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ABSTRACT 

Objectives To review cases of post-infarction ventricular septa! rupture admitted at the Philippine Heart Center, explore the 
associated risk factors; evaluate the approaches in the diagnosis and management; m. d determine the outcome. 

Methods Seven acute myocardial infarction (MI) patients (2 males and 5 females) with a mean age of 65 years (range: 54-74 
years old) who developed post-infarction ventricular septa/ defect (VSD) or rupture were retrospectively studied. 

Results All 7 patients had extensive anterior wall Ml with the additional involvement of the inferior wall in 3 patients. They all 
presented with a holosystolic murmur about a week (range: 2-18 days) after acute Ml and functional class III-IV with 86% (6/7) 
of them having cardiogenic shock. 

Two-dimensional echocardiographic and doppler (2-DED) study rapidly confirmed the presence of post-infarction VSD in 
all patients. Five (71%) of them underwent hemodynamic studies (HS) and coronary angiogram (CA) with insertion of intra
aortic balloon pump (IABP) in 3 patients. These 5 patients were subsequently subjected to early VSD repair and aorta-coronary 
bypass (ACB) about 2 weeks (range: 2-20 days) after Ml. 

Three out of five (60%) patients who were operated survived, while all patients who were managed medically died early of 
cardiogenic shock. Two operated patients died because of pulmonary embolism and acute respiratory distress syndrome (ARDS). 

Conclusion Early diagnosis, immediate institution of pharmacologic and mechanical support (IABP) as necessary, cardiac 
catheteriz.ation and coronary angiogram if hemodynamic status allows, and urgent surgical management may improve patient 
survival in post-infarction VSD. 

INTRODUCTION 

Mechanical complication of acute myocardial in
farction (MI) in the form of ventricular septal rupture 
is infrequent but a commonly fatal event. Post
infarction ventricular septal defect (VSD) occurs in 1 % 
of acute MI cases (1,4) which when treated conserva
tively, carries a natural history mortality of over 95% 
during the first 2-3 months after the ventricular septa! 
perforation (5). 

This potentially fatal complication of acute MI 
requires rapid diagnosis and treatment. The two
dimensional echocardiographic and doppler (2-DED) 
study, correlated with the patient's clinical presenta
tion, has been recognized as a rapid and sensitive di
agnostic tool in the detection of acquired VSD after MI 
(6). 
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The approach in the management of patients with 
post-infarction VSD before the late 70's was to delay 
surgical repair for at least 3-6 weeks because early in
tervention resulted in mortality of over 60% (5). How
ever, only a relatively small number of patients can be 
maintained by medical therapy and sudden clinical 
deterioration may occur anytime. Several reports have 
indicated that early operation during U1.e firsl 3 weeks 
after acute MI may yield i:·.1proved results (5-10). 

OBJECTIVES 

1. To explore risk factors that predisposed patients
admitted at the PHC to develop ventricular septa!
rupture after acute MI.

2. To discuss approaches in the management of these
acute MI patients with perforation of the ven
tricular septum.
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3. To describe the outcome of patients who had post
infarction rupture of the ventricular septum.

METHODS 

Patients with rupture of the ventricular septum 
occurring after the acute MI from 1992-1996 were 
identified using the hospital records with concurrent 
.diagnosis of acute MI and ventricular septal defect or 
rupture. Echocardiographic, cardiac catheterization, 
and pathologic results from the corresponding hospital 
sections which documented the presence of post
infarction rupture of the ventricular septum were also 
utilized in the search. All medical records were re
viewed for independent variables as risk factors for 

/'the development of post-infarction VSD, namely: age 
(as of last birthday), sex, concomitant medical ill
nesses, history of prior MI, angina duration, and loca
tion and extent of ML Risk factors that affect in
hospital outcome such as the presence of shock, type 
of management, and timing of repair were also in
cluded. 

The diagnosis of post-infarction VSD was con
firmed by both the 2-DED and cardiac catheterization 
studies. Pulsed, continuous wave, and color flow 
doppler imaging were utilized to show the presence 
and location of rupture and left to right shunt. The 
demonstration of an oxygen step-up at the right ven
tricular level by hemodynamic studies confirmed the 
existence of ventricular septal rupture with a left to 
right shunt. In both studies, the pulmonary-to
systemic flow ratio was calculated using standard 
formulae. 

DEFINITION OF TERMS 

1. Post-infarction ventricular septa! defect (VSD) or
rupture - presence of a ventricular septal shunt
after acute MI as documented by 2-DED and car
diac catheterization studies.

2. Congestive heart failure (CHF) - a state in which
the heart fails to meet the oxygen and metabolic
needs of the body and clinically manifests as pul
monary or systemic venous congestion and signs
and symptoms of decreased cardiac output.

