¢ intramuscularly, and there was no recurrence
of che st pain during the period of observatione. Because of
the history of dyspepsia anticoagulent therapy was not gziven
on admission, but the patient developed phlebothrombosis 1in
the deep veins of the left calf on 17.6.57 and anticoagulant
the repy was then started and continued for three weeks.

B.P. was 120/80 mm.Hg. on 8.5.57 and remained at this level
until the patientt's discharge from hospital on 21.7.57.

/2
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slectroca :diogravhic Findincs.

I. 7.6.57: (3% hours after onset of puin.) The electro-
cardiog.am showed chenges vVery sugpgestive but not diesgnostic
of 2cute posterior myocurdicl infercticn, although there wes
probebly a peothological <) wave in oV .10 and a 38 wave in V2
with steep symetrical T waves in V2.

IT. 846572 (21% hours after onset of pain.) The electro-
cardiogrem now showed a QS pattern in V4 which was diagnostic
of an acute antero-septal myocardizl infarction. The presence
of a pathological Q wave in a.V.F. was confirmed suggesting
the presence of an old posterior myocardial infarction.

IIT. 16.6.572 The electrocardiogram showed changes which
‘confirmed the diagnosis of a recent acute transmural antsro-
septal and old posterior myocardlal infarction, which msy
have occurred in November .1956., when the putient had an
isolated attack of chest pain while walking.

Serial Serum Transaminase Activity (Units/ml/min.)

Time after Onset of Pain on 7.8.57
at 4.30 pm.

l Hours. E 4 | 17 |

47 68

1
.

‘ Units. l; 30 | 77 % 40 25

Serial Transsminase Activity in Urine (Units/ml/min.)

Time after Onset of Pain on 7.6.57

at 4:.50 poﬁ’l;
(ﬁours. 04 | 48 7o [ 96
(Units. 10 16 12 § 9

Tempe rature Record.
The temperature was 99°F 24 hours after admission to hospital.

Erythrocyte Sedimentation Rate (Westergren)

Time after Onset of Pain on 7.6.57 at 4.30 pm
4 hours. 10 days. 17 dayse.

mm/1st.hr. 8 26 : 8

/3
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COMENY ¢

The history was suggestive of myocardial infarcticn.
The initial ele ctrocardogram was very suggestive but not
diagnostic of transmursal myocardial infarction 33 hours after
the onset of the illness, although serial electrocardiograems
were diagnostic of myocardial infarction. The infarction
was thought to be of good risk type but it became clear later
that the patient had had a previous myocerdial infarction
and,conse quently,should have been regarded as a poor risk case.
Pyrexia was present but there was no evidence of peripheral
vascular failure. Serum transaminase activity reachsd
high levels 17 hours after the onset and before the second
electrocardiogram was e eamined, while the Z.SXR . was normal
four hours =fter the onset oif the illness. The assay was
considered to have provided early and valuable diagnostic aid.
The importsnce of examining the serum 6 - 24 hours following
an acute myocardial infarction is well illustrated since the
specimen examined in this period was the only one found to
exhibit abnormal transsaminase activity,.




CASE NO. 4Z.

History of Present Illness.

4 male, aged 54 years, a stores clerk, w-s admitted
to hospital on 15.5.857, comploining of retrosternal pain
of 3% hours' duration. 3% hours befors admicsion, the
paetient developed severe constricting retrosternal pain,
which rszdiated down the left arm. He felt nauseated,
began to sweat and became breathless. He had had a
similar, but less severe, attack of pain on 12.5.57, which
was followed by dyspnoea of moderate exertion.

Past History.

In October 1956., the patient had hsd severe pain in
the neck which was referred down both arms. The se symptoms
were ascribed to prolapse of & cervical disc.

Clinical Tindinegs on Admissicne

The patient w. s a well built man who was mildly
shocked and who complained or gripping, retrosternal pain.

" Gardiovascular System: B.P. 140/90 mm.Hg. The pulse was
regular in rate (82/min.) and rhythm. 1he apex beat was
not felt. The lreart sounds werc pure, but distant.

Respirstory System: On auscultaticn, a few crepitatlions
were heard over both lung fields posteriorlye. .

No othsr abnormul:ty was found on full clinical exesmination
of other systems.

Treztment and Progre ss.

