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Late appearance of traumatic ventricular septal defect
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the Second Department of Surgery, University of Vienna, Austria

A ventricular septal defect with delayed appearance is describedfollowing stab wound of the heart in a woman.

The diagnosis was confirmed by left ventricular angiography. Damage to the left anterior descending
coronary artery, documented by selective coronary arteriography, might have played an important role in late
development of the shunt. The septal defect was closed successfully by a patch using extracorporeal circulation.

Penetrating wounds of the heart may be complicated
on rare occasions by creation of ventricular septal
defects (Cary, Hurst, and Arentzen, I958; Williams,
Hara, and Bulloch, I966; Wilson and Bassett,
I966). Delayed appearance of a typical murmur has
been described incidentally (Cary et al., I958; Lui,
Glas, and Bercu, I965; Miller, Crockett, and Potter,
I962). A further case with late onset of symptoms
and physical signs of a ventricular septal defect
following stab wound of the heart and angio-
graphic proof of additional involvement of the
anterior descending branch of the left coronary
artery is presented.

Case report
A 47-year-old woman was admitted unconscious and in
profound shock 25 minutes after having been stabbed in
the chest with a butcher's knife. There was a 2 cm long
linear laceration in the fourth intercostal space 4 cm to
the left of the sternum. As cardiac tamponade and left
haemothorax were obvious from clinical signs and chest
x-ray, emergency thoracotomy was performed. A wound,
1p5 cm in length, situated in the apical third of the right
ventricle, was closed with three atraumatic sutures. The
left anterior descending coronary artery had been sev-
ered and was bleeding freely. It was ligated.
The patient's postoperative course was uneventful ex-

cept for transient pericarditis and a localized myocardial
infarction demonstrated by the electrocardiogram (Fig. i).
A cardiac murmur was not heard at discharge 7 weeks
after operation, or at follow-up examination 6 and 9
months later.

It was not until 2 years after the assault that a heart
murmur was first heard. The patient then complained
of shortness of breath and left-sided chest pain upon
strenuous exercise. As symptoms deteriorated review of
cardiac status was advised.
On admission to the section of cardiology, University

of Vienna, in May I972, 6 years after trauma, physical

examination showed a dyspnoeic, obese patient with
peripheral cyanosis but without oedema. At the left
sternal edge there was a systolic thrill and a harsh, grade
4/6 holosystolic murmur with late systolic accentuation
on the phonocardiogram suggesting ventricular septal
defect or mitral incompetence (Fig. i). The electro-
cardiogram and vectorcardiogram indicated incomplete
right bundle-branch block and slight biventricular
hypertrophy; T waves had become abnormal. Chest x-ray
showed moderate biventricular enlargement of the heart,
normal hilar vessels, and absence of left atrial dilatation.

Cardiac catheterization revealed normal pressures in
both ventricles and in the pulmonary artery and a left-
to-right shunt of ii I:i at ventricular level. Left ven-
tricular angiograms did not show regurgitation into the
left atrium but there was rapid opacification of the right
ventricle and pulmonary vessels. Selective coronary
arteriography showed a I-5 cm long interruption in the
distal third of the left anterior descending artery with
good opacification of the distal segment via collaterals
(Fig. 2). Despite the rather unimpressive haemodynamic
findings, closure of the septal defect was recommended
because of the disabling symptoms. At operation, under
cardiopulmonary bypass, an oval-shaped defect 4 x 7 mm
in diameter was seen in the apical third of the inter-
ventricular septum corresponding to the site of coronary
artery damage and was closed with a 'teflon' patch.

Postoperative recovery was essentially uncomplicated;
the murmur completely disappeared. Serial electro-
cardiograms showed development of complete right
bundle-branch block. Two months after operation the
patient had substantial relief of symptoms and increased
working capacity.

Discussion
Ventricular septal defects secondary to penetrating
or blunt injuries of the heart are uncommon.
Wilson and Bassett (I966) reported only one case of
resultant interventricular septal defect in a series of
200 patients with penetrating heart injuries. On the
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FIG. i Electrocardiograms on the second and twenty-first days after trauma, indicating peri-
carditis and circumscribed anterior myocardial infarction. Electrocardiogram and phonocardio-
gram 6 years after trauma.

