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SUMMARY : The electrocardiogram findings in two cases of cardiac aneurysm are presented. In these cases
in whom aneurysm was diagnosed during life by ECG and confirmed by autopsy, one had been ohserved

for 8 years and 7 months after an attack of myocardial infarction (total course 10 yvears) and the other for
I year (total course 4 years).

Japanese and foreign reports regarding ECG findings in aneurysm suggest that a clue for clinical diagnosis
may be provided by the following ECG characteristics: (1) Patient has a past history of cardiac infarction
and such pattern is evident on ECG; (2) An elevated ST segment persists at the site of the infarct for more
than 1 month, and clinical findings of no new recurrent attacks can be [ound;(3)A persistent deep negative
T wave is present together with an elevated ST segment: and (4) When any independent ECG tracing presents
a pattern consistent with a comparatively new acute myocardial infarction.
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INTRODUCTION

Electrocardiography serves a very important role in
routine medical examinations. It provides major information
for the diagnosis and evaluation of the course and prognosis
of various heart diseases,' particularly myocardial infarc-
Lion,"?':i which recently is being seen at an increasing rate.

The authors recently examined the ECGs obtained over an
extended period before death in two autopsy confirmed
cases of myocardial infarction complicated by ecardiac
aneurysm. Cardiac aneurysm is not necessarily a rare
disease, being reported as early as the 18th century
according to Berman et al.* Subsequently, much infor-
mation an this condition has been reported from western
countries where the frequency of myocardial infarction
is high,

Cardiae aneurysm was associated with myocardial infarction
in 8% of the 141 autopsy cases of Betsch,® in 20% of
the 512 cases of Schichte1 et al,’ in 12.4% of the 508
cases of Abrams et al and in 3.5% of the & 293 aulcps»
cases examined between 1952-63 by Dubnow et al.® Fulton®

has reported cardiac aneurysms in | of every 12 to 15
Samejima
Mari'!
in reviewing reports from Japan and other countries
reported the frequency to be about 3% to 38%, while
Murakami' reported a frequency of 5% to 38%.

In Japan,
et al'" reported that it is still comparatively rare.

cases of myocardial infarction.

Antemortem diagnosis of this condition has been reported
to be almost impossible by Fisher!'® and to be frequently
difficult by Tkeda et al,'? while Crawford' states that
most cases are diagnosed by autopsy. Dressler et al'®
found that only 2 of 300 cases reported by 1914 had been
diagnosed prior to death. Brams et al'® have reported
that the diagnosis had been made before death in 4 of 21
cases, and Abrams et al” reported that antemortem
diagnosis had been possible in 4 of 65 cases.

according to Samejima et al,'”

In Japan,
there has been a total of
only 24 cases in 22 reports of which the diagnosis had
been made prior to death in only 2 cases. Thus, antemortem
diagnosis of this condition is not readily accomplished,
but the frequency of such antemortem diagnosis can be
expected to increase hereafter due to the recent progress
in diagnosis and diagnostic techniques. Preferahly,
procedures leading to the diagnosis of this entity should
be tests which can be routinely conducted and electro-
cardiography is one of these methods.

Although myocardial infarction is recently being seen at
an increasing rate, few Japanese texthonks give a detailed
description of the ECG findings in cardiac aneurysm.
The authors have experienced two cases in which ECG
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findings provided the basis for the antemortem diagnosis
of cardiac aneurysm. These findings are presented here
together with a brief review of literature and a description
of the ECG features.

CASE REPORTS
Case 1, 80-year-old Female, Unemployed (MF -]

Summary of History and Course. The patient was a
member of the ABCC-JNIH Adult Health study (ME 200)
population that receives regular physical examinations at
Hiroshima ABCC. Physical examination on 25 September
1959 was negative except for senile emphysema and
cataracts. The second examination on 30 December
1960 showed the same findings.

On 21 May 1961, she suddenly developed dizziness with
chills and severe pain in the anterior chest while cleaning
her room. The chest pain was centered in the retrosternal
region and was deseribed as a burning sensation. The
patient felt as if she would die due to the pain. The
chest pain subsequently decreased, but continued for
about 6 days. The patient was admitted to ABCC on the
12th day after the attack.