3. Cardiogenic shock - the presence of systemic hy
potension (mean SBP <80 mmHg) accompanied by
oliguria (urine output < 30 ml/hr) or a rising se
rum creatinine (>0.15 mmol/L).

4. Early /Late repair of post-infarction VSD - early
repair when it is done before 3 weeks after the on-
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set of acute MI to allow myocardial healing; late 
repair if after 3 weeks. 

RESULTS 

Patients' Profile 

The seven patients included in this study were 
mostly above 60 years old (range: 54-74; mean= 65±7 
years) as shown in Figure 1 and Table 1. Majority of 
the subjects were females (5 or 71 %) and only 2 (29%) 
were males (Figure 2). Most of these patients were 
hypertensives (5 or 71 %) and 3 (42%) were diabetics; 
but all of them had no prior ML All patients had an
gina pectoris for about 8 days (range: 3-21 days) prior 
to the occurrence of ML 

Table 1. Demographic profile of patients admitted at 
Philippine Heart Center with post-infarction 
ventricular rupture 

(years) Age 

Sex 
Male 
Female 

Medical Illnesses 
HPN 

DM 

Prior Ml 
Angina duration (days) 

Hf'N.hypertension; Ml-myocardial infarction 

65±7 

2(29%) 
5(71%) 

5(71%) 
3(43%) 

0 

9±7 

Figure 1. Age frequency of patients with VSD after 
myocardial infarction 
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Figure 2. Sex distribution of post-infarction septal 
rupture patients (males • 29%; females • 
71%) 

frequency 

71% 

Figure 3. lnfarcted myocardial wall on echocardio
gram of acquired ventricular septal post-Ml 
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inferior 
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The MI responsible for ventricular septal rupture 
produced ECG Q waves extensively in the anterior left 

�entricular (LV) wall in all patients while 3 other pa
tients had an additional involvement of the inferior 
wall (Appendix B and Figure 3). The presence of acute 
MI was further substantiated by the elevation of car
diac enzymes. The mean total CK was 954 U /L 
(range: 92-1600), the MB fraction was 60 U /L (83-159), 
and the LOH was 1266 U/L (786-1747). One patient 
was transferred only to PHC after 2 weeks of stay in 
another hospital wherein there was no determination 
of cardiac enzymes. 

Chest X-ray of these patients revealed L V car
diomegaly and pulmonary congestion in most of them 
(6 or 85%) as shown in Appendix Band Figure 4. One 
patient presented with pulmonary edema and pleural 
effusion. 

A new holosystolic murmur preceded by post
infarction angina heralded the presence of ventricular 
septal rupture in all patients with an associated thrill 
in one of them (Appendix A and Figure 5). 
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Figure 4. Chest X-ray findings in patients with ven
tricular septal rupture 
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Figure 5. Physical examination findings in patients 
with post-infarction VSD 
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This mechanical complication occurred in about 7 
days after acute MI (range: 2-18 days) (see Figure 6). 
Most of these p�tients (6 or 86%) were in cardiogenic 
shock with only 1 patient presenting with CHF. Poor 
renal perfusion as a consequence of a failing heart was 
evidenced by the elevation of serum creatinine (mean 
= 0.2; range = 0.09-0.66 mmol/L) and K (mean = 4.7; 
range= 3.9-5.1 mmol/L) as shown in Appendix B. 

Two-Dimensional Echocardiographic and 
Doppler Studies 

Appendix C shows the 2-DED studies that were 
immediately done in all 7 patients after admission 
which documented left ventricular (LV) dilatation in 3 
or 43% of patients with a mean L V end-diastolic di
mension of 5.2 cm (range: 4-6.5). The left atrium (LA) 
was dilated in most patients (5 or 71 %) measuring 3.8 
cm (range: 3.1-4.5). The right atrium (RA) and ventri-
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fraction (EF) was decreased in 4 (57%) patients with a 
mean value of 51 % (range: 36-90) despite the intropic 
supports in all of them. However, the fractional 
shortening (FS) remained normal at 37% (range: 18-
55) although, 3 (43%) have borderline values. The
cardiac output (CO) in all patients was found to be
high (6.4 L/min) in the presence of inotropic sup
ports. There was mild pulmonary hypertension of 52
mmHg (range: 44-65). The average computed pulmo
nary-to-systemic flow ratio (QP /QS) was 2.4:1.

Figure 6. Onset of ventricular septa! rupture in 
acute Ml patients 
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Analysis of wall motion abnormality (WMA) 
showed the involvement of the anteroseptal and ante
rior L V segments in all patients. The inferoseptal and 
infero-posterior L V wall were involved in 5 or 71 % of 
patients. The least portion of the LV that showed 
WMA was the lateral wall (4 or 57%) (see Figure 7). 

