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weeks and nine days after infarction respectively.
On both occasions mitral valve replacement was
performed but death occurred from uncontrollable
haemorrhage.

Successful replacement has rarely been recorded
in such patients earlier than 10 weeks after myo-
cardial infarction, and it would appear that opera-
tion should be delayed as long as possible follow-
ing papillary muscle rupture.

CHOICE OF OPERATIVE TECHNIQUE FOR RUPTURED
CHORDAE

Mitral valve repair 1In these patients mitral valve
repair should be considered but the result follow-
ing an apparently successful repair will always
depend on at least four factors: (1) the ability of
the repaired tissues to hold sutures ; (2) the leaflet
involved ; (3) the number and situation of the
ruptured chordae; and (4) the strength of the
remaining intact chordae.

1. Ability of repaired leaflet to hold sutures 1In
contrast to the thickened, fibrous leaflets seen
following rheumatic infection, the leaflets in
patients with idiopathic chordal rupture are
usually soft and thin. In our experience they hold
sutures poorly, and breakdown of the repair
occurred in five patients in this series due to the
sutures cutting out of the leaflets. Two of these
patients died following reoperation. The methods
of repair used were suture of the leaflet margin
to the papillary muscle (2 patients) or plication of
the flail redundant leaflet into the commissural
region (3 patients). As a consequence, we Now
believe that reattachment of the mitral leaflet to
the papillary muscle (Kay et al., 1965) with or
without the formation of artificial chordae (Morris
et al., 1964; Marchand et al., 1966) has no place
in the treatment of ruptured chordae. These tech-
niques have not produced good long-term results.
Plication of the redundant flail leaflet into the
commissural region has also not produced satis-
factory results and we no longer use this technique.

If a repair is attempted, support of the sutures
with small pledgets of Teflon (Gerbode et al.,
1969) has been recommended.

2. The leaflet involved McGoon (1960) first
reported successful repair of the aortic leaflet in
two patients with ruptured chordae, and Ellis,
Frye, and McGoon (1966) later reported a further
19 patients in whom a similar repair was per-
formed. It should be noted that all these patients
were thought to have a rheumatic aetiology. The
follow-up of these patients showed that the
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majority developed a significant systolic murmur
later. In this series we obtained a good result
with repair of the aortic leaflet in only one out
of four patients, two of the other three patients
requiring reoperation. Like others (Gerbode
et al., 1969), we now believe that mitral valve
replacement is the operation of choice in patients
with rupture of the aortic leaflet chordae.

In patients with ruptured posterior leaflet chor-
dae the correct choice of operation depends on
the number and situation of the ruptured
chordae.

3. Number and situation of ruptured chordae
In two large series (Gerbode et al., 1968 ; Ellis
et al., 1966) of patients the lesion most commonly
described and illustrated has been rupture of a
few chordae to the central portion of the pos-
terior leaflet. A plication procedure in these
patients permits a symmetrical reduction in the
size of the posterior leaflet and ensures that the
whole of the remaining leaflet is supported by
chordae. Our only consistent success with a repair
procedure has been in this type of patient. Rather
than plication we have preferred to excise the
redundant wedge of leaflet, suturing the cut edges
together with interrupted sutures. This procedure,
first described by Hessel et al. (1966) and again
by Manhas er al. (1971), has produced excellent
initial results in our four patients, although the
follow-up is still quite short. Recently, Kerth,
Sharma, Hill, and Gerbode (1971) have stated that
the late results for a plication repair in the centre
of the posterior leaflet are very good.

In the light of our experience, we believe that
only this type of lesion is suitable for repair, but
it should be noted that it was seen in only six
(17%) patients in this series.

Although one leaflet is always predominantly
involved, we have never attempted repair in a
patient with stretched chordae as it is usual for
all the chordae to both leaflets to be attenuated
and lengthened to some degree.

4. State of other chordae The ‘unknown’ factor
in the idiopathic patients is the strength of the
remaining chordae. In a previous paper (Caves
et al., in press) we suggested that ischaemia of
the papillary muscles may play a part in chordal
rupture in these patients. Whatever the aetio-
logy, it is likely that the remaining chordae,
apparently normal at operation, will also have
been affected. In this series, rupture of further
chordae was seen in two patients at the second
operation. In one (Fig. 5), acute rupture of all
the remaining chordae to the aortic leaflet con-
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tributed to pulmonary oedema and death despite
emergency valve replacement.