The course during hospitalization was uneventful with no
complications, and she was discharged on 17 June 1961
in good condition with discharge diagnosis of recent
anteroseptal myocardial infarction. The subsequent course
was satisfactory with no recurrence of myocardial infarction,
Thereafter, she received a number of regular physical
examinations. Follow-up examination by ECG indicated the
development of ventricular aneurysm. On 14 December
1969 (8 years and 7 months after her attack), she developed
pneumonia and died.

Chest X-ray Findings. The PA and lateral chest X-rays
(taken 31 October 1968) are shown in Figure la. No
particular abnormality is seen in the lung fields, but the
cardiac silhouette is slightly enlarged for a cardio-thoracic
ratio of 63%. There is slight prominence and caleification
of the aortic arch, and tortuesity of the aorta. However,
nothing suggesting cardiac aneurysm is seen.

Autopsy Findings of Heart. Following death on 14
December 1969, autopsy w e ed at the ABCC
Department of Pathology Mﬂ The findings of
the heart at the time of autopsy were as follows:

The heart weighs 170 g, The pericardial cavity contains
no fluid. In the inferior anteroseptal region of the left
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FIGURE Ta CASE 1 CHEST ROENTGENOGRAMS
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ventricle there is a 3 X2em prominence. There is
fibrous adhesion formation connecting the epicardium
in this region to the pericardium. Both auricles are
unremarkable. The right ventricle is normal in size,
but in the inferior anteroseptal region of the left
ventricle there is a focal dilatation 3.0 x1.5x1.0 em in
size, forming a cardiac aneurysm, and the ventricular
wall in this region is 2mm thick (Figure 1b). The
cardiac aneurysm occupies almest half of the left
ventricle, and there is marked fibrosis in the surrounding
tissues. There is slight atherosclerotic degeneration of
the mitral and aortic valves, but the other valves are
unremarkable. The coronary arteries all show mild
tortuosity, but no significant luminal obstruction is
noted in the right coronary artery and the left circumflex
branch. In contrast to this, the anterior descending
branch is tortuous, reduplicating, and there is marked
atherosclerosis with obliteration. but no fresh thrombus
formation or infarction is noted in these areas.

Electrocardiographic Findings. ECGs had been obtained
at regular intervals for 10 years from before the attack to
death. In particular, frequent recordings were obtained
immediately after the attack. Due to the lack of space,
only major selected findings will be presented in chron-
ological order.

The ECG shown in Figure 2 was obtained on 25 September
1959 (1 year and 8 months before the attack). There
was sinus rhythm with a heart rate of 70 per minute, and
the ST segment tended to be slightly depressed in lead
V6, but being of minimal degree, the ECG was interpreted
to be normal. Figure 3 shows an ECG of 13 December
1960 (5 months before the attack) in which there was
hardly any change from the previous examination, and
this was considered a normal ECG.

The patient was hospitalized on the 12th day after the
attack of myocardial infarction on 21 May 1961, and the
ECGs obtained during the 10 days following admission
are shown collectively in Figure 4. In each are seen abnor-
mal @ waves, elevated ST segments and deep negative T
waves in leads V1 through V5 which were interpreted to
be recent anteroseptal myocardial infaretion. The first
two ECGs show abnormal Q waves in lead V5, but this
disappeared in subsequent ECGs possibly due to contraction
of the scar.

Figure 5 shows sequential tracings from 14 June 1961
through 31 October 1968. The ECG of 14 June 1961 (24
days after the attack) shows small Q waves in leads aVL,
V5, and V6, and abnormal Q waves in leads V2, V3, and
V4, On the other hand, negative T waves are seen in
leads I, aVL, and V6, while elevated ST segment as well
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FIGURE 2 CASE 1
ELECTROCARDIOGRAMS (25 September 1959)
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FIGURE 3 CASE 1 ELECTROCARDIOGRAMS
(13 December 1960)
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FIGURE 4 CASE 1 ELECTROCARDIOGRAMS
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FIGURE 5 CASE 1 ELECTROCARDIOGRAMS
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as a deep, so-called coronary T wave are seen in leads
V2 through V5, but there is little difference from the
findings (Figure 4) obtained after 4 June 1961.

