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1 | DESCRIPTION OF CASE

A 73-year-old man with medical history of hypertension
and diabetes mellitus presented to the emergency depart-
ment of our hospital complaining of fatigue and dizziness.
He reported having an episode of epigastric pain of two-
hour duration a week ago. His vital signs on admission
were as follows: blood pressure 110/70 mm Hg, heart rate
52 beats per minute, and SpO, 98%. Cardiac and pulmonary
auscultation were unremarkable. Electrocardiogram re-
vealed sinus rhythm with intermittent second-degree atrio-
ventricular block (2:1), and Q-waves in the inferior lead
with ST-segment elevation >2 mm (Figure 1). On admis-
sion, levels of hs-Troponin T were elevated (2657 pg/L) as
well as the rest of myocardial injury markers. Transthoracic
echocardiogram (TTE) showed reduced left ventricular
ejection fraction, estimated about 35%-40%, with inferior
wall akinesis. The patient underwent coronary angiogra-
phy the next day, which revealed triple vessel disease. The
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Mechanical complications of acute myocardial infarction include ventricular septal
rupture (VSR), free wall rupture, and ischemic mitral regurgitation. Postinfarction
VSR is a rare but serious complication of myocardial infarction. VSR has a lower
incidence in the era of new reperfusion therapies. However, clinicians should be
aware of this potentially fatal complication as the mortality remains extremely high.

Early diagnosis and treatment are the cornerstones of achieving a better outcome.

complication, infraction, myocardial, rupture, septal, ventricular

left anterior descending artery had two 80% stenoses in the
proximal and mid-segments. The left circumflex artery had
a 70% proximal stenosis and an 80% stenosis in the mid
portion. In addition, the right coronary artery had subtotal
occlusion at the mid-segment (Figure 2). The heart team
recommended coronary artery bypass grafting surgery, so
the patient was admitted to the intensive care unit with the
diagnosis of subacute inferior myocardial infarction. He re-
mained asymptomatic and hemodynamically stable during
the first two days of hospitalization, with myocardial dam-
age enzymes following a downward trend. On the third day,
he developed acute dyspnea accompanied by hemodynamic
instability. The patient was initiated on inotropic agents.
Cardiac auscultation revealed a holosystolic murmur that
was absent the days before and that was most clearly heard
in the left lower sternal border. TTE did not reveal acute
mitral regurgitation or left-to-right shunt despite the high
clinical suspicion of a mechanical complication. The pa-
tient immediately underwent right-side catheterization
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FIGURE 1
patient at the time of admission showed

Electrocardiogram of the
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which supported the diagnosis of VSR (right atrial: pH:
7.20, pCO,: 31 mm Hg, pO,: 33 mm Hg, SPO,: 37.5%,
HCO;:12 and right ventricle: pH: 7.20, pCO,: 20 mm Hg,
pO,: 63.5 mm Hg, SPO2: 84%, HCO;:12). A repeat TTE
revealed the communication between right and left ven-
tricle with color Doppler, possibly due to the progression
of the septal rupture (Figure 3). Despite high doses of

FIGURE 3 Presence of ventricular septal defect as seen in 2-
dimensional transthoracic echocardiography in parasternal short-axis
view (PTSAX)

second-degree atrioventricular block (2:1),
and Q-waves in the inferior lead with ST-
segment elevation >2 mm

FIGURE 2 Coronary angiography
(A) LAO cranial view: right coronary artery
(RCA) with subtotal occlusion in the mid-
segment. (B) RAO caudal view: left anterior
descending artery (LAD) with a proximal
and mid 80% stenoses, left circumflex artery
(LCx) with a proximal 70% stenosis and mid
80% stenosis

inotropic agents and optimal medical therapy, the patient
remained hemodynamically unstable. An emergent surgi-
cal repair was decided by the cardiothoracic team. During
the preparation of intra-aortic balloon pump insertion, the
patient suffered a cardiac arrest. After the second cycle of
cardiopulmonary, resuscitation return of spontaneous cir-
culation was detected and the intra-aortic balloon pump
was positioned. The patient suffered a second cardiac arrest
and died despite the resuscitation attempt, before undergo-
ing surgery.