Using the color doppler imaging, the acquired 
VSD was visualized in all patients in whom 5 or 71 % 
had apical LV aneurysm. Most patients (6 or 85%) 
had a concomitant tricuspid regurgitation (TR) while 
mitral regurgitation (MR) was detected in 4 or 57% of 
patients. 

Hemodynamic Studies and Coronary Angi.ogram 

Five of the 7 post-infarction VSD patients who 
were amenable for surgical intervention underwent 
cardiac catheterization and coronary angiogram 
(Appendix D). An oxygen step-up at the RV level 
was demonstrated in all 5 patients indicative of the 
presence of ventricular septa! shunt from left to right. 
The mean pulmonary-to-systemic flow ratio (QP /QS) 
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Figure 7. Frequency and location of wall motion 
abnormality in acute myocardial infarction 
patients with ventricular septal rupture 
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was computed at 3.2:1. Of the 3 patients in whom LV 
end-diastolic pressure (LVEDP) was measured, it was 
elevated with a mean value of 28 mmHg (range: 24-
32). Because of high LVEDP, only 1 patient under
went L V cineangiography which measured the low 
L VEF at 48%. The mean pulmonary artery pressure 
(MP AP) and the pulmonary capillary wedge pressure 
(PCWP) in 4 patients were likewise increased at 31 
mmHg (range: 27-40) and 23.5 mmHg (range: 20-27), 
respectively. The CO was also elevated in most pa
tients (mean: 7.7 L/rnin) in the presence of inotropic 
supports. 

Coronary angiogram (see Figure 8) revealed in
volvement of the left anterior descending (LAD) ar
tery in all patients with additional lesions in the left 
circurnlex (LCX) artery and right coronary artery 
(RCA) in 2 or 40% each of patients. One and two
vessel involvements as shown in Figure 9 occurred in 
2 or 40% each while three-vessel involvement oc
curred in one patient (or 20%). 

Pre-operatively, 1 patient needed mechanical 
cardiac support to improve his hemodynamic status 
in the form of an intra-aortic balloon pump (IABP). 
There were 3 patients who had IABP insertion post
operatively. 
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Figure 8. Specific coronary vessel involvement in 
post-infarction VSD patients 
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Figure 9. Number of coronary vessel involvement in 
patients with post-infarction ventricular 
septa! rupture 
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Management and Outcome 

Of the 7 patients in this study, 2 refused surgical 
intervention and were managed medically consisting 
of intravenous heparin, low dose nitroprusside, do
pamine, dobutamine, norepinephrine, and diuretics. 

All 5 patients who underwent cardiac catheteri
zation and coronary angiogram consented for early 
surgical intervention (mean: 12.8 days; range: 2-20) of 
VSD patch closure and aorto-coronary bypass. The 
technique done was placement of the Dacron or Gore
tex patch anchored to a healthy myocardium using 
interrupted horizontal mattress sutures with pledget 
support and the free edges of the L V wall were ap
proximated with incorporation of the dacron septal 
patch during closure. The average total ischemic time 
was 1 hr and 46 min and total bypass time of 3 hrs and 
35 min. 

The over-all mortality is 57% (4 out of 7 patients) 
or a survival of 43% (3/7) as seen in Appendix A and 
Figure 10. Two patients who did not undergo surgical 
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intervention died due to cardiogenic shock in both 
subjects and malignant arrhythmia in one of them. 

Figure 10. Over-all outcome of 7 patients with ac
quired VSD post-Ml (dead - 57%, 
alive = 43.%) 

frequency 

43% 

57% 

Of the 5 patients who were operated early, 3 or 
60% survived while 2 or 40% died (Appendix D a·nd 
Figure 11). One patient died of pulmonary embolism 
and another patient of sepsis-ARDS during the post
operative period. 

Figure 11. Surgical outcome of 5 patients with post
infarction ventricular septa! rupture 
(dead=40%; alive=60%) 
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DISCUSSION 

Ventricular septal rupture is an uncommon but 
fatal mechanical complication of acute MI. Studies of 
the natural history of this case indicate a very high 
mortality (5). Thus, the astuteness of the clinician to 
detect early the manifestations of post-infarction VSD 
is very crucial for the immediate institution of appro
priate management. 

Seven patients from the hospital admissions at 
PHC from 1992-96 who developed post-infarction 
rupture of the ventricular septum were retrospec
tively studied. They were mostly elderly hyperten
sives with a few diabetics. Among the several factors 
that have been considered to predispose patients to 
develop myocardial rupture--- the presence of signifi
cant ST elevation or Q wave development on initial 
ECG, peak CK-MB value (>150 U/L), and absence of 
previous chronic angina or MI were found to increase 
the incidence by 9.2 times (11). This implies that 
complete occlusion of a major vessel leading to 
ischemia that is not alleviated by spontaneous reper
fusion and collaterals favors occurrence of rupture. 