The ECG of 18 June 1961 (28 days after the attack
shows less elevation of the ST segment and the ECG
findings appear to be consistent with natural recovery
following myocardial infarction.

The ECG findings of 22 January 1962 (about & months
after the attack), however, remain largely unchanged
from the previous examination. That is, there is similar
elevation of the ST segment in leads V2 through V5, and
moreover, the depth of the negative T wave is about the
same. No recurrence of myocardial infarction, however,
had been experienced clinically during this interval.

In the ECG of 22 March 1963 (1 year and 9 months
after the attack), the ST segment is still elevated,
On the other
hand, the depth of the negative T wave tends to be
slightly less than before.

unchanged from the previous examination.

All of these ECGs continue to show elevated ST in leads
V2, V3, and V4, and the leads on the left ventricular side
still show deep negative T waves similar to infarction.
Thus, findings suggesting a recent myocardial infarction
are still seen even 7 years after the attack.

Case 2: 65-year-old Male, Company Manager{MF-]

Summary of History and Course. The patient had been
in good health until about 1963 when he began to have
occasional mild chest pain on exertion. Resting ECG
and chest X-ravs at that time showed no remarkable
abnormality.

At 11:30 PM of 15 February 1966 he complained of a
sudden attack of severe chest pain while sleeping. He
lost consciousness and his family noted that he had
temporarily stopped breathing. He recovered his senses
in about 5 minutes and the chest pain rapidly decreased.
At 7:50 PM on 16 February, he again complained of an
attack of severe chest pain similar to that on the previous
night. The ECG obtained at this time revealed no findings
of definite myocardial infarction, but since his general
condition was poor and the chest pain was persistent, he
was admitted to the Second Department of Internal
Medicine of the Hiroshima University School of Medicine
on 17 February.

He continued to complain of mild chest pain for a short
time after hospitalization, but it gradually disappeared by
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20 February. However, at 8:50 PM on 20 February, he
again complained of an attack of severe chest pain, and
recurrence of myocardial infarction was confirmed by
ECG. The patient gradually recovered and did not
experience any subseguent recurrence. Although consider-
able ECG changes remained, he was discharged on 26
March 1966 at his own request.

After his release from the hospital, repeated examinations
were performed at regular intervals. Follow-up ECG
examination indicated development of ecardiac aneurysm
at the site of myocardial infarction. His course had been
favorable with no complaints of recurrence until the
morning of 16 February 1967 when he suddenly com-
plained of severe pain of the entire abdominal region,
and intestinal perforation was suspected. However, his
general condition was considered too poor a risk for
surgical intervention. His condition rapidly deteriorated
and he died on 17 February 1967, 1 year after his attack
of myoeardial infarction.

Chest X-ray Findings. The PA and lateral chest X-rays
{obtained 16 March 1966) are shown in Figure 6a.
Abnormal emphysematous cyst-like densities are seen in
both apices, but the remaining lung fields are unremarkable.
The cardiac silhouette shows mild bulging at the top of
the 4th rib on the left side and cardiac aneurysm
was suspected.

Autopsy Findings of the Heart. Following his death
on 17 February 1967, autopsy was performed at ABCC
Department of Pathology (
death determined by autopsy was acute purulent peritonitis
secondary to perforation of diverticula of the sigmoid
colon. Autopsy findings were:

. The direct cause of

The heart weighs 300 g. The thickness of the ventricular
wall is 0.2 em on the right and 1.4 em on the left. The
anterior wall of the left ventricle shows aneurvsm-like
dilatation measuring 5 %3 x2.5em. The ventricular
aneurysm is large and occupies the lower half of the left
ventricle. The intrinsic myocardium of the wall is
replaced by coarse, white colored fibrous changes which
measure from 0.2 to 1.0em in thickness. Thus, this
case is confirmed to be cardiac aneurysm which occurred
secondary to myocardial infarction in this area(Figure 6b).
The anterior leaflet of the mitral valve shows slight
atherosclerosis, but the other valves are unremarkahle.
No findings of recent myocardial infarction are seen,

Electrocardiographic Findings. This patient appears
to have developed myocardial infarction on 16 or 17
February 1966, but 17 February when ECG confirmation
had been made will be considered the date of onset.