FIG. 2 Left coronary arteriogram showing interruption of the anterior descending branch
(right anterior oblique position).
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other hand, Samson (I948) stated that all patients Cordice, and Naclerio, I952) and coronary arterio-
with perforation of the septum observed by him venous fistulae in some exceptional cases (Tsagaris
had died before operation could be performed. In and Bustamante, I966; Siepser et al., I972). Rapid
some instances, however, patients with these de- and ample development of collaterals cannot always
fects have survived even without surgical inter- prevent myocardial infarction (Siepser et al., I972)
vention for many years (Derra, 1959). but might be responsible for the normal electro-
The onset of clinical signs suggesting a shunt cardiogram seen in our case.

may be delayed for some days up to several weeks
making repeated examinations after trauma ab-
solutely necessary (Cary et al., 1958; Miller et al., References
i962; Lui et al.,i965). The cause of late appearance Cary, F. H., Hurst, J. W., and Arentzen, W. R. (I958).
Of a typical systolic murmur remained obscure in Acquired interventricular septal defect secondary tomofsatypicalsys.tFeruglio,m rBleymamd o ureen i trauma. Report of four cases. New England journal of

most cases. Feruglio, Bayley, and Greenwood Medicine, 258, 355.
(I960) believed additional damage of a coronary Derra, E. (I959). Traumatische Schaden des Herzens und
artery to cause late perforation of the septum. seines Beutels. In Handbuch der Thoraxchirurgie, Vol. 2,
Summerall, Lee, and Boone (I965) thought that Ip. I089. Ed. by E. Derra. Springer, Berlin.
soedefects,esciy when subjected to high Ferugho, G. A., Bayley, A., and Greenwood, W. F. (i960).some especially high Non-penetrating chest injury resulting in isolated rupturepressure gradients, enlarged after the initial injury. of the ventricular septum and angina pectoris. Canadian

In the case described by Russe et al. (I968), who Medical Association Journal, 82, 26i.
resembled our patient in many respects, the exact Lui, A. H. F., Glas, W. W., and Bercu, B. A. (I965). Stab
mechanism of late development of a septal defect wound of the heart with tamponade and interventricular

septal defect. Report of a case. journal of Thoracic and
was ascertained by necropsy: this revealed a non- Cardiovascular Surgery, 49, 5I7.
perforating laceration of the interventricular sep- Maynard, A. de L., Cordice, J. W. V., and Naclerio, E. A.
tum congruent with the damaging knife and sur- (1952). Penetrating wounds of the heart. Surgery, Gyne-
rounded by scar tissue secondary to the intersection cology and Obstetrics, 94, 605.AMiller, D. R., Crockett, J. E., and Potter, C. A., Jr. (I962).
of the perforating septal branches of the left anterior Traumatic interventricular septal defect: a review and
descending coronary artery; the thinned and partially report of two cases. Annals of Surgery,I55, 72.
necrotic area of the septum had been ruptured by Russe, O., Tomek, S., Kaindl, F., Kautek-Ogris, E., Kotscher,
the high left ventricular pressure, thus leading to an E., Bankl, H., and Kucako, L. (i968). Die Entwicklungeines interventrikuliiren Shunts als Spiitkomphikation
interventricular septal defect 4 weeks after trauma. einer Herzverletzung. Wiener klinische Wochenschrift, So,
In our patient all the evidence for this genesis of 517.
the interventricular septal defect is provided: the Samson, P. C. (1948). Battle wounds and injuries of the heart
knife entering the right ventricle and damaging the and pericardium. Annals of Surgery, 127, 1127.Siepser, S. L., Kaltman, A. J., Mills, N., Pughkem, T., and
left anterior descending coronary artery possibly Fox, A. C. (I972). Coronary collateral flow after trau-
also injured the underlying ventricular septum. Serial matic fistula between right coronary artery and right
electrocardiograms were consistent with circum- atrium. New England Journal of Medicine, 287, 754.
scribed myocardial infarction. Assuming that the Summerall, C. P., Lee, W. H., Jr., and Boone, J. A. (I965).Intracardiac shunts after penetrating wounds of the heart.
loud and harsh murmur was not overlooked during New England Journal of Medicine, 272, 240.
7 weeks in hospital and on several follow-up exami- Tsagaris, T. J., and Bustamante, R. A. (I966). Coronary
nations, the defect probably originated between 9 arteriovenous fistula and myocardial infarction due to
months and 2 years after assault. trauma. American journal of Cardiology, I8, 777.Williams, G. D., Hara, M., and Bulloch, R. (1966). Trau-Thus, appearance of the interventricular septal matic ventricular septal defects. American J'ournal of
defect in our patient islikely to have been caused by Cardiology, I8, 907.
direct laceration as well as by secondary damage of Wilson, R. F., and Bassett, J. S. (I966). Penetrating wounds of
the septum after intersecon of the left anterior the pericardium or its contents. journal of the Americantheseptumafter mtersectlon of the left anterlor

Medical Association, 195, 5I3.descending coronary artery. Injuries to coronary
vessels are a rare sequel of penetrating heart Requests for reprints to Dr. J. Slany, I Medizinische
traumas, leading to myocardial infarction in few Universitatsklinik, Spitalgasse 23, A.IO97 Vienna,
instances (Wilson and Bassett, I966; Maynard, Austria.
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