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Delayed Ventricular Septal Rupture
after Percutaneous Coronary Intervention in Acute
Myocardial Infarction
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In the era before reperfusion therapy, ventricular septal rupture complicated 1~3% of acute myocardial infarctions
(AMI) usually 3-5 days after onset. Studies have reported a positive correlation between the incidence of septal
perforation and total occlusion of the coronary arteries. A 70-year old female patient was referred to the emergency
room with the diagnosis of acute anterior myocardial infarction (MI) and recent cerebral infarction. The coronary
angiogram showed a 90% stenosis at the mid-portion of the left anterior descending artery (LAD), and the lesion was
successfully treated by percutaneous coronary intervention (PCI) with stent implantation. After PCI, the anterior wall
motion improved on the follow-up echocardiogram. However, on the 20th hospital day, the patient condition
deteriorated suddenly with pulmonary congestion. The echocardiography revealed a 1.3 cm ventricular septal defect at
the apical septum with a left-to-right shunt. We report this rare case of delayed septal rupture in a patient with patent

LAD after PCl and recovery of wall motion.
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INTRODUCTION

A ventricular septal rupture (VSR) is a lethal complication of
AMI. After VSR was first described by Latham in 1874, there
had been steady increase of reported case. However, the
development of reperfusion therapy has contributed to the
reduction in incidence of VSR. The event usually occurs 3 to 5
days after AMI and often precipitates into cardiogenic shock,
and early surgical treatment is necessary to reduce risk of
fatality. We report a case of medically-treated VSR developed
16 days after PCl in a patient with acute anterior MI.

CASE REPORT

A 70-year-old female had chest pain for three days prior to

admission as well as hemiplegia and dysarthria for 5 days. She
was referred to our hospital for aggravating chest pain. At the
previous hospital, she was admitted for the treatment of type 2
diabetes mellitus and tentorial ischemia. Four years ago, she
was diagnosed as mucinous ovarian cystadenoma and
underwent bilateral oophorectomy and total hysterectomy. She
has no history of smoking or alcohol use. Her father had a
history of cardiogenic shock.

On admission, the pulse was 112 beats per minute, the
respiration 20 per minute, the blood pressure 120/70 mmHg and
the body temperature 36°C. The patient was alert at the time of
admission. However, she appeared to be acutely ill, and
presented with pale conjunctiva and non-icteric sclera. There
was no jugular vein distension, and the heart rhythm was
irregular without S3 or heart murmur. The lung was clear
without rale or crackles. The level of initial CK was 282 IU/L
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Figure 1. The initial ECG shows 3 mmV ST elevation in V2,34 (A). The 1 day follow- up ECG
shows decreased ST elevation in V2,3,4 (B).

Figure 2. On admission day, there is no active lung lesion in the chest PA (A). On the 7th hospital day, there is pulmonary
congestion (B).
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Figure 3. The baseline coronary angiogram shows 70% stenosis
at the proximal and 90% stenosis at the mid portion of the left
anterior descending artery (A) and no residual stenosis is present
after successful percutaneous coronary intervention with stent
implantation (B).

(normal 0~185), CK-MB was 19.2 ng/mL (normal 0~5.0), and
TnT was 1.93 ng/mL (normal 0~0.01), and these levels
decreased following admission. Hs-CRP level was 2.88 mg/dL
(normal 0~0.4). WBC count was 15,800/uL (normal 4000~
10,000), and neutrophil count 78.9% (normal 42.2~75.2%). The
glucose level was 279 mg/dL and LDL-cholesterol level 157
mg/dL. Other blood chemical and enzyme levels were normal.
The urine was normal. On the initial electrocardiogram, 3 mm
ST segment elevation in leads V2 through V4 and Q wave in
lead II, ll, and aVF was observed (Figure 1A). The chest X-ray
revealed no abnormalities (Figure 2A). On transthoracic
echocardiography, the estimated left ventricular ejection fraction
was 45%. There was severe hypokinesia of the cardiac apex
and along the inferior wall with moderate pulmonary
hypertension (right ventricular systolic pressure was estimated
as 55 mmHg). No mural thrombus was seen. She was given
conservative care with medications consisting of heparin, IV
nitrate, clopidogrel, and aspirin.

On the fourth inpatient day, coronary angiography and PCI
was performed. From the coronary angiography, 70% and 90%
stenosis was observed on the proximal and mid——portion of the
LAD, respectively. Ninety percent stenosis on the 2" obtuse
marginal branch was also observed (Figure 3A). PCI with stent
implantation for LAD lesions was successful (Figure 3B).