UL wiigi e s dv i, LOERICE LT HOTEEDE
BETHAZLEAMERA N 2OBRAFILAVIZEE
LEZELREIIZEE(EBLA. LEREMIZE D,
AN OBEMAEFE- 2N EL, FAOTEL HYD, 1966
3 ABHMBREL L.

BREGLEREELRIA L 2 <, SR RITFTEMNM
AR DR L T v, DEE T A a0 S
[DRE A TE TS e ERL T, 1967 2 H160
DMK, BBRTOEAMELNL.
LA L &GIRIEY 2 b THRROLLIEHER 4 i
Lk nE F8MICEML, 1967F2ATHF b B L
AL IR LD IR L £,

ML > AR, EEZ 6 oML v M7
YEI (1966 3 HI6HMM) 136 a 2R LAEHD T
HaH, ThbEMMEEICAEERIEEO RN ERE 2R
AN, MOz EEEFRLO T, LERE S
BEEMEB AED BB EOREERERSR LN
T, LB EL N

DEOS AR, 1967 2 A 17THAE %, ABCCH; HL &
covcumrsss nze nss NG
ML S EEORE TS TR IZ b 5 MEORILL:
B L B M RR T s & R B e,

LERIE00g CHERFLFAEROEE L Z2HF
n02em&r Ll demTh o 4. HOEAMERIZIZLE
BMemTHBHEIA250, 2OKkESI1E5 X3X2.5
MTH-. ZODLERHIKES CELEO TR
EEBTHD, *0BIARDOHERE, AGD
HOBEETFLETL, 20Es10.2~1.0mTH
stz Lo Toodics i 2 0@EICREL
OB ThLZ LA MBEAL(E6b). 2B
WAOMBEIIIEEO T T o — AR OENL
2o fhoFEIC R EEE AL DT, FANBETLON
WEAFRL ZE{BDENE N, o 1.

OBEAFR. AREG I B 2050 %051 19664 2
BIEE 2w L2ATAEEZ NS, LERYE LB
¢ LR 2ATEATCHEDT, ZHOR¥#EENAR
ETH,



FIGURE 6a CASE 2 CHEST ROENTGENOGRAMS
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The major ECG findings obtained before the attack, 11
Fehruary 1963 (3 vears before the attack) and those
obtained during the l-month period following the attack
are shown collectively in Figures 7 and 8. The ECG in
1963 shows no remarkable change, whereas those of 16
February 1966 show diphasic T waves in lead V3 and a
deep negative T in leads V4 and V5, but no definite
sign of myocardial infarction. On 17 February, however,
abnormal @ waves and elevated ST are seen in leads V1
through V5 which are interpreted as fresh anteroseptal
The ECG of 18 February (the
day following the attack) shows elevated ST of about the
same degree as the preceding day. but the T wave is much
more deeply inverted and the QT interval markedly
prolonged. However, it is interesting that on 20 February
1966 (3 days after the attack) when ancther attack
occurred the ECG had shown complete disappearance of
the negative T. Marked elevation of the ST segment had
occurred within a short period and this finding was also
seen in lead V6 so that it seemed that the infarction had
extended farther laterally to the left. As shown in Figure 8,
the elevated ST rapidly recovered in subsequent ECGs
until 1 March 1966 (11 days after the attack), but was
still elevated on 17 Mareh (1 month after the attack).
Furthermore. a deep negative T wave was seen from

1 March.

myocardial infarction.