Because of this ‘unknown’ factor, all repair
procedures must be considered to be palliative,
and the morbidity and mortality associated with
breakdown of the repair or rupture of further
chordae must be weighed against those following
mitral valve replacement.

Mitral valve replacement 1t is now our practice
to replace the mitral valve in the majority of these
patients. The frequent use of an aortic homograft
reflects the trial of this type of biological prosthe-
sis at the Brompton Hospital over the last three
years. The early results with these valves have
been satisfactory.

We have found it useful to roll up the leaflets
with over-and-over interrupted sutures to form
a stronger seat for the prosthesis. Since the
annulus is not thickened and fibrosed in these
patients, there is a real risk of detachment of
the prosthesis if the leaflets are excised. Using
this technique, we have only once seen detachment
of the prosthesis postoperatively—in the 19-year-
old girl with ruptured chordae during pregnancy.
At the first operation it was noted that the tissues
of her mitral valve were particularly soft.
Successful reattachment of this prosthesis was
carried out after four months (Caves and Paneth,
1972).

One aortic homograft required replacement in
the 7-year-old boy due to calcification which was
first noted after nine months. Successful replace-
ment with a Starr-Edwards prosthesis was per-
formed 11 months after the first operation. This
is the only instance of calcification of an aortic
homograft in the mitral area seen at this hopsital.
It may be a further example of the increased
tendency for children to calcify homograft
valves ; this has already been noted to occur in
the pulmonary area (Ross, 1970).

A Starr-Edwards prosthesis was inserted at the
first operation in two patients and at reoperation
in five patients. Of these seven patients, one died
on the table in pulmonary oedema and a second
(who had both operations on the same day) died
10 months postoperatively from subacute bacterial
endocarditis and a cerebral abscess. A third
patient died suddenly 11 months later from a
cerebral embolus.

We are grateful to Dr. R. V. Gibson and to Dr. M.
Honey for their referral of the patients in this series,
and to the Photographic and Medical Art Depart-
ments, Royal Marsden Hospital, London, for pre-
paring the figures and tables.

167

REFERENCES

Austen, W. G., Sanders, C. A., Averhill, J. H., and Friedlich,
A. L. (1965). Ruptured papillary muscle: report of a
case with successful mitral valve replacement. Circula-
tion, 32, 597.

——, Sokol, D. M., DeSanctis, R. W., and Sanders, C. A.
(1968). Surgical treatment of papillary-muscle rupture
complicating myocardial infarction. New Engl. J. Med.,
278, 1137.

Burch, G. E., De Pasquale, N. P., and Phillips, J. H. (1963).
Clinical manifestations of papillary muscle dysfunction.
Arch. intern. Med., 112, 112.

Caves, P. K., and Paneth, M. (1972). Acute mitral regurgita-
tion in pregnancy due to ruptured chordae tendineae.
Brit. Heart J., 34, 541.

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.

Ellis, F. H., Frye, R. L., and McGoon, D. C. (1966). Results
of reconstructive operations for mitral insufficiency due
to ruptured chordae tendineae. Surgery, 59, 165.

Fluck, D. C., Taubman, J. O., Cleland, W. P., and Mounsey,
J. P. D. (1966). Acute mitral incompetence after acute
myocardial infarction with successful early treatment
by mitral-valve prosthesis. Lancet, 2, 1052.

Gerbode, F., Hill, J. D., Kelly, J. J., Selzer, A., and Kerth,
W. J. (1968). Surgical correction of mitral insufficiency
due to ruptured chordae tendineae. Circulation, 37 and
38, Suppl. 2, 119.

——, Kerth, W. J., Hill, J. D., Sanchez, P. A., and Puryear,
G. H. (1969). Surgical treatment of non-rheumatic
mitral insufficiency. J. cardiovasc. Surg. (Torino), 10,
103.

Hessel, E. A., Kennedy, J. W., and Merendino, K. A. (1966).
A reappraisal of non-prosthetic reconstructive surgery
for mitral regurgitation based on an analysis of early
and late results. J. thorac. cardiovasc. Surg., 52, 193.

Horlick, L., Merriman, J. E., and Robinson, C. L. N. (1966).
Case of mitral insufficiency following myocardial in-
farction 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.

January, L. E., Fisher, J. M., and Ehrenhaft, J. L. (1962).
Mitral insufficiency resulting from rupture of normal
chordae tendineae. Circulation, 26, 1329.

Kay, J. H., Tsuji, H. K., and Reddington, J. V. (1965). The
surgical treatment of mitral insufficiency associated with
torn chordae tendineae. Ann. thorac. Surg., 1, 269.

