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Abstract
Untreated myocardial infarction (MI) can potentially lead to many fatal complications which require
immediate management. One of them is ventricular septal rupture (VSR) which necessitates the
hemodynamic stabilization and closure of the septal rupture. Conventional treatment strategy involves
surgical repair; however, percutaneous transcatheter repair using an occluder device is a promising
upcoming approach. We conducted a detailed review of various published articles and examined the trends
in incidence, risk factors, and pathophysiology of MI leading to VSR followed by an in-depth analysis of the
various management strategies for the same. In the current clinical scenario, thrombolysis is an imperative
management strategy that has been shown to decrease the occurrence of VSR by manifolds, more
specifically in patients having ST-elevated MI. Delayed surgical closure remains the main treatment for
post-infarction VSR. Other newer modalities, such as percutaneous closure devices and mechanical
circulatory supports, are attractive alternative or complementary strategies to treat such patients, both
postoperatively and perioperatively. However, earlier surgical repair in VSR increases the risk of mortality,
and the optimal timing for VSR closure remains controversial. Despite surgical closure of VSR being the
traditional treatment, it presents a considerably high operative risk. Although newer interventions such as
percutaneous closure devices and mechanical circulatory supports provide impressive outcomes, their
efficacy in high-risk patients remains inconclusive.
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Introduction And Background
Ventricular septal rupture (VSR) is a surgical emergency complicating acute myocardial infarction (AMI)
calling for a closure of the septal defect along with coronary artery bypass grafting in symptomatic patients.
Surgery is also indicated in asymptomatic patients depending on the size of the defect [1]. VSR in current
times is quite rare. It was earlier linked to the traditional methods of reperfusion and had a high prevalence
of 2%. With the initiation of newer methods of thrombolysis and reperfusion involving percutaneous
coronary intervention (PCI), the incidence has decreased dramatically to 0.31% [2,3]. Although the incidence
has reduced, the mortality rate still remains quite high at about 41%-80% without any evident decline in the
past few decades making post-MI VSR a cause for concern [4].

Of the 13,767 patients in the study reported by Elbadawi et al. who experienced mechanical complications,
10,344 (75%) patients went on to develop a VSR, while the remaining patients went on to develop papillary
muscle rupture and free-wall rupture [5]. As an effective treatment modality over the past few years, a
patient with post-infarct VSR is managed by a “Heart Team” of cardiothoracic surgeons and interventional
cardiologists who perform surgery via a trans-infarct approach [1]. Mechanical circulatory supports (MCSs)
and percutaneous closure devices may provide alternate or complementary approaches to treating these
patients perioperatively [6,7].

In all of its stages, from preoperative to postoperative, post-infarction VSR continues to be a serious
complication demanding care. Early loss of life remains a challenge despite significant improvements in
AMI treatment and surgical procedures for VSR repair. According to a recent analysis, the treatment
approach being adopted currently has not resulted in significant improvements in outcomes over time [8].
Moreover, there is a need to evaluate and analyze in depth the various management strategies of VSR and
their ambiguous aspects to curtail the mortality associated with VSR. Hereby, we review the various studies
discussing the management of VSR.
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Review
Ventricular septal rupture
Given the fatality of VSR as a complication in post-MI patients, it is imperative to discuss the various
aspects of VSR, such as incidence, pathophysiology, morbidity, mortality, and management. VSR is known
to be caused by an infarct of the interventricular septum which separates the two ventricles of the heart. VSR
involves coagulation necrosis that occurs due to the denaturation of proteins caused by a reduction in
oxygen supply to the myocardial tissue [1]. Recent studies suggest that VSR develops between three and five
days after an episode of AMI, generally developing within three days [2]. Regarding pathophysiology, the
primary mechanism behind VSR is shearing forces between the healthy myocardium and the infarcted area.
These physical stressors might further cause ventricular aneurysms, papillary muscle rupture, and free wall
rupture.