Following discharge from the hospital, ECGs were
obtained at regular intervals by a physician in the
neighborhood. The major findings are presented in
Figures 9 and 10,

Figure 9 shows ECG tracings from 24 March 1966 through
20 August 1966. The ECG obtained on 27 March 1966
(the day following discharge) shows abnormal @ waves in
leads V2 through V6 as well as a definite elevation of the
ST segment, but they are much the same in degree as
on 7 March.

ECGs of 21 May 1966 (3 months after the attack) and 4
June 1966 (3 -% months after the attack) both show elevated
ST segments in leads over the region of infarction (V2,
V3, V4, V5 and V6), but the degree of elevation is about
the same as before.

Subsequent ECGs were obtained every month until death:
25 June 1966 (4 months after the attack). 23 July 1966 (5
months after the attack), 20 August 1966 (6 months after
the attack). Figure 10 shows the following tracings:

24 September 1966 (7 months after the attack), 25
October 1966 (8 months after the attack), 22 November
1966 (9 months after the atiack), 10 December 1966 (10
months after the attack) and 21 January 1967 (11 months
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FIGURE 7 CASE 2 ELECTROCARDIOGRAMS
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FIGURE 8 CASE 2 ELECTROCARDIOGRAMS
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FIGURE 9 CASE 2 ELECTROCARDIOGRAMS
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FIGURE 10 CASE 2 ELECTROCARDIOGRAMS
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after the attack). Careful examination of this series of
ECGs reveals that, although there are some differences
in degree, all show the persistence of elevated ST
segment in the region of the infarction and also deep
negative T waves, therefore, even when ecach ECG is
examined independently the findings are consistent with
comparatively recent myocardial infarction.

DISCUSSION

Cardiac aneurysm in association with myocardial infarction
is not so rare, but it is frequently discovered for the first
time at autopsy, and cases diagnosed during life are
apparently few as only two cases had been reported in
Japan up to 14647

In this report the authors have presented two cases
diagnosed during life with particular mention of the ECG
findings which provided the basis for the diagnosis. To
summarize the results, despite the fact that new myocardial
infarctions could not be found on clinico-pathoanatomical
examination, findings suggestive of new infarction were
persistently present on ECG tracings over a long period.
It is emphasized that the prominent findings noted were
persistent elevation of the ST segment over the site of
the infarction and deep negative T waves,

Betsch® reported that 85 % of cardiac aneurysms develop
secondary to myocardial infarction, and rarely subsequent
to carditis of rheumatic, syphilitic and other causes or as
a result of congenital or traumatic factors. However,
according to Schichter et al.® practically all acquired
cardiac aneurysms develop subsequent to infarction. Tkeda
et al'? have listed it as 1 of 11 complications of infarction,
and Murakami' reports it as 1 of 6.

According to Fisher," fibrosis resulting from myocardial
infarction leaves a weak spot in the wall which dilates with
increase of left intraventricular pressure to form an
aneurysm, while Ueda'” refers to it as a localized ventri -
cular bulge.
during a 2-week period following infarction,

Fulton” stated that aneurysm develops
while
Schichter et al® reported on one autopsy case where
aneurysm was found 2 days after an attack. It generally
oceurs during the healing stage, | month to 1 vear after
an attack,' but as clinical diagnosis is not necessarily easy,
it is difficult to determine the exact time of development.
Goldberger'? states that the larger the infarction or the
more frequent the attacks, the greater is the possibility of
developing an aneurysm. Fulton® and Effler et al*” state
that aneurysms most frequently develop in the apex and
on the anterior wall of the ventricle in the area of the left
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descending coronary artery, but Ueda'” reports that they
are also found on the posterior wall and in the upper
portion of the left ventricle. The two cases studied here
both demonstrated, pathoanatomically, aneurvsms associated
with extensive infarctions in the area of the left descending
coronary artery and particularly Case 2 had two attacks
in succession and presented multiple infarctions.

