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Papillary muscle rupture following myocardial
infarction

Successful treatment by resection of akinetic left ventricular area, mitral valve replacement, and
aorta to coronary artery bypass graft

D. A. MARY, B. C. PAKRASHI, and MARIAN I. IONESCU

Department of Cardiothoracic Surgery, The General Infirmary, Leeds

A patient is reported in whom rupture of the posterior papillary muscle of the left ventricle
occurred following myocardial infarction. The intractable pulmonary oedema that followed
responded to the combined surgical approach of mitral valve replacement, resection of the
akinetic area of the left ventricular wall, and saphenous vein aortocoronary bypass. This
combination of surgical procedures has not been reported to date, and was considered to
have preserved adequate left ventricular performance.

Papillary muscle rupture following myocardial
infarction is rare (Sanders, Neubuerger, and
Ravin, 1957; Cederqvist and Soderstrom, 1964).
The sudden occurrence of mitral incompetence
in an already damaged left ventricle might lead
to fatal pulmonary oedema (Davison, 1948;
Craddock and Mahe, 1953; Sanders et al., 1957;
Cederqvist and Soderstrom, 1964; Heikkila, 1967).
Survival for a longer time, however, albeit with
cardiac failure, is possible when the left ventricu-
lar function is compromised to a lesser degree or
when rupture of the papillary muscle involves one
of its heads only (Breneman and Drake, 1962;
Adicoff, Alexander, Ferguson, and Kelly, 1963;
Horlick, Merriman and Robinson, 1966; de la
Torre, Linhart, and Bartley, 1967; Morrow et al.,
1968; Braunwald, 1969). In such patients surgical
correction of the ensuing haemodynamic
abnormalities by mitral valve replacement with or
without resection of the ventricular dyskinetic area
has been reported (Austen, Sanders, Averill, and
Friedlich, 1965; Holloway, Whalen, and McIntosh,
1965; de la Torre et al., 1967; Morrow et al.,
1968; deBusk et al., 1970; Hatcher et al., 1970;
Schimert et al., 1970).
This is a report of a case with myocardial in-

farction and a ruptured left ventricular papillary
muscle leading to intractable pulmonary oedema.
Resection of an akinetic area of the posterior
wall of the left ventricle, mitral valve replacement,
and saphenous vein aorto-coronary bypass
grafting considerably improved the patient's con-
dition.

CASE REPORT

A 57-year-old labourer, previously fit with no known
history of cardiac lesion, was admitted to hospital on
16 January 1971 after sudden retrosternal chest pa-in
and a transient loss of consciousness. A diagnosis of
acute myocardial infarction was made. The electro-
cardiogram (ECG) revealed atrial fibrillation and
changes of acute inferolateral myocardial infarction
(Fig. la). The patient recovered and was discharged
after six weeks. No cardiac murmurs were heard.
On 18 March 1971 a localized apical pansystolic

murmur was heard and at that time the patient's
only symptom was mild dyspnoea. On radio-
graphy the cardiothoracic ratio and pulmonary vascu-
lature were within normal limits. The murmur was
attributed to a probable papillary muscle dysfunc-
tion and mild mitral incompetence. The patient was
able to resume work in April 1971.
On 15 December 1971 the patient was readmitted

following a sudden pain across the chest and severe
dyspnoea. The patient was orthopnoeic and in atrial
fibrillation with a ventricular rate of 70 beats/minute;
the blood pressure was 130/70 mmHg. A musical
apical pansystolic murmur of grade 3/6 radiating to
the axilla was heard. There was an audible and
palpable gallop. Pulmonary congestion with a
normal cardiothoracic ratio were found on chest
radiography. Serum aspartate aminotransferase was
372 units.
Following admission the patient had repeated epi-

sodes of pulmonary oedema which responded only
partially and temporarily to medical therapy. Ventri-
cular fibrillation and cardiac arrest occurred twice
and sinus rhythm was established by DC shock.
The ECG revealed sinus rhythm and changes of old
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FIG. 1.Electrocardiogram recorded (a) on the day of the
first myocardial infarction (Jan. 71) and (b) two days
following readmission (Dec. 71).

inferolateral myocardial infarction (Fig. lb). Fluoro-
scopic examination revealed left atrial and left ven-

tricular enlargement and calcification of the acute
marginal branch of the right coronary artery. Mitral
echography demonstrated normal valve excursions
and E-F speed with no evidence of leaflet prolapse
into the left atrium during ventricular systole (Fig. 2).
On cardiac catheterization the left ventricular end
diastolic pressure was 26 mm of mercury. Left ven-
triculography demonstrated gross mitral incompetence
and reduced excursions of left ventricular wall move-

ments. Although selective coronary arteriography is
essential to outline coronary artery pathology, it was
not considered feasible at the time of catheterization
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FIG. 2. Mitral echogram obtainedfrom thefourth left inter-
costal space, 2 cm from the midline. The total amplitude
(20 mm) and E-F speed (162 mmfsec) are within normal
limits. Both leaflets remain in apposition during ventricular
systole. ECG= electrocardiogram; MV= mitral valve;
AML=anterior leaflet ofthe mitral valve; PML=posterior
leaflet of the mitral valve; PVW=posterior wall of the left
ventricle.

