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It has been stated that R-ST segment elevation
persisting more than six months after myocardial
infarction is suggestive of ventricular aneurysm
(Parkinson, Bedford, and Thomson, 1938; Norden-
feldt, 1939; Myers, Klein, and Hiratzka, 1948;
Rosenberg and Messinger, 1949; Ford and Levine,
1951; Moyer and Hiller, 1951; Douglas, Sferrazza,
and Marici, 1962). Other authors maintain that
there is no typical electrocardiographic finding
associated with aneurysm (Sigler and Schneider,
1935; Schlichter, Hellerstein, and Katz, 1954;
Abrams et al., 1963). In the earlier descriptions of
post-infarction cardiac aneurysm, R-ST elevation
was noted but not discussed (Dressler and Pfeiffer,
1940), or was present and not commented upon
(Kahn, 1922; Winternitz, 1934; Eliaser and Konigs-
berg, 1939).
During the past three years 23 patients have been

seen in whom the electrocardiogram showed R-ST
elevation more than six months after myocardial
infarction. This paper reports an attempt to deter-
mine the significance of this persistent abnormality.

SUBJECTS AND METHODS
Studies were made on 23 patients of both sexes who

had previously sustained a myocardial infarction and in
whom the electrocardiogram showed persistent R-ST
elevation. In all but one patient, the persistent R-ST
elevation occurred in the anterior praecordial leads. In
the exception the abnormality occurred in the inferior
leads, III and aVF. Examinations were also made on
61 patients in whom the R-ST segment had returned to
the iso-electric line after a rise associated with infarction.
More than six months had elapsed after the infarction

before the investigations to be reported were undertaken.
Electrocardiograms were recorded on a Cambridge

direct-writing machine; 12 lead tracings were recorded
routinely.

Cardiac fluoroscopy was carried out on all patients by
a method already described (Groden and James, 1968).
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At the time of examination the electrocardiogram finding
was not known to the radiologist. Particular attention
was paid to the presence of abnormal contour, abnormal
pulsation, and pleuro-pericardial adhesion, and the find-
ings were recorded on oblique and lateral radiographs.
Abnormal contour (bulge) was defined as a localized

prominence of the exterior surface of the heart. Abnor-
mal pulsation was defined as an area of diminished or
paradoxical pulsation compared with adjacent heart
muscle. Since the assessment was made at fluoroscopy
it is likely that such abnormalities occur more often than
we have been able to record. Pleuro-pericardial adhesion
was defined as a tent-shaped opacity with the base
contiguous with the heart shadow.

RESULTS
Persistent R-ST Segment Elevation Group (23

patients)
(i) Bulges. These were found in 7 patients; some

were obvious, and others minimal, being seen only
in tangential projection. Five occurred on the
anterior surface of the heart, and one on the inferior
border. The position of all of these bulges corre-
sponded to the electrocardiographic site of the
infarct.
Two of these patients have since died, and

necropsy revealed an aneurysm in each correspon-
ding to the bulge detected radiologically. In one
other case the diagnosis was confirmed at operation
(Groden, James, and McDicken, 1968).

(ii) Abnormal Pulsation. This was seen in one
patient. It occurred on the anterior border and
its position corresponded with the electrocardio-
graphic site of the infarct.

(iii) Pleuro-pericardial Adhesion. This abnor-
mality was seen in 5 patients. It occurred on the
anterior surface of the heart and corresponded to
the electrocardiographic site of the infarct in every
patient.
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R-ST Elevation after Myocardial Infarction

No radiological abnormality was detected in 10
patients (Table).

TABLE
ABNORMALITIES IN 23 PATIENTS WITH PERSISTENT
R-ST SEGMENT ELEVATION AND IN 61 PATIENTS WITH
ISO-ELECTRIC R-ST SEGMENTS AFTER MYOCARDIAL

INFARCTION

Persistent R-ST R-ST
elevation iso-electric

Bulges 7 10
Abnormal pulsation 1 4
Pleuro-pericardial adhesion 5 8
No abnormality 10 39

Total 23 61

Note: None of these differences is significant at p=0 05 level
(simple x2 test).

Iso-electric R-ST Segment Group (61 patients)
(i) Bulges. These were seen in 10 patients in

this group; 8 were on the anterior surface and 2 on
the inferior; and 7 corresponded to the electro-
cardiographic site of the infarct.

(ii) Abnormal Pulsation. This was observed in
4 patients; in 3 it was seen on the anterior border
of the heart, and in the other patient it occurred at
the apex; and 3 corresponded with the electro-
cardiographic site of the infarct.

(iii) Pleuro-pericardial Adhesion. This was found
in 8 patients; 7 times on the anterior surface of the
heart and once on the inferior surface. In 7 patients
it corresponded to the electrocardiographic site of
the infarct.
No radiological abnormality was detected in 39

patients (Table).

DISCUSSION
We agree with Holmes and MacFadyen (1964)

that a bulge indicates an aneurysm. An area of
abnormal pulsation may also represent an aneurysm,
even in the absence of bulging of the contour of the
heart.