; ?ain was controlled by the intramuscular administrstion
of pethidine, 100 mgm. Ainticosgulant therapy was started
soon after admission and was continued for four weeks.

16.5.57: Pericardial friction was heard to the left of the
sternum in the fourth interspace. B.P. 130/80 mm.Hg.

2065.57 The patient complained of severe retrosternal
pain, Bripping in character, which lssted for ore hour and
which required pethidine for its relief.

A second myocardlal infarction wes suspected and
further transaminase estimations were performed.

There was no furthsr fall in blood pressure /2
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/ and progress was uninterrupted. The patient was discharged
from hosoital on 22.6.57. :

mle corocardiographic Findings.

I. 15.5.57: (4 hours after onset of chest pain.) The
electrocardlogram showed changes dliapnostic of an acute
transmural antero-sep al myocardial infarction.

II. 30.5.,57: The electrocardiogram confirmed the diasgnosis
of antero-septal myocardial infarction with sequential changes
indicating lateral extension of the infarction. The
infarction was considered to be extensive.

Serisl Serum Transcminase ictivity (Units/ml/min.)

Time after onset of Retrosternal Pain on
15.5.57 at 9.45 pem.

a) Hours. \ 5 15 % 39 62

1

)]
@

@
ep)
L

Unitse. X Haem,| 135 180 [ 84

Time after onset of Pain on 20.5.57.

v) |- Hours. o4 48

Units. 82 36

Serigl Transaminase Activity in Urine (Units/ml/min,)

Tire after onset of Retrosternsl Pain on

15.5.57.
Hours. 24 48 72 96
Unitse. 16 12 10 L 16

Temperature Record.

No elsvation of temperature wss recorded.

/3
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Tine after Onset of Retrosternsl Pain on
15.5.57 at 9.45 pm.

Hours. 15 8 days 15 days | 21 days.

m/1lst. hr. | 32 54 14 9

COMMENT ¢

. Attacks of myocardial inferction were observed on
15.5.57 (42a)and on 20.5.57 (42Db). In the first
atta ck (42a)., tle history and clinical findings were typicel
of good risk myocandial infarction and the electrocardiogram
was-dlagnostic of transmursl myocardial Infarction 4 hours
after the onset of the illness. The re was no pyrexis and
a minimal degree of peripheral vascular fellure was present.
Serum tremsaminase activity rose to high levels, 15 hours
after the onset of the illness and the L.S.R. was elevated
at this time. Tre nssay was not considered to have
contributed to the dicgnosis.

In the second atteck (42b)., an abtteck of sever: angine
pectoris at rest reised the suspicion of a fresh myocardial
infarction, although there wes no pyrexia or evidsnee of
peripheral vasculer failure. Serum transaminase activity
reached high levels 24 hours after the onset of pain. 4in
electrocardiogram, performed severczl days later, was diagnostic
of extension of the previous myoecardial infarction. This
infarction was regarded as a poor risk one. The assay was
considered to have provided early and valuable aid in tThe
diagnosis of extension of the myocardisl infarction,.
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History of Present Illness.

A Temale, aged 43 years, a housewife, was admitted
to hospital on 15.5.57., complaining of repsated attacks of
retrosternal pain. OUn 14.5.57., at 2 a.m., while sitting
in a chair after pollshlng the grate the patient felt o
severe crushing pszin behind the sternum which weas referred
down both arms, especially the left. This attack of
pain lasted for 30 minutes.

On 15.5.57., a similar pain recurred on three occuasilonse.
One attack started at 8 a.m., which 1:sted for 45 minutes,
another at 9 a.m., ladging for 10 minutes and yt another
at 10 a.m. The latter losted for onme hour.

Past History.

The patien£ had never previously had chest pain but
she had noticed progressive exertional dyspnoea for one
year.

Clinical Pindings on admission.

The patient wes overweight but was nelither shocked nor
in pain.,. .

Cardiovasculsr Sysbems B.P. 110/60 mm.Hg. The pulse .as
regular in rate (04/min.) and rhythm. The apex beat wus
palpable £" within the mid-elavicular line in the fiith
interspace. The hezrt sounds were pure and of good quallity.
No other sbnormality was found on full clinical examinetion
of other systemse.

Treatment and Progress.