Kerth, W. J., Sharma, G., Hill, J. D., and Gerbode, F.
(1971). A comparison of the late results of replacement
and of reconstructive procedures for acquired mitral
valve disease. J. thorac. cardiovasc. Surg., 61, 14,

Klughaupt, M., Flamm, M. D., Hancock, E. W., and
Harrison, D. C. (1969). Non-rheumatic mitral in-
sufficiency. Determination of operability and prognosis.
Circulation, 39, 307.

Manhas, D. R., Hessel, E. A., Winterscheid, L. C., Dillard,
D. H., and Merendino, K. A. (1971). Repair of mitral
incompetence secondary to ruptured chordae tendineae.
Circulation, 43, 688.

Marchand, P., Barlow, J. B., Du Plessis, L. A., and Webster,
1. (1966). Mitral regurgitation with rupture of normal
chordae tendineae. Brit. Heart J., 28, 746.


http://thorax.bmj.com/
http://group.bmj.com/

Downloaded from thorax.bmj.com on February 12, 2012 - Published by group.bmj.com

168

McGoon, D. C. (1960). Repair of mitral insufficiency due to
ruptured chordae tendineae. J. thorac. cardiovasc. Surg.,
39, 357.

Menges, H., Ankeney, J. L., and Hellerstein, H. K. (1964).
The clinical diagnosis and surgical management of
ruptured mitral chordae tendineae. Circulation, 30, 8.

Morris, J. D., Penner, D. A., and Brandt, R. L. (1964).
Surgical correction of ruptured chordae tendineae.
J. thorac. cardiovasc. Surg., 48, 772.

Morrow, A. G., Cohen, L. S., Roberts, W. C., Braunwald,
N. S., and Braunwald, E. (1967). Severe mitral re-
gurgitation following acute myocardial infarction and
ruptured papillary muscle; hemodynamic findings and
results of operative treatment in four patients. Circula-
tion, 37, Suppl. 2, 124.

Raftery, E. B., Oakley, C. M., and Goodwin, J. F. (1966).
Acute subvalvar mitral incompetence. Lancet, 2, 360.

Roberts, W. C., Braunwald, E., and Morrow, A. G. (1966).
Acute severe mitral regurgitation secondary to ruptured
chordae tendineae. Clinical, hemodynamic, and patho-
logic considerations. Circulation, 33, 58.

P. K. Caves and M. Paneth

Ross, D. (1970). In Discussion. J. thorac. cardiovasc. Surg.,
60, 877.

Sanders, C. A., Austen, W. G., Harthorne, J. W., Dinsmore,
R. E,, and Scannell, J. G. (1967). Diagnosis and surgical
treatment of mitral regurgitation secondary to ruptured
chordae tendineae. New Engl. J. Med., 276, 943.

——, Scannell, J. G., Harthorne, J. W., and Austen, W. G.
(1965). Severe mitral regurgitation secondary to ruptured
chordae tendineae. Circulation, 31, 506.

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

Selzer, A., Kelly, J. J., Vannitamby, M., Walker, P., Gerbode,
F., and Kerth, W. J. (1967). The syndrome of mitral

insufficiency due to isolated rupture of the chordae
tendineae. Amer. J. Med., 43, 822.

Spencer, F. C., Reppert, E. H., and Stertzer, S. H. (1967).
Surgical treatment of mitral insufficiency secondary to
coronary artery disease. Arch. Surg., 95, 853.


http://thorax.bmj.com/
http://group.bmj.com/

Downloaded from thorax.bmj.com on February 12, 2012 - Published by group.bmj.com

Non-rheumatic "subvalvar'
mitral regurgitation : Surgical
pathology and results of
operation in 37 patients

P. K. Caves and M. Paneth

THORAX

Thorax 1973 28: 158-168
doi: 10.1136/thx.28.2.158

Updated information and services can be found
at:
http://thorax.bmj.com/content/28/2/158

These include:

Email alerting  Receive free email alerts when new articles cite
service this article. Sign up in the box at the top right
corner of the online article.

Notes

To request permissions go to:
http://group.bmj.com/group/rights-licensing/permissions

To order reprints go to:
http://journals.bmj.com/cgi/reprintform

To subscribe to BMJ go to:
http://group.bmj.com/subscribe/


http://thorax.bmj.com/content/28/2/158
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://thorax.bmj.com/
http://group.bmj.com/