On the seventh inpatient day, the patient experienced
dyspnea but her heart rhythm was regular and no cardiac
murmur was heard. The lung sounds were not coarse but fine
crackles were heard at both lung bases. The chest radiograph
revealed pulmonary congestion on both sides (Figure 2B). The
patient was treated with diuretics, and she managed well.

Figure 4. Transthoracic Doppler echocardiography reveals a 1.3
cm sized ventricular septal defect at the cardiac apex, and a
turbulent shunt flow from the left ventricle (LV) to the right
ventricle (RV) through the interventricular septal defect.

On day 20, her heart rhythm was regular but a grade 4/6
pansystolic murmur was heard at the mid-left sternal border.
Echocardiography revealed improved wall motion of the anterior
wall and the cardiac apex, but a ventricular septal defect
approximately 1.3 cm in diameter was observed at the apical
septum (Figure 4). Because she did not show any serious
symptoms related to the ventricular septal rupture and was
nearly bed-ridden due to right hemiplegia as a sequel of
cerebral infartion, only medical treatment was done. One month
after discharge, she complained of dyspnea, and the chest
radiograph showed pulmonary congestion with bilateral pleural
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effusion, but transthoracic echocardiography revealed normal
wall motion of the cardiac apex and no change in the size of
the defect. The diuretic dose was adjusted and she managed
well. After 11-months of medical therapy, she died of an
unknown cause.

DISCUSSION

The incidence of septal rupture”, decreased with the advent
of reperfusion therapy since 1980’s, prior to which septal rupture
was reported to complicate 1 to 3 percent of AMI. VSR usually
occurs within the first 10 to 14 days when necrotic tissue is
abundant and the collateral circulation is not well developed”.

In recent studies, the mean onset time of VSR was reported
to be about 4 days (range 1~19 days) after AMI, and
thrombolytic therapy was shown to shorten the onset time of
VSR*®. In the case of primary angioplasty, VSR rarely
occurred. Reviewing the literature, David et al reported one
case of septal rupture occurring on the 19th day after AMI out
of 45 patients diagnosed as VSR after AMI from 1987 to 19957,

Risk factors for septal rupture include hypertension, advanced
age, being female, the absence of smoking, the absence of a
history of angina or MI, extensive MI, and right ventricular
infarction”. In angiographic patterns, total occlusion of coronary
arteries are more common. Although thrombolytic therapy
prevents extensive transmural necrosis, thrombolysis also
induces myocardial hemorrhage during the Iytic state and
precipitates the process of ventricular septal perforation.

In anterior AMI, loss of apical contraction may result in a
further decrease in the apical wall thickness in systole,
increasing tensile stress per unit cross—sectional area of the
apical wall. That suggests mechanical factors in the
development of early—phase rupture. Becker and van Mantgen”
have classified cases of cardiac rupture into 3 types, and cases
of VSR are similar to those of cardiac rupture. Type | is
characterized as an abrupt, slit-like myocardial tear correlating
clinically with a recent infarction (<24h); type Il has an area of
myocardial erosion, indicative of a slowly progressive tear; and
in type I, a fatal tear typically occurs where an aneurysm has
formed.

After PCI, ischemia of the infarcted myocardium might be
improved. However, residual ischemia itself and reperfusion
injury may delay the recovery of infarcted myocardial function.
The difference of hemodynamic influence between the infarcted
zone and the border zone may play an important role on VSR.

We didn't confirm whether myocardial salvage of tissue level
was successful through other imaging studies. However, the

echocardiography  showed improved apical wall motion
suggesting that myocardial salvage of tissue level was
successful since non-viable myocardium cannot contract.

After Cooley et al. performed the first successful surgical
repair of VSR, early surgical repair has helped to lower mortality
rates and improve survival. Medication use to stabilize the
patient's condition is only a temporary option, because most
patients rapidly deteriorate and die. Most patients require
surgical intervention.

The mortality rate among patients with septal rupture who
are treated conservatively without surgical closure s
approximately 24 percent in the first 24 hours, 46 percent at one
week, and 62 to 82 percent at two months® .

VSR can develop after 30 days after AMI, but it happens
rarely. We report this case since there have been no reported
case of delayed ventricular septal rupture, which developed after
the improvement of wall motion following PCI.
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