2 | DISCUSSION

The incidence of VSR has declined to 0.17%-0.31% after the
initiation of new reperfusion therapies. Among patients with
cardiogenic shock, it has an incidence of 3.9%. The current
mortality of this mechanical complication remains extremely
high (41%-80%) and unchanged during the last decades.'”
The factors that have been associated with VSR are advanced
age, anterior myocardial infarction, female gender, and lack
of smoking history.3 Our patient presented with subacute
inferior myocardial infarction and the VSR developed on
day 3 of his hospitalization. The median time from the onset
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of myocardial infarction to septal rupture was 1 day in the
GUSTO-I trial (range 0-47; 94% of cases were diagnosed
within 1 week)? and 16 hours in the SHOCK trial.*

Hemodynamically, the presence of VSR gives rise to a
left-to-right shunt, followed by right ventricular volume
overload, increased pulmonary blood flow, and secondary
volume overload of the left atrium and ventricle which in
turns results to left ventricular deterioration.” Cross-sec-
tional echocardiography with a sensitivity of about 40% and
Doppler ultrasound with sensitivity close to 100% are rapid
and well-established techniques for diagnosing VSR after
myocardial infarction.”” The angiographic findings in our
patient are similar to those of GUSTO-I trial. Specifically,
in the GUSTO-I study, total occlusion of the infarct-related
artery was documented in 57% of patients with VSR, as
compared with 18% of those without VSR.? The same study
showed that the left anterior descending artery was the most
associated artery with VSR. Furthermore, some studies have
shown a higher incidence of VSR in patients with multivessel
disease, while other studies showed a high prevalence of sin-
gle vessel disease among patients with VSR.? In our patient,
the coronary angiography showed a subtotal occlusion of the
infarct-related artery which was the right coronary artery.

Two types of VSR can be recognized according to their
pathological characteristics. Simple ruptures result by direct
through-and-through defects and usually complicate anterior
myocardial infarctions. Complex ruptures are associated with
serpiginous dissection tracts remote of the primary myocar-
dial infarction site and are more common after inferior myo-
cardial infarctions.®’

The management of VSR can be separated into medical
therapy and mechanical closure. The medical therapy aims
to the temporary stabilization of the patient and consists of
oxygenation, diuretics, inotropic agents, and afterload re-
duction supported by the use of intra-aortic balloon pump.
Most patients require surgical management with mechan-
ical closure of the rupture. Different techniques as well
the factors that can influence the surgical outcomes have
been studied and further research is ongoing.lo’12 Newer
techniques which avoid direct incision of the ventricles can
be used in selected patients.B’14 Coronary artery bypass
grafting should be performed in patients with multivessel
coronary artery disease.” Another interesting finding from
GUSTO-I trial was that patients with VSR selected for
surgical repair have better outcomes than patients treated
medically (30-day mortality, 47% vs 94%).> Concerning
the time of surgery, improved outcomes were seen with
delayed surgery: 18.4% mortality for patients who under-
went surgery after 7 days vs 54.1% mortality for those who
underwent surgery within 7 days.' The improved outcome
with delayed intervention could be related to evolution of
the infarct, which allows a more effective surgical repair
or consists a survival bias, as an early surgery is usually
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performed on individuals with hemodynamic instability.15
An early hemodynamic stabilization with Impella implan-
tation has been proposed in order to delay surgery and re-
duce the surgical risk."

ACKNOWLEDGMENTS

None.

CONFLICT OF INTEREST

The authors declare no conflict of interest.

AUTHOR CONTRIBUTION

AS: involved in management of the patient, wrote the draft,
and final approval. AS and PM: involved in management of
the patient, major revision, final approval. GB, A-MK, EK,
AA, AA, NP, KV, IL, and AS: involved in management of
the patient and final approval.

ORCID

Athanasios Saplaouras
org/0000-0002-8200-4050

https://orcid.

REFERENCES

1. Jones BM, Kapadia SR, Smedira NG, et al. Ventricular septal
rupture complicating acute myocardial infarction: a contemporary
review. Eur Heart J. 2014;35(31):2060-2068.