All patients in this study had no history of previ
ous ML The initial ECG of these patients showed sig
nificant ST elevation and Q wave development. Their 
cardiac enzymes were varied because some patients 
were transferred only later to PHC. 

The acquired VSD, in post-MI patients studied, 
happened about 1 week after the infarction (Appendix 
A). The occurrence of myocardial rupture is most 
likely during the first week, possibly in the second 
week, and very rarely in the third week (12). This is 
in consonance with the time course of infarct healing. 
Necrotic tissue is most prominent on the second to the 
sixt!1 day after MI with collagen fibers only appearing 
until the 12th day and reaching their greatest amount 
at 2 months. 

The ventricular septum is supplied by the LAD 
in the anterior two-thirds and in the posterior third by 
the posterior descending artery which may either 
arise from right coronary artery (RCA), LCx, or both 
(13). Thus, involvement of the LAD and RCA in a 
predominantly right dominant coronary artery system 
would significantly compromise ventricular septal 
perfusion. Correlating the results of the ECG, 2-DED, 
and coronary angiogram, the LAD lesion in all pa
tients accounted for the VSD at the apical anterior 
portion in most patients, with only one patient having 
an apical inferior rupture. 

The presence of ventricular septal rupture was 
heralded in most patients by the recurrence of chest 
pain and the new-onset holosystolic murmur at the 
left lower parasternal border with an associated thrill 
in one patient (Appendix A). Pulmonary rales were 
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likewise auscultated in most patients. In the study of 
Radford and associates (14) among 41 patients, the 
most common physical finding after ventricular septa I 
rupture was a systolic murmur (98%), followed by 
elevation of jugular venous pressure (61 %), thrill 
(48%), and rales (18%). In the same study, the most 
common chest radiologic finding was increased pul
monary vascularity (53%), followed by pulmonary 
congestion and edema (11 % each). However, it was 
normal in 26% of patients. The chest X-ray of most 
patients in this study revealed pulmonary congestion 
and LV cardiomegaly. There was one patient with 
clear lung fields. 

A 2-DED is the most important non-invasive di
agnostic modality in the detection of post-infarction 
VSD. Pulsedr continuous wave, and color flow dop
pler imaging• provided an immediate bedside demon
stration of the presence and location of the left to right 
shunt across the ventricular septum in all patients in 
this study (Appendix C). Bansal and co-workers (15) 
illustrated the role of 2-DED in correctly showing the 
precise location of the septal rupture and allowing the 
assessment of L V and RV infarction and function. A 
complete 2-DED makes invasive and potentially haz
ardous L V cineangiography unnecessary for the ma
jority of patients with this MI complication. The sen
sitivity of 2-DED is further enhanced by a higher 
resolution imaging using the transesophageal echo
cardiogram (TEE) and the biplane technjque allows 
evaluation of the entire ventricular septum (16). 

The invasive procedure of cardiac catheterization 
further substantiated the presence of post-infarction 
VSD in 5 patients who were amenable for surgery 
(Appendix D). The oxygen step-up at the RV level 
demonstrated the existence of the left to right shunt 
across the ventricular septum in all 5 patients with a 
mean QP /QS of 3.2:1. The increased LVEDP, MPAP, 
and PCWP indicated the presence of LV failure. In
sertion of IABP provided a mechanical cardiac sup
port to improve patients' hemodynamic status in 3 
patients. The coronary angiogram showed the in
volvement of LAD in all patients studied which is in 
consonance with the predominantly anterior apical 
rupture of the ventricular septum. 

Expansion of the transmural MI is a pathophysi
ologic factor in cardiac rupture. Schuster and Bulkley 
(17) studied 110 consecutive patients who died of 
acute MI and they found out that regional dilatation
and thinning of the newly infarcted myocardium may
be of pathogenic importance in the development of
ruptu_re. Majority of patients in the present study had
ventricular septal aneurysm around the point of rup
t'Jre as documented by 2-DED studies. 

Until the late 70's, surgical repair of ventricular 
septa! rupture after MI was deferred until 3-6 weeks 
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to allow myocardial healing and fibrosis (18). Initial 
attempts at early repair within 2-3 weeks of rupture 
resulted to more than 60% mortality, while a delay of 
6-8 weeks gave an acceptable operative mortality (19).
However, improved mortality in delayed surgery was
due to the process of natural selection at the cost of
some patients who might otherwise be salvaged by
early operation (4,20). Relatively, a small number of
patients can be maintained by medical management
and sudden clinical deterioration may occur anytime
leading to emergency operation and even death (9).
The current approach is to consider post-infarction
VSD as a surgical emergency (14).