in view of the patient's previous ventricular fibril-
lation.
The confirmation of mitral incompetence in the

presence of refractory pulmonary oedema and a
relatively small left ventricle indicated that the mitral
regurgitation, presumably due to rupture of a papil-
lary muscle, was the main cause for the patient's
symptoms.
On 15 March 1972 the chest was opened through

a median sternotomy. The left ventricle was slightly
enlarged and its posterior wall was adherent to the
pericardium. A fibrosed, thin, and akinetic area was
occupying the greater part of the left ventricular
posterior wall. The coronary arteries were examined.
The right coronary artery was rigid, fibrous, and
completely obstructed in its proximal third. The
distal part beyond the acute marginal branch was
soft and patent. No occlusion was felt in the rest of
the main coronary arteries. On full cardiopulmonary
bypass the left atrium was opened and the mitral
valve was found to be grossly incompetent due to
complete rupture of the posterior papillary muscle.
The incompetence was mainly at the posteromedial
commissure. An area of 8x5 cm (representing about
20% of the left ventricular wall) of scar from the
posterior wall of the left ventricle was resected, pre-
serving a rim of fibrous tissue for suturing. The
margins of the gap were securely approximated
using a double layer of reinforced interrupted and
continuous sutures. The mitral valve was removed
and a No. 2 Silastic ball Starr prosthesis was attached
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to the mitral annulus using one continuous suture.
A 12 cm segment of saphenous vein was sutured
distally to the patent part of the right coronary artery
and proximally to the ascending aorta. The operation
was concluded without incidents.

Histological examination of the excised papillary
muscle and left ventricular scar revealed extensive
old fibrosis with no evidence of recent myocardial
infarction.

During the first six postoperative days the patient
remained in a low cardiac output state. Gradual im-
provement followed and when discharged from hos-
pital he required only anticoagulant therapy. Six
months after the operation the patient has remained
well with no relevant cardiac symptoms.

DISCUSSION

Following myocardial infarction, the estimated
incidence of rupture of a left ventricular papillary
muscle is less than 1% (Cederqvist and Soder-
strom, 1964). Involvement of the posterior papil-
lary muscle usually results from occlusion of a
branch of a dominant right coronary system
(Heikkila, 1967). The anterior papillary muscle is
less frequently affected (Craddock and Mahe,
1953; Sanders et al., 1957; Sanders, Armstrong,
Willerson, and Dinsmore, 1971).

Reported cases of papillary muscle rupture com-
plicating myocardial infarction have been re-
viewed (Davison, 1948; Craddock and Mahe,
1953; Sanders et al., 1957). The sudden develop-
ment of pulmonary oedema and the emergence of
an apical systolic murmur during the first two
weeks after the onset of myocardial infarction
were found to be characteristic features in the
diagnosis of mitral incompetence due to rupture
of a papillary muscle (Sanders et al., 1957;
Breneman and Drake, 1962; Adicoff et al., 1963).
Unless further myocardial infarction occurs, and
apart from the subsequent development of left
atrial or ventricular strain, electrocardiography
was not reported to show specific changes (Brene-
man and Drake, 1962; Phillips, De Pasquale, and
Burch, 1963). Chest films might reveal pulmonary
vascular congestion with a near normal left atrial
size and normal cardiothoracic ratio (DeBusk
et al., 1970; Sanders et al., 1971).
Echocardiography was not found useful in the

diagnosis or assessment of the severity of mitral
incompetence (Effert, Bleifeld, Deupmann, and
Karitsiotis, 1964; Winters et al., 1967; Wharton,
1969). Prolapse of the mitral valve leaflets during
ventricular systole, or an at random movement of
either leaflet, was demonstrated in patients with
diseased or ruptured subvalvular anchoring struc-
tures (Dillon, Haine, Chang, and Feigenbaum,

1971; Duchak, Chang, and Feigenbaum, 1972).
These features were not found useful in the patient
reported here, probably because of the localiza-
tion of the site of incompetence at the postero-
medial commissures, which was away from the
central part of the valve exposed to the ultra-
sonic beam. Cardiac catheterization and angio-
graphy confirm the presence of mitral incompe-
tence and assess the degree of regurgitation and
the movement of the ventricular wall.