Anticoagulent therzpy was begun shortly after admission
and wes continued for 28 dayse

16.5.57: B.P. 80/50 mm.Hg. There had been no recurrence.
of pain and the patient's gensral condition was excellent.

17.5.57: B.P. 90/55 mm.Hg. There had been no
recurrence of pain. The patient Imd no further symptoms
referrable to the cardiovascular sysbem and was discherged
from hospital on 29.6.57: The blood pressure was

100/60 mm.Hg.

Zle ctrocardiograpsic Findings.

I. 15.5.57: (26 hours following chest pain on 14.5.57 at

8 a.m.) The electrocardiogram showed changes diagnostic
of an acute 1nt”_mu_dl_deoto lateral myocardial inferction.

/2
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IT. 17.5.57: The clectrocardiogram showed further T
wave inversion in V4 and V6 confirming the diagnosis.

IIT. 1l6.6.57: The, électrooardiogram_showed restitution
of the T waves which provided additional evidence of an
intramural myocardial infarction.

Serial Serum Transaminase Activity (Units/ml/min.)

Time After Onset of Retrosternal Pain on
14.5.57 at 8 a.ne

Hours. 32 49 73
Units. 56~ .21 11

Temparature Record.

No elsvation in temperature was recorded.

Erythrocyte Sedimentation Rate (Westergren.)

Ting -after Onset of Chest pain on 15.5.57
at 8 & oMo

—

1
|
!
i
i

32 hourse. 21 days.

mm/1lst. hr. 4 mm/ls t.hr. 7

-+

COMMENT ¢ The history of recurrent severe attacks of
angina pectoris and clinical findings were very suggestive
of a good risk myocardial infarction and the i st
electrocardiogram taken 26 hours following the onset of the
first attack of clest pain was considered diagnostic of
acute intramural myocardial infarction. Serial electro-
cardiograms confirmed this disgnosis. NO pyrexia or
evidence of peripheral vascular failure developed. Serum
transaminase actlivity was at high levels 32 hours after

the onset of the fir st attack of chest pain, but this was
the only abnormal level found on repecated examination and
it was considered that late sampling of the serum accounted
for this and that peak transaminase adtivity had probably
been reached befare the patlentts admission to hospital.
The #.5.R. was normal 32 hours following the onset of the
first chke st pain. The assay was considered to have
contributed useful confirmatory evidence of the occurrence
of acute myocardial infarction.
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CASE NO. 44.

History of Present Illness.

A mule, aged 48 years, a labourer, was admitted to
hospitasl on 24.5.57., complaining of retrosternal pain of
6 hours! duration.

At 1 a.m. on 24.5.57., the patient,when sitting, was
seized with a severe, gripping pain in the left upper arm
which spre=d across his chest to the right shoulder. The
pain continued until after he received asn intramuscular
injection of morphine sulphate, gr.l/4. at 8 a.m. on 24.5.57.

Past History.

-The patient had previocusly h:d two moderatsly severe
pains in the left srm on exertion which lasted for fifteen
minutes. The first of these pains occuwr'red in 1951., while
the second occurredin April, 1957. The patient had lesions
of the skin of the trunk due to mycosis fungoides.

Clinical Findings on Admission.

The patient was a well built man who had no pain.

Cardiovascular System: B.P. 100/60 mm.Hg. The pulse was
regular in rate (80/min.) and rhythm. The heart was not
enlarged, the apex beat being palpzble 1" within the mid-
claviculzr line in the fifth interspace. The heart sounds were
pure , but distant. - . -

No other zbnormelity was found on full clinical
examination of other systems.

Treatment and Progress.

Anticoagulant the rapy was started shortly after
admission to hospital and was continued for three weeks.
Hypotension persisted for. three weeks, but before dischsrge
from hospital on 6.7.57., the B.P. was 120/80 mm.Hg.

Blectrocardiographic Findingse
T. 24.5.57: {16 hours after onset of pein on 24.5.57.). The
electrocardiogram showed changes diagnostic of an acutbe
transmural posterior myocardial infarction.

IT. 8.6.572 The electrocardiogram showed little change and
was still diagnostic of posterior myocardial infarction.

/2
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Serial Serum Transaminase Activity (Units/ml/min.)