The 7 patients included in this study were mostly 
in cardiogenic shock who required inotropic supports 
in the form of dopamine, dobutamine, and even nore
pinephrine in a few. One patient required the assis
tance of IABP preoperatively and 3 postoperatively. 
Two patients who did not undergo operation died of 
cardiogenic shock and malignant arrhythmia within a 
few days of admission. Of the 5 patients who under
went early operation (:5 3 wks) of VSD patch closure 
and aorto-coronary bypass, 3 patients (60%) survived 
while 2 (40%) died of non-cardiac causes such as 
pulmonary embolism and sepsis-ARDS. 

Several studies have indicated that early opera
tion yielded improved results. Loisance and associ
ates (8) studied 38 patients who underwent early re
pair. Fourteen patients who were in cardiogenic 
shock had a high mortality at 71 % but those 24 pa
tients who were hemodynamicalJy stable had a 71 % 
survival. Seventeen patients who were operated 
within 46 hours had a higher survival at 77%. 

Among the preoperative parameters that were 
found to affect survival, the presence of cardiogenic 
shock was the most important. Lemery and co
workers (21) reviewed 92 patients in Mayo Clinic who 
had post-infarction VSD. Based on univariate analy
sis, the variables that affected surgical outcome were 
age, cardiogenic shock, and delay between the occur
rence of the ventricular septa! rupture and surgical 
intervention. On multivariate analysis, age and car
diogenic shock remained as significant factors. The 
long term outcome in their series was similar in both 
early and delayed surgery. Similar results on the bad 
prognostic factor of cardiogenic shock were observed 
in the study of Fenely et al (22). Most of the patients 
in the present study were in cardiogenic shock and 
belonged to the elderly age group which could have 
influenced the outcome. 

RV function has been implicated also in several 
studies to be a significant factor affecting survival. 
Radford and associates (14) noted that the mean pul
monary artery pressure (MP AP) was lower in shock 
than in non-shock patients which implied that shock 
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is secondary to RV impairment. Grose and Franco 
(23) noted that in all their post-infarction VSD patients
who were in severe CHF or shock, severe RV dys
function was the major cause of death or contributing
factor. Held and co-workers (18) pointed RA pres
sure which reflects RV function as one of the inde
pendent predictors of survival. A good preoperative
RV function favors early survival while a preserved
L V function and ejection fraction supports long-term
survival as shown by Jones et al (20). The patients in
the present study who underwent cardiac catheteriza
tion (Appendix D) showed elevation of the MPAP
which indicated LV dysfunction as the main cause of
shock.

Infarct location has been correlated with the rela
tive incidence of mortality. Combining the studies of 
Keenan et al (24) Jones et al (20) Cummings et al (25) 
and Dagget et al (10) anterior infarction has a signifi
cantly lower mortality (24%) than inferior infarction 
(50%). Inferior infarction is prone to involve the RV 
particularly in a largely right dominant coronary ar
tery system. All the patients in the present study had 
anterior infarction. Among the 3 patients who had an 
additional involvement of the inferior wall, only 1 
died. With a smaU number of subjects, it is difficult to 
make correlations on this. 

All 5 patients who were subjected to hemody
namic studies and coronary angiogram in this study 
underwent aorta-coronary bypass (ACI3) aside from 
the repair of the acquired VSD. Does a concomitant 
ACB affect the outcome of surgery in this situation? 
In the studies of Keenan et al (24) Hill and Stills (25) 
and Held et al (18) they showed that myocardial re
vascularization did not affect mortality and survival. 
However, they proposed that augmentatiory of the 
myocardial flow may be important in selected pa
tients. Piwnica and associates (11) recommended 
preoperative coronary angiogram and ACB on a se
lective rather than a routine basis. The presence of a 
3-vessel disease was predictive of operative mortality
by univariate analysis done by Komeda and co
workers (26).

Mortality in the surgical management of post
infarction VSD has improved through the years. Be
fore 1975, the survival rate was 41% among 17 pa
tients who underwent early repair but thereafter, the 
survival increased to 73% in 23 patients in the study 
of Dagget et al (10). The improved results were at
tributed to immediate surgery in the presence of car
diogenic shock, cold cardioplegic protection of the 
myocardium, and prosthetic replacement of the pos
terior L V wall defect after infarctectomy and septa I 
repair in patients with posterior septa! rupture. 

According to Komeda and co-workers (26), their 
high survival rate of 90% in 31 patients with early 
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surgery was due to the operative technique they used: 
from a fairly extensive infarctectomy and reconstruc
tion of the septum and ventricular walls with Dacron 
patch to minimal or no infarctectomy �d VS1? clo
sure by excluding infarcted muscle while RV 1s left 
intact. Likewise, Alvarez and associates (27) had a 
low operative mortality of 27% among 9 patients with 
cardiogenic shock. The technique they used was en
docardial patching to viable myocardium reinforced 
with an epicardial patch which not only corrects the 
shunt but also maintains ventricular geometry and 
avoids tension on friable muscles. 