As stated above, the clinical diagnosis of cardiac aneurysm
is comparatively difficult to establish. As reasons for this,
Steel?! indicates that the clinical symptoms are not fixed,
but Effler® reports that the general condition of patients
with aneurysm is not good. Therefore, various methods
have been used in an attempt to establish clinical
diagnosis. Ball(1938)'% and Fulton(1941)° have indicated
that diagnesis can he made on the hasis of: 1) history of
myocardial infarction; 2) large double pulsation, localized
systolic  murmur and gallop rhythm; and 3) X- ray
In 1943, Crawford' stated that the most
valuable means of diagnosis is X-ray examination.
However, after 1955 with progress in various diagnostic
techniques, it has been reported that not only chest films
and fluoroscopy. but alse X-ray kymography™'"'" and
selective radiography of the left ventricle” as well as electro-
kymography”'"'"1% and apex cardiography®®* together
with the ECG are effective procedures to be used, Murakami'
and Goldberger et al'’ have stated that paradoxical
systolic expansion, as observed by fluoroscopy and X-ray
kymography, is an important diagnostic clue. X-rays of
the cases here show a bulge in the left ventricle of

examination.

Case 2, but no such finding can be observed in Case 1,
which indicates the need for diagnosis by other methods.

ECG findings have become an effective means of diagnosis
in recent years. It was possible by ECG for the authors
to make the diagnosis of ventricular aneurysm during
life in the two cases reported here.

Foreign and Japanese reports on the usefulness of the
ECG in the diagnosis of cardiac aneurysm are reviewed
hereunder in chronological order. During the period when
ECG was limited to Standard Limb Leads 1, 11 and II1,
Sutton et al (1931  stated in their report on cardiac
aneurysm that ECG was useful in diagnosis of infarction.
while Sigler et al (19351*° claimed that it had little diag-
nostic value, and Ball (1938)' also reported that he did
not attach much importance to its diagnostic value.
However, from 1939, more detailed recordings became
possible. Nordenfelt*® stated that when a case had a
history of myocardial infaretion with findings of a low
Riand deep Sii and Siin plus an elevated ST segment and
deep T waves in leads I, II, and III, and these findings
persisted over a long period, an aneurysm on the anterior
wall of the left ventricle could be suspected. Subsequently,
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Eliaser et al (1938),”" Brams et al (1940),'® Dressler et al
(1940)," Fulton (1941)® and Crawford et al (1943)"
reported similar findings with regard to leads [, 11, and
III, and stated that deep Su and St and rightaxis
deviation were characteristic signs. In 1945, Betsch®
pointed out the presence of persistent deflection of the
ST segment.

On the other hand, research in the field of electrocardio-
graphy gradually advanced and in about 1930 Lewis
developed the unipolar lead®® and in 1944 with the
introduction of detailed knowledge of chest leads by
Wilson et al,*? findings using 12 leads including these
chest leads came into use. Goldberger (1948)%° ohserved
not only leads I, II, and II1, but also findings of aV leads,
but apparently makes no mention of ST segment elevation.
However, according to Rosenberg et al(1949),*! abnormal
Q waves and persistent ST segment elevation were noted
in all cases (8 cases), and T waves were either diphasic or
presented a deep, negative pattern. Further, Caplan
et al (1949)* also stated that there were no typical ECG
findings, but all leads at the site of the aneurysm
presented a persistent ST segment elevation which was
helpful in establishing a diagnosis. In 1951, Moyer et al®
reviewed the ECG findings described in 16 reports and
noted that-the degree of ST segment elevation was about
I to G mm, but found mention of negative T wave in only
2 rveports. He added that there was ST segment elevation
in about half of his 20 cases with the remainder all
presenting a dome-shaped change; an abnormal T
wave was observed in all cases. This agrees well with
the findings in the cases seen here.

Subsequently, Phares et al(1953),* Schichter et al(1954),5
Koyama et al (1958)% and Kishimoto (1950)°® all reported
that persistent elevation of the ST segment and a
myocardial infarction pattern are useful symptoms in the
establishment of diagnosis. Particularly, according to
Saito’s translation (1954)*7 of Heinecker's ECG Fibel,
when the first stage findings of pastmyocardial infarction
persist for several months to more than 1 vear and the
elevated ST shows a concave tracing (depression in
midsection) in chest leads, it can be assumed that an
aneurysm is present. Laake (1960)* states that due to
the presence of this persistent change, it is necessary to
observe ECG tracings over a period of several months to
make a diagnosis of cardiac aneurvsm. Samejima et al'’
has observed a case with a course of 8 years, Penner et al,**
Robertson et al* and Young et al*!' have reported on
follow-up of cases for more than 10 years.