In 13 patients a pleuro-pericardial adhesion was
seen. Transmural myocardial infarction gives rise
to pericarditis, and it is probably the end result of
this process that is recorded. Moyer and Hiller
(1951) and Holmes and MacFadyen (1964) have
suggested that this may conceal a ventricular bulge
on a radiograph. Our own observations in patients
with post-infarction cardiac aneurysm tend to sup-
port this view.
Almost half of our patients with persistent R-ST

elevation showed no radiological abnormality. It
is possible that with more refined methods of

investigation, such as cinefluoroscopy, abnormalities
would have been detected. Both Nordenfeldt (1939)
and Moyer and Hiller (1951) have suggested that if
the electrocardiogram remains unchanged for a long
period after myocardial infarction, either chronic
aneurysm or extensive fibrosis on the anterior wall
of the left ventricle should be suspected. It is,
therefore, possible that in some of the 10 patients
in whom no radiological abnormality was shown
there was extensive fibrosis of the anterior heart
wall without actual aneurysm.

Several explanations of persistent R-ST elevation
have been made. Ford and Levine (1951) put for-
ward two suggestions: one is that there is an area of
ischaemic subendocardial muscle present in a car-
diac aneurysm, which an electrode within the ven-
tricular cavity would detect as a persistent current
of injury, and which is detected on the anterior
surface of the heart through the "aneurysmal win-
dow"; the other is that the electrocardiographic
abnormality represents the pericarditis which is
present in 7 out of 10 hearts with aneurysm. An-
other explanation proposed by Moyer and Hiller
(1951) is that the R-ST elevation is a result of
hypertrophy of the surrounding ventricular muscle.

SUMMARY
Radiological studies were made for evidence of

aneurysm on 23 patients who had sustained a myo-
cardial infarction more than six months previously
and in whom the electrocardiogram showed per-
sistent R-ST segment elevation, and these patients
were compared with 61 patients who had sustained
an infarction and in whom the R-ST segment had
returned to the iso-electric line. Approximately 1
patient in 3 who had persistent R-ST elevation
showed a bulge (or aneurysm), and 1 patient in 6
showed a similar abnormality in the absence of
R-ST elevation. This difference is not statistically
significant.

We would like to thank Dr. Gavin Shaw for his helpful
advice in the preparation of this paper, and Mr. R. I. F.
Brown of the Psychosomatic Research Unit at the
Southern General Hospital for assistance with statistics.

REFERENCES
Abrams, D. L., Edelist, A., Luria, M. H., and Miller, A. J.

(1963). Ventricular aneurysm; a reappraisal based on
a study of sixty-five consecutive autopsied cases. Circu-
lation, 27, 164.

Douglas, A. H., Sferrazza, J., and Marici, F. (1962). Natural
history of aneurysm of ventricle. N.Y. St. Jr. Med., 62,
209.

Dressler, W., and Pfeiffer, R. (1940). Cardiac aneurysm; a
report of ten cases. Ann. intern. Med., 14, 100.

35

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.31.1.34 on 1 January 1969. D
ow

nloaded from
 

http://heart.bmj.com/


Groden and James

Eliaser, M., and Konigsberg, J. (1939). Electrocardiographic
findings in cases of ventricular aneurysm. Arch. intern.
Med., 64, 493.

Ford, R..V., and Levine, H. D. (1951). The electrocardio-
graphic clue to ventricular aneurysm. Ann. intern.
Med., 34, 998.

Groden, B. M., and James, W. B. (1968). Radiological abnor-
malities in patients who have survived a myocardial
infarction. Their possible relationship to aneurysm
formation. Brit. Heart J., 30, 236.
,- , and McDicken, I. (1968). Cardiac aneurysm
after myocardial infarction. Postgrad. med. J., 44, in
the press.

Holmes, R. B., and MacFadyen, L. R. (1964). Aneurysms
of the heart. J. Canad. Assoc. Radiol., 15, 110.

Kahn, M. H. (1922). Aneurysm of the left ventricle. Amer.
J. med. Sci., 163, 839.

Moyer, J. B., and Hiller, G. I. (1951). Cardiac aneurysm:
Clinical and electrocardiographic analysis. Amer. Heart
J., 41, 340.

Myers, G. B., Klein, H. A., and Hiratzka, T. (1948). II.
Correlation of electrocardiographic and pathologic find-
ings in large anterolateral infarcts. Amer. Heart,J., 36,
838.

Nordenfeldt, 0. (1939). The electrocardiogram in chronic
aneurysm of the heart. Acta med. scand., 102, 101.

Parkinson, J., Bedford, D. E., and Thomson, W. A. R. (1938).
Cardiac aneurysm. Quart. J. Med., n.s. 7, 455.

Rosenberg, B., and Messinger, W. J. (1949). The electro-
cardiogram in ventricular aneurysm. Amer. Heart J.,

37, 267.
Schlichter, J., Hellerstein, H. K., and Katz, L. -N. (1954).

Aneurysm of the heart: A correlative study of one hun-
dred and two proved cases. Medicine (Baltimore), 33, 43.

Sigler, L. H., and Schneider, J. J. (1935). The diagnosis of
cardiac aneurysm with report oftwo cases. Ann. intern.
Med., 8, 1033.

Winternitz, M. (1934). The initial complex of the electro-
cardiogram after infarction of the human heart. Amer.
Heart J., 9, 616.

36

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.31.1.34 on 1 January 1969. D
ow

nloaded from
 

http://heart.bmj.com/