Mitral valve repair (Adicoff et al., 1963; Hor-
lick et al., 1966) and mitral valve replacement for
such lesions have been reported (Austen et al.,
1965; Holloway et al., 1965; de la Torre et al.,
1967; Morrow et al., 1968; deBusk et al., 1970;
Hatcher et al., 1970; Schimert et al., 1970). The
results of valve replacement were shown to
depend on the extent of impairment of left
ventricular function by the myocardial infarction
(Morrow et al., 1968; deBusk et al., 1970).
Aorta to coronary artery saphenous vein bypass

grafts in patients with ischaemic heart disease
were followed by improvement in cardiac symp-
toms and left ventricular performance (Favalaro,
1970; Manley, Johnson, Flemma, and Lepley,
1972; Morris et al., 1972). In patients with severe
congestive heart failure, particularly when asso-
ciated with papillary muscle dysfunction and
mitral incompetence, no improvement was ob-
tained by myocardial revascularization alone or
when combined with mitral valve repair (Spencer
et al., 1971). Resection of a left ventricular scar
combined with coronary artery bypass did not
produce good results in patients with extensive
coronary heart disease (Kouchoukos, Doty,
Buettner, and Kirklin, 1972; Spencer, 1972). In
patients with a lesser degree of myocardial
damage, the combination of saphenous vein graft
and resection of a left ventricular scar might im-
prove or preserve myocardial performance
(Milstein, 1970). Improvement in the clinical state
and left ventricular function was observed after
resection of an akinetic area in patients with
congestive heart failure following myocardial in.
farction and in patients who had additional mitral
valve replacement for papillary muscle dysfunc-
tion (Heimbecker, 1969; Schimert et al., 1969;
Schimert et al., 1970). Preoperative angiographic
assessment of left ventricular wall movement and
coronary artery morphology would help to select
those patients who may benefit from myocardial
revascularization and resection of a non-contract-
ing area of the left ventricle (Spencer, 1972).

In our patient such a combination of pro-
cedures might have obviated the postoperative re-
sidual left ventricular failure and ischaemia. The
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survival for three months after the rupture of a
papillary muscle indicated that left ventricular
function was not severely compromised. The
quality of the coronary arteries was assessed
during surgery. One can only presume that the
view taken at surgery-that the left coronary
arteries were 'normal'-was true in view of the
fact that the patient has had neither recurrence of
anginal pain nor other cardiac symptoms.

REFERENCES

Adicoff, A., Alexander, C. S., Ferguson, J. N., and Kelly,
W. D. (1963). Surgical repair of ruptured papillary
muscle complicating posterior myocardial infarction.
Amer. J. Cardiol., 11, 246.

Austen, W. G., Sanders, C. A., Averill, J. H., and Friedlich,
A. L. (1965). Ruptured papillary muscle. Report of a
case with successful mitral valve replacement. Circulation,
32, 597.

Braunwald, E. (1969). Mitral regurgitation: physiologic,
clinical and surgical considerations. New Engl. J. Med.,
281, 425.

Breneman, G. M., and Drake, E. H. (1962). Ruptured
papillary muscle following myocardial infarction with
long survival. Report of two cases. Circulation, 25, 862.

Cederqvist, L., and Soderstrom, J. (1964). Papillary muscle
rupture in myocardial infarction. A study based upon an
autopsy material. Acta med. scand., 176, 287.

Craddock, W. K., and Mahe, G. A. (1953). Rupture of
papillary muscle of heart following myocardial infarc-
tion. Differential criteria from perforation of inter-
ventricular septum. J. Amer. med. Ass., 151, 884.

Davison, S. (1948). Spontaneous rupture of a papillary
muscle of the heart. A report of three cases and a
review of the literature. J. Mt Sinai Hosp., 14, 941.

DeBusk, R. F., Kleiger, R. E., Ebnother, C. L., Daily,
P. O., and Harrison, D. C. (1970). Successful early
operation for papillary muscle rupture. Chest, 58, 175.

de la Torre, A., Linhart, J. W., and Bartley, T. D. (1967).
Mitral valve replacement in a patient with mitral
regurgitation secondary to rupture of a papillary muscle.
Ann. intern. Med., 67, 387.

Dillon, J. C., Haine, C. L., Chang, S., and Feigenbaum, H.
(1971). Use of echocardiography in patients with
prolapsed mitral valve. Circulation, 43, 503.

Duchak, J. M., Chang, S., and Feigenbaum, H. (1972).
Echocardiographic features of torn chordae tendineae.
Abstracts of the 21st Annual Scientific Session. Amer. J.
Cardiol., 29, 260.

Effert, S., Bleifeld, W., Deupmann, F. J., and Karitsiotis, J.
(1964). Diagnostic value of ultrasonic cardiography.
Brit. J. Radiol., 37, 920.