The operative technique done in the 7 patients 
studied was a transinfarct ventriculotomy with mini
mal or no infarctectomy. The Dacron or Goretex 
patch was anchored to healthy muscles using inter
rupted mattress sutures with pledget support and the 
free edges of the L V wall were approximated, incor
porating the septal patch during closure. The proce
dure was done under cardiopulmonary bypass with 
moderate hypothermia (28°C) and combined cold 
blood antegrade cardioplegia. 

The management plan as proposed by Kopi and 
associates (22) in 1982 is still very pertinent (Figure 
12). Initially, patients should be evaluated properly 
and stratified at appropriately according to their clini
cal and hemodynamic status. If the acquired VSD is 
insignificant (QP /QS) < 1.5, normal MPAP, and a
symptomatic), patients could be managed closely 
with medical therapy unless they deteriorate, necessi
tating immediate surgical intervention. Patients in 
moderate to severe CHF but not in shock, aside from 
the aggressive medical therapy, an IABP could be in
serted particularly if with persistent angina. Full car
diac catheterization study should be carried out in 24-
hours prior to the cardiac surgery that should ideally 
be done in 24-28 hours. Those patients in cardiogenic 
shock should have the IABP inserted the soonest. A 
Swan-Ganz catheter should likewise be inserted not 
only as a guide for hemodynamic parameters but as 
well as for the confirmation of the presence of ven
tricular septal shunt by demonstrating an oxygen 
step-up at the RV level. However, patients in pro
longed shock, very old and debilitated may be man
aged conservatively because of a very high mortality 
during surgery. But being an elderly per se is not a 
hindrance in the aggressiveness to do cardiac surgery. 
There are reports by Weintraub et al (29) and 
Muehrcke et al (30) that showed a fairly good survival 
rate in patients over the age 70. The clinician should 
be guided properly by a thorough preoperative 
evaluation of patients. 
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Figure 12. Management plan of post-infarction VSD 
patients 
(Modified from Kopi et al.. Am J Surg
1982; 143: 465-471) 

Insignificant --+ medical mgt.
VSD close follow up 

mod-severe CHF medical mgt. --+ cardiac surgery 
/ (-} cardiogenic ---+ full cardiac cath in 24-48 hours 

shock in 24 hours 
Initial 

(+) cardiogenic---+ medical mgt. --+ cardiac surgery 
shock Swan-Ganz cath in 24 hours 

IABP 

prolonged shock----+medical mgt. 
elderly 
debilitated 

CONCLUSION 

A high index of suspicion after a thorough pa
tient evaluation is necessary for an early diagnosis of 
post-infarction ventricular septa} rupture. Electrocar
diographic findings of both anterior and inferior myo
cardial infarction is a significant predisposing factor 
in the development of acquired VSD since blood sup
ply to the ventricular septum is greatly compromised 
in this setting. Furthermore, myocardial rupture was 
found to occur more likely in patients with no history 
of angina or Ml, with significant ST elevation or Q 
wave on initial ECG, and peak CK-MB levels. A care
ful and thorough physical examination is crucial in 
determining the presence of post-infarction VSD. A 
new onset systolic murmur should be searched out. 

Non-invasive 2-DED study provides a rapid 
bedside diagnostic tool with high sensitivity and 
specificity in the detection of ventricular septal shunt. 
With TEE, cases with poor acoustic window is well 
circumvented. The demonstration by cardiac cathe
terization of an oxygen step-up at the RV level further 
confirms the presence of VSD. Coronary angiogram 
is usually done during cardiac catheterization to al
low for a concomitant ACB in multiple significant 
CAD lesions during cardiac surgery. 

Post-infarction VSD is a surgical emergency and 
early repair is needed especially in the presence of 
cardiogenic shock which remains to be the most im
portant preoperative parameter affecting the out
come. Other factors associated with increased mor
tality are posterior or inferior rupture, long infarct-
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operation interval, RV dysfunction (affecting early 
outcome), and LV dysfunction (affecting long-term 
results). 

Concomitant ACB generally did not offer addi
tional survival advantage in several studies but it 
must be done in selected patients with multiple ves
sel-involvement. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
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APPENDIX 

Appendix A. Clinical profile of patients with posti-nfarction VSO 

PARAMETER p A T I E N T Meen ± SD 

A.F. I.G. E.Y. R.R. AC. C.P. H.LE (RANGE) 

Date of Admission Oct-92 M!M'-93 Oct-94 Dec-94 Jan-95 May-96 Jun-96 

Age 69 66 60 70 74 62 54 65±7 (54-74) 

Sex 

Male + + 2(29%) 

Female + + + + + 5(71%) 

Other Illnesses 
HPN + + + + + 5(71%) 

DM + + + 3(43%) 