2. Birnbaum Y, Fishbein MC, Blanche C, Siegel RJ. Ventricular
septal rupture after acute myocardial infarction. N Engl J Med.
2002;347(18):1426-1432.

3. Crenshaw BS, Granger CB, Birnbaum Y, et al. Risk factors,
angiographic patterns, and outcomes in patients with ventric-
ular septal defect complicating acute myocardial infarction.
GUSTO-I (Global Utilization of Streptokinase and TPA for
Occluded Coronary Arteries) Trial Investigators. Circulation.
2000;101(1):27-32.

4. Menon V, Webb JG, Hillis LD, et al. Outcome and profile of
ventricular septal rupture with cardiogenic shock after myocar-
dial infarction: a report from the SHOCK Trial Registry. SHould
we emergently revascularize Occluded Coronaries in cardiogenic
shocK? J Am Coll Cardiol. 2000;36(3 Suppl A):1110-1116.

5. Faletra F, Moreo A, Frigerio M, et al. Usefulness of color Doppler
in the diagnosis of ventricular septal rupture after myocardial in-
farction. G Ital Cardiol. 1990;20(12):1101-1106.

6. Smith G, Endresen K, Sivertssen E, Semb G. Ventricular
septal rupture diagnosed by simultaneous cross-sectional
echocardiography and Doppler ultrasound. Eur Heart J.
1985;6(7):631-636.

7. Smyllie JH, Sutherland GR, Geuskens R, Dawkins K, Conway
N, Roelandt JR. Doppler color flow mapping in the diagnosis
of ventricular septal rupture and acute mitral regurgitation after
myocardial infarction. J Am Coll Cardiol. 1990;15(6):1449-1455.


https://orcid.org/0000-0002-8200-4050
https://orcid.org/0000-0002-8200-4050
https://orcid.org/0000-0002-8200-4050

400 WI LEy_CIinicaI Case Reports

8.

10.

11.

12.

13.

SAPLAOURAS ET AL.

Open Access,

Edwards BS, Edwards WD, Edwards JE. Ventricular septal
rupture complicating acute myocardial infarction: identification
of simple and complex types in 53 autopsied hearts. Am J Cardiol.
1984;54(10):1201-1205.

Murday A. Optimal management of acute ventricular septal rup-
ture. Heart. 2003:;89(12):1462-1466.

Isoda S, Imoto K, Uchida K, et al. Pitfalls for the “Sandwich technique”
via a right ventricular incision to repair post-infarction ventricular
septal defects. Gen Thorac Cardiovasc Surg. 2017,65(4):187-193.
Ito T. Post infarction ventricular septal rupture: yet hard to treat
disease. Gen Thorac Cardiovasc Surg. 2017;65:243-244.
Nishida Y, Tomita S, Kiuchi R, Ohtake H, Watanabe G. A novel
treatment using an intraventricular stent graft for postinfarction
ventricular septal rupture in a porcine model. Innovations (Phila).
2017;12(1):21-27.

Kawashima D, Maeba S, Saito M, Ono M. Postinfarction ven-
tricular septal rupture closure without ventriculotomy. Asian
Cardiovasc Thorac Ann. 2018;26(8):628-631.

14.

15.

Kitabayashi K, Miyake K, Sakagoshi N. Right atrial approach for
repairing a posterior ventricular septal rupture: a case report. Surg
Case Rep. 2016;2(1):85.

Ancona MB, Regazzoli D, Mangieri A, Monaco F, De Bonis M,
Latib A. Post-infarct ventricular septal rupture: early Impella im-
plantation to delay surgery and reduce surgical risk. Cardiovasc
Interv Ther. 2017;32(4):381-385.

How to cite this article: Saplaouras A, Sakellaropoulou
A, Mililis P, et al. Ventricular septal rupture following
myocardial infarction: A potentially fatal complication.
Clin Case Rep. 2019;7:397-400. https://doi.org/10.1002/
ccr3.1986



https://doi.org/10.1002/ccr3.1986
https://doi.org/10.1002/ccr3.1986