Subsequently, Mori (1966),'" Murakami (1966)," Fowler
et al (1968),"2 and Groden (1969)*" also reported that
persistent elevation of the ST segment was the character-
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istic finding on ECG. According to the most recent report
by Tkeda et al (1970)," the ECG finding noted is an ele-
vation of the ST segment persisting even after a con-
siderable period following an attack of myocardial infarction
and resembling a persistence of the findings of the acute
stage. This finding is felt to be in accord with that
experienced here. El-Sherif(1970)* described, however,
that the presence of rsR! pattern or one of its variants in
left
lead can be highly suggestive of cardiac aneurysm. This

surface leads and particularly in the orthogonal X

finding was not ohserved in the authors’ cases.

Generally, when there are no complications and the
post-infarction course is good, the patient is allowed to
sit up in bed from about the second or third week after
which rehabilitation procedures are gradually introduced. ™7
According to experiments with dogs on the relationship
between rest following an induced infarction and aneurysm
conducted by Sutton,®* it was noted that the incidence
could be reduced by proper rest.
report by Tojima® strongly recommends the engagement

However, a recent

in positive activities following an attack if no complications
are present, and as an index of such he lists the recovery
of the 5T segment to the base line. As in Case 1 here
where the ST segment has remained elevated for more
than 7 years, it is difficult to determine by ECG when to
commence such physical activities. Therefore, it is felt
necessary to make reference to other findings and
test results.

Usually, elevation of the 5T segment appears first during
the acute stage of the infarction, presenting a typical
so-called dome pattern which is a convex are-ike
tracing.”™ Our Case 2 had a second attack 3 days after
the initial one and the ST ¢hange became more prominent
than that of the T wave, and the negativity of the T wave
disappeared. These were considered rare and to be of
great interest,

Elevation of the ST segment develops as a result of
disturbed electric current due to pericardial damage
which occurs at the anset of the infaretion.” but according
to Burchell et al™
lack of oxygen. The electro-physiological mechanism for
elevation of the ST segment in cases with ventricular
aneurysm has not yet been fully explained,”® but according
to Phares et al** an electrically inactive tissue develops in
the aneurysm, which becomes a cavity potential and

it has also been found to result from

results in elevation of the ST segment. [t is reported
that this elevation reverts to the base line in about 2
weeks, "™ in 3 to 6 weeks®® and in 1 week to 1 month®!
when the attack was less than moderate in degree and no

complications were present. To cite an example, the
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ECG changes with time of an earlier case (65-year-old
male) treated by one of the authors(M.M.) at the Second
Department of Internal Medicine, Hiroshima University
School of Medicine, are presented in Figure 11. Within
approximately 1 month after the attack, elevation of the
ST segment disappeared. This finding is in great contrast
with the two cases discussed above,

According to Koyama et al® elevation of the ST segment
occurs in cardiac aneurysm, pulmonary infarction, heart
trauma and cardiac tumor in addition to the acute stage

IHI

of infarction, and Nakata et al”’ state that it also oceurs

in acute pericarditis, but Takayasu®® claims that elevation

due to pericarditis and pulmonary infarction is transient.

In view of the above characteristics, although it is not
possible to immediately make the diagnosis of cardiac
aneurysm whenever an elevation of the ST segment is
noted on ECG, when the elevation persists for more than
| month in the absence of new infarction together with a
persistent negative T wave at this site and a comparatively
new infarction pattern can be seen on any independent
ECG tracing taken during the course, it is reasonable to
suspect a cardiac aneurysm electrocardiographically, It
is felt that using these findings as a clue it would be
possible to confirm the diagnosis which is considered
difficult to establish during life, with the addition of other
appropriate tests.

FIGURE 11
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