Prior M.I. 0% 

Angina Duration 7 days 4 days 21 days 3 days 5 days 12 days 7 9±7 

Clinical Findings 
HSM + + + + + + + 7(100%) 

TlYill + 1(14%) 

Rales + + + + + + 6(86%) 

NYHA Class 
Ill + 1(14%) 

IV + + + + + + 6(86%) 

Clinical Syndrome 
CHF + 1(14%) 

Shock + + + + + + 6(86%) 

Ml Location 
Anterior + + + + + + + 7(100%) 

Inferior + + + 3(43%) 

VSD Location 
Apical Ant + + + + + + 6(86%) 

Apical Inf. + + 2(29%) 

VSD Onset 7 days 2 days 18 days 6 days 2 days 9 days 7 7±6 

Post Ml (2-18) 

Timing of 10 days 3 days 20 days 11 days NA 20 days NA 13±7 

Repair (2-20) 

Post Ml 

Outcome 
Alive + + + 3(43%) 

Dead + + + + 4(57%) 

Surgical + + + 3(60%) 

Outcome 

Cause of pulmo sepsis cardio. cardio. 

death embo ARDS shock shock 
arr 

SD-standard; HPN-hypertenaion; Ml-myocardial infarction; VSD-.,entricular sept,,I defect; NA-not applicable; NYHA·Nevv York Heart Associstion; CHF-congestive heart 
failure; ARDS-acute respiratory di&tr&88 syna-ome 

Philippine Journal of Cardiology• Vol. 25 No. 4, 1997 188 



POST-INFARCTION VENTRICULAR SEPTAL RUPTURE ... 

Appendix B. Laboratory workups of patterns with post-infarction vso

PARAMETER p A T I E N T Mean ± so

A..F. I.G. E.Y. R.R. A.C. C.P. H.LE (RANGE) 

ECG-Ml location 
Ext. Ant. + + + + + + + 7(100%) 

Inferior + + + 3(43%) 

Cardiac Enzymes 

TCK 122* NA 587 1171 1600 NA @ 870±649 

(35-147 U/L) (92-1600) 

MB 12* NA 69 40 159 8.3* @ 58±74 

(5-21 U/L) (8.3-159) 

LOH 343* NA 640 786 NA 1747* @ 879±607 

(80-178 U/l) (343-1747) 

Blood Chem 
Crea 0.09 0.19 0.16 0.1 0.66 0.1 0.13 0.2±0.2 

(0.08-0. 14 mmol/L) (0.09-0.66) 

BUN NA 15.6 NA NA 40 5.4 NA 20.3±18 

(3.2-6.2 mmol/L) (5-40) 

K 4.7 5 4.7 3.9 5.1 4.8 4.3 4.6±0.4 

(3.5-4.5 mmol/l) (3.9-5. 1) 

Chest X-ray 
LV cardiomegaly + + + + + + 6(86%) 

Pulmo congestion + + + + + + 6(86%) 

Pleural Effusion + 1(14%) 

Pulmo Edema + 1(14%} 

• enzyme values on transfer to PHC 1 wk after Ml 
@ patient was transferred to PHC after 2 wks of Ml 
SD-standard deviation; LV-left venticle; Ml-myocardial infarction; ECG-echocardiogram 

Appendix C. 2-Dimensional echocardiographic and doppler study of post-infarction vso patients 

PARAMETER p A T I E N T Mean ± SO 

A..F. I.G. E.Y. R.R. A.C. C.P. H.LE (RANGE) 

LVEDO (4.5-5) 4.5 5 6.5 5.6 4 4.7 6.1 5.2±0.9 

LVESO 2.4 3.6 5.3 4.4 
(4.0-6.5) 

1.80 3 5 3.6±1.3 

LA (3-3.5) 3.9 3.8 4.5 4.1 

(1.8-5.3) 

3.1 3.3 3.8 3.8±0.5 
(3. 1-4.5) 

RV (2.2-4) 2.3 3.6 4.4 3 3.5 3.9 2.7 3.4±0.7 

RA (3.5-4.5) 3.3 3.4 4.4 3.1 

(2.3-4.4) 

3.5 4 2.8 3.5±0.5 
(2.8-4.4) 

EF (>55) 43 54 36 38 90 65 33 51±20 

FS (28-42) 47 28 18 21 
(36-90) 

55 36 18 32±17 

co 7.7 7.4 5.9 4.1 
( 18-55) 

6.9 6.5 6.2 6.4±1.2 

HR 100 116 77 79 
(4.1-7.4) 

128 96 84 97±19 

PAP 45 64 59 44 
(77-128) 

44 65 44 52±10 

QP/QS 2.3:1 1.4:1 4.3:1 1.6:1 
(44-65) 