Til’t’ﬁ t‘,fteI’ Onset Of Pail’l 01’1 241.5057 aE l 8 olllo

7
i
;

Hours. l6 | 33 57

81

i

105

62

1
‘
j
i
%
é
§
1
!

Uni ts. %0 | 173

20

25

Temperature Record.

The temperature was 100.2°F 24 hours after admission.

E;;jthroclbe Sedimentation Rate (Westergren).

Time after Onset of Pain on 24.5.957 at 1 a.m.

|
|
116 hrs.| 8l hrs.

10 days |17 days.| 31 day%.
|

! ! '
mm/lst. hrel. 7 | 60 ! 45

i

9 5 7 %

COMMENT &

The history and clinical findings were typical of a good
risk myocardial infarction and the electrocardiogram was
diagnostic of transmural myocardial infarction 16 hours sfter

the onset of the illness.
vascular failure were present.

Pyrexia and minimal peripheral
Serum transaminase activity

reached high levels 16 hours after the onset of the pain,

at which time the BE.SR . was normal.

The assay was not

considered to have contributed to the diagnosise.

$
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CASE NO. 45.

History of Present Illness.

A male, aged 63 years, a retired civil servant, was
admitted to hospital on 25.5.57., complaining of retrosternal
pain of six hours'! duration. 6 hours before admission,
the patient developed severe retrosternal pain of constricting
character while resting. He became breathless shortly
after the onset of pain and felt nauseated. The pain listecd
for about 45 minutes and then cleared, but returned one hour
later, when it was referred down the left zrm; the pain
continued until the patient's admission to hospital.

Pest History.

~ The patient had developed mild symptoms of angina
pectoris on exertion one year previously and retired fFom his
work because of this.

Clinical Findings on Admission.

The patient was a thin, snxiois man, who complained
of continuing re trosternal pain. He was mildly shocked.

Cardiovascular System: B.P. 115/70 mm.Hg. The pulse was
Tegular in rate and rhythme The heart was t enlarged,
the left border of the heart, as determined by percussion,
being within the mid-elavicular line. Bhe heart sounds were
distant but apical prodiastolic gallop rhythm was present.
No murmurs were hearde.

Resplratory System: On auscultation, scattered rhonchi
were heard throughout the lung fieles. Numerous fire
crepltations were present over the base of the left lung
posteriorly. No other abnormality was found on full clinical
examination of other systemse

Treatment and Progresse.

Pain was quickly controlled by the intramuscular
injection of morphine sulphate, gr. 1/4., Anticoagulant the rapy
was started soon after admission and was continued for 28
days. The patient was symptom-free on the day following his
admission and remained so throughout the period of observation.
Before his discharge from hospital on 16.7.57., the B.P. was
140/80 mm.Hg.

Electrocardiographic Findings.

I. 26.5.57:(19 hours after onset of che st pain.) The electro-
cardiogram showed changes diagnostic of an acute transmural
antero-septal myoce rdisl infarction. /2
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IT. 23.6.57: The electrocardiogram showed the sequential
change's of antero-septal myocardial infarction with lateral
ischaemia. A smal]l r wave in V2 snd the sbsence of a Q wave
in V4 were noted, these changes sugge:ting some degree of
recovery,

Serial Serum Transaminase Aictivity (Units/ml/min.,)

Time after onset of Pain on 25.5.57.

Hours. 6 19 46 70 93

{~> Unitse. Haem%i26 100 76 32

" Temperature Record.

No elevation of temperature was recorded.

Erythrocyte Sedinentation Rate (Westergren).

Timg after Onset of Pain on 25.5.57.

Days. 5 11 18 k 26 \ 33

mm/1st.hr| 24 | 37 | 42
ﬂ

50%15

COMMENT ¢ - The history asnd clinical findings were indicative
of @ poor risk acute myocardial infarction. The electro-
cardiogram was dlagnostic of transmural myocardial infarction,
19 hours following the onset of the illness. No pyrexia was
observed but minimal peripheral vascular failure was present.
Serum transaminase aoctivity reached high levels 19 hours
following the onset of the illness. The E.S.R. was examined

5 days after the onset and was found to be elevated.

The assay wes not considered to heve contributed to the
diagnosise



CASE NO.46.

History of Present Illness.

A male, aged 51 years, a railway clerk, 