Favalaro, R. G. (1970). Surgical Treatment of Coronary
Arteriosclerosis. Williams and Wilkins, Baltimore.

Hatcher, C. R. Jr., Mansour, K., Logan, W. D. Jr., Symbas,
P. N., and Abbot, 0. A. (1970). Surgical complications
of myocardial infarction. Amer. Surgn, 36, 163.

Heikkila, J. (1967). Mitral incompetence as a complication of
acute myocardial infarction. Acta med. scand., 182,
Suppl., p. 475.

Heimbecker, R. 0. (1969). Surgery for massive myocardial
infarction. Progr. cardiovasc. Dis., 11, 338.

Holloway, D. H. Jr., Whalen, R. E., and McIntosh, H. D.
(1965). Systolic murmur developing after myocardial
ischemia or infarction. Differential diagnosis. J. Amer.
med. Ass., 191, 888.

Horlick, L., Merriman, J. E., and Robinson, C. L. N. (1966).
A case of mitral insufficiency following myocardial
infarction with rupture of a papillary muscle; improve-
ment following reattachment of the papillary muscle and
plication of the mitral valve. Canad. med. Ass., J., 94,
192.

Kouchoukos, N. T., Doty, D. B., Buettner, L. E., and Kirklin,
J. W. (1972). Treatment of postinfarction cardiac
failure by myocardial excision and revascularization.
Circulation, 45 and 46, Suppl., 1, 72.

Manley, J. C., Johnson, W. D., Flemma, R. J., and Lepley, D.
(1972). Objective evaluation of the effects of direct
myocardial revascularisation on ventricular performance
utilizing submaximal ergometer exercise testing.
(Abstract). Amer. J. Cardiol., 29, 277.

Milstein, B. B. (1970). Exploring surgical treatment for
myocardial infarction. Brit. Heart J., 32,421.

Morris, G. C., Reul, G. J., Howell, J. F., Crawford, E. S.,
Chapman, D. W., Beazley, H. L., Winters, W. L.,
Peterson, P. K., and Lewis, J. M. (1972). Follow-up
results of distal coronary artery bypass for ischemic
heart disease. Amer. J. Cardiol., 29, 180.

Morrow, A. G., Cohen, L. S., Roberts, W. C., Braunwald,
N. S., and Braunwald, E. (1968). Severe mitral regurgi-
tation following acute myocardial infarction and ruptured
papillary muscle. Hemodynamic findings and results of
operative treatment in four patients. Circulation, 37 and
38, Suppl., 2, 124.

Phillips, J. H., De Pasquale, N. P., and Burch, G. E. (1963).
The electrocardiogram in infarction of the anterolateral
papillary muscle. Amer. Heart J., 66, 338.

Sanders, C. A., Armstrong, P. W., Willerson, J. T., and
Dinsmore, R. E. (1971). Etiology and differential diag-
nosis of acute mitral regurgitation. Progr. cardiovasc.
Dis., 14, 129.

Sanders, R. J., Neubuerger, K. T., and Ravin, A. (1957).
Rupture of papillary muscle: occurrence of rupture of
the posterior muscle in posterior myocardial infarction.
Dis. Chest, 31, 316.

Schimert, G., Falsetti, H. L., Bunnell, I. L., Dean, D. C.,
Gage, A. A., Grant, C., and Greene, D. G. (1969).
Excision of akinetic left ventricular wall for intractable
heart failure. Ann. intern. Med., 70, 437.
Lajos, T. Z., Bunnell, I. L., Greene, D. G., Falsetti,
H. L., Gage, A. A., Dean, D. C., and Bernstein, M.
(1970). Operation for cardiac complications following
myocardial infarction. Surgery, 67, 129.

Spencer, F. C. (1972). Surgical procedure for coronary
atherosclerosis. Progr. cardiovasc. Dis., 14, 399.

- Green, G. E., Tice, D. A., Wallsh, E., Mills, N. L., and
Glassman, E. (1971). Coronary artery bypass grafts for
congestive heart failure. A report of experiences with 40
patients. J. thorac. cardiovasc. Surg., 62, 529.

Wharton, C. F. P. (1969). Reflected ultrasound patterns in
mitral valve disease. Guy's Hosp. Rep., 118, 187.

Winters, W. L., Riccetto, A., Gimenez, J., McDonough, M.,
and Soulen, R. (1967). Reflected ultrasound as a diagnos-
tic instrument in study of mitral valve disease. Brit. Heart
J., 29, 788.

393

 on M
ay 23, 2023 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.28.3.390 on 1 M

ay 1973. D
ow

nloaded from
 

http://thorax.bmj.com/