2. 1: 1 3.4:1 1.5:1 2.4±1.1:1 

Wall Motion 
(1.4-4.3) 
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ABN 
Anterosept. 

lnferosept. 
Anterior 
Lateral 
Posterior 

Inferior 

IVS Aneurysm 
VSD Visualization 

Concomitant 
MR 
TR 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 

+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

+ 

+ 
+ 

+ 
+ 

PALMES et al 

7(100%) 

5(71%) 
7(100%) 

4(57%) 

5(71%) 

5(71%) 

5(71%) 

7(100%) 

4(57%) 
6(86%) 

SD-standard deviation; HPN-hypertension; Ml -myocardial infarction: VSD-ventricular septal defect; NA-not applicable; LVEDD-left ventricular end-diastolic dystole: LVESD-left 
ventricular end-systolic dystole; LA-let atrium; RA-right atrium: EF-ejection fraction: FS-fractional shortening; CO-cardiac output: MR-mitral regurgitation; OP /QS-pulmonary 
to systemic flow ratio; HR-heart rate 

Appendix D. Hemodynamics, angiographic, and surgical correlates of post-infarction VSD patients 

PARAMETER 

CORO-ANGIO 
RCA 
LAD 

LCS 

No. of Vessel 

1 VD 

2 VD 
2 VD 

Hemodynamics 
RV 02 Step Up 

OP/QS 

LVEDP (4-12) 

MPAP (10-22) 

PCWP (4-12) 

EF (> 55%) 

co (2. 6-4. 2) 

HR 

IABP 

Pre-Op 

Post-Op 

Operation 

VSD Patch 

ACB 

Op Duration 

lschemic 

Bypass 

Surgical Outcome 
Alive 
Dead 

Cause of Death 

p 

A.F. 

100% 

+ 

+ 
3.6:1 

NA 

27 

20 

NA 

3.1 

113 

+ 

+ 

1.52h 

1.8h 

+ 

NA 

A 

I.G.

+ 

+ 

+ 

+ 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

+ 

+ 

+ 

+ 

2.13h 

3.5h 

+ 

Pulmo 
Embol 

T 

E. Y. 

100% 

+ 

+ 
4.1: 1 

32 

29 

27 

48 

6.4 

89 

+ 

+ 

+ 

1.8h 

5.3h 

+ 

Sepsis 

ARDS 

I 
R.R. 

80% 

90% 

100% 

+ 

+ 
2.1: 1 

24 

40 

23 

NA 

8.1 

101 

+ 

+ 

+ 

2.07h 

4.7h 

+ 

NA 

E 

AC: 

N 

C.P. 

90% 

100% 

+ 

+ 
3. 1:1

28 

27 

24 

NA 

12.8 

112 

+ 

+ 

1.28h 

2.6h 

+ 

NA 

T 

H.L.E 
Mean ± SD 

(RANGE) 

2(40%) 

5(100%) 

2(40%) 

2(40%) 

2(40%) 

1(20%) 

5(100%) 

3.2±0.9:1 
(2.1-4.1:1) 

28±4 
(24-32) 

31±6.2 
(27-40) 

23.5±2.9 
(20-27) 

48 

7.6 - 4 
3. 1±12.8 

104±11 
(89-113) 

1(14%) 

3(43%) 

5(100%) 

5(100%) 

1.76±0.36h 

3.58±1.4h 

3(60%) 

2(40%) 

SD-standard deviation; VSD-ventricular septal defect: NA-not applicable; LVEDD-left ventricular end-diastolic dystole; EF-ejection fraction: CO-cardiac ouq:,ut: ARDS-acute 
respiratory distress syndrome; RCA - right coronary artery; LAD-left anterior descending; MPAP-mean pulmonary artery pressure: PCVvP-pulmonary capillary wedge 
pressure: IABP-intra-aortic balloon pump; RV-right ventride: HR-heart rate 

Philippine Journal of CardiologiJ • Vol. 25 No. 4, 1997 190 



POST-INFARCTION VENTRICULAR SEPTAL RUPTURE ... 

Appendix E. Shunt calculation of pulmonic to systemic flow ratio (OP /OS) 

Eick Method (31) 

191 

pulmonic flow - ◊.! consumption (ml/min) 
(L/min) 10 (pulmo. vein/pulmo. artery 02 difference (vol %) 

systemic flow - Oz consumption (ml/min) 
(L/min) 10 (arterial/mixed venous 02 difference (vol %) 

Kem MJ, Deligunal U, Gudipati C, 1991 

Doppler Method (32) 

pulmonic flow - (Pulmo artery dimension)2 (velocity time integral) 
2 

systemic flow - (LVOr dimension)2 (velocity time integral) 
2 

*left ventricular outflow tract

Nishimura RA, Miller FA, Callahm MJ, et al. 
Mayo Clirvc Proc, 1985 
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