The part of the interventricular septum that gets ruptured and the resulting type of VSR depends on which
artery is the site of full-thickness MI. Table 1 shows the arteries involved and the corresponding part of the
interventricular septum that gets affected along with the type of VSR [9].

Coronary artery affected Interventricular septum part affected Type of VSR

Left anterior descending coronary artery Anterior portion Apical VSR

Dominant right coronary artery Inferior portion Basal VSR

Dominant left circumflex artery posterior portion Unknown

TABLE 1: Affected artery corresponding to the type of VSR.
VSR: ventricular septal rupture

VSR can seldom be misdiagnosed as acute mitral regurgitation, tricuspid regurgitation, and acute flash
pulmonary edema. VSR can be associated with free wall rupture, ventricular aneurysms, and cardiogenic
shock and can often lead to death. The high mortality associated with VSR makes it crucial to investigate
and study in depth the impact factors associated with it. One such impact factor is the incidence and
epidemiology of VSR. As cited by the Global Registry for Acute Coronary Events (GRACE) study, AMI patients
who were treated with percutaneous intervention in the first place tend to be at a lesser risk for VSR (0.7%)
compared to patients treated with thrombolytic therapy (1.1%) [10]. An important fact to be noted regarding
the incidence of VSR is that whether the infarct is present in the anterior wall or the inferolateral wall;
however, either of them will have similar consequences leading to VSR. Further, ST-segment elevation MI is
more associated with VSR incidence.

Almost all VSR patients present with recurrent chest pain and discomfort. On auscultation, a loud systolic
murmur is heard. Owing to an increased gush of blood, a loud second heart sound can be heard. Patients
may also present with flash pulmonary edema and in severe cases may present with cardiogenic shock. The
risk factors for VSR include female gender, chronic kidney disease, old age, high GRACE score, and ST-
elevation MI. If done timely and efficiently, evaluation and diagnosis can lead to a better prognosis for the
patients. A chest X-ray may demonstrate an enlarged left ventricle and pulmonary edema [11]. However,
transthoracic echocardiography (TTE) is the gold standard diagnostic method; thus, for the final
confirmation of VSR, two-dimensional TTE needs to be done which is useful in finding out the precise
anatomical size and site of rupture in the ventricular wall [12]. Color Doppler echocardiography is of help in
determining the blood flow across the ventricular walls [12]. In case of an inadequate view of the
myocardium due to TTE, the transesophageal method can also be implemented for an echocardiogram, as
seen in patients on mechanical ventilators. Moreover, to differentiate VSR from mitral regurgitation, cardiac
catheterization can be considered as VSR patients demonstrate a step-up of oxygen between the right atrium
and the pulmonary artery [13]. Winking coronary sign of VSR (transient systolic occlusion of infarct related
to the artery overlying the VSR) has also been described on coronary angiography [14].

VSR is a fatal condition with extremely high mortality. Patients with cardiogenic shock experience the worst
prognosis [15]. Despite the unfavorable prognosis, early repair of VSR is tricky as the sutures made do not
stay in place in soft and friable tissue. A delay becomes necessary as fibrosis makes it conducive for the
suturing to occur. Advanced age, multiple organ failures, and posterior VSR are some of the factors that
result in worse prognoses. A patient is more likely to die within 30 days if they present with any of the
conditions such as renal failure, shock, and significant coronary disease. However, the prognosis is
comparatively less fatal in the case of an anterior infarct and smaller rupture size [16].

Treatment
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Management of VSR can be done using two modalities: apart from the medical management, the first option
is the surgical approach, and the second is the interventional device closure.

The primary goal of medical treatment for post-infarct VSR should be hemodynamic stabilization and, where
allowed, afterload reduction using vasodilators [17]. Vasodilator therapy using nitroglycerine or
nitroprusside must be initiated as soon as possible if systolic blood pressure is greater than 90 mmHg [18].
Inotropes might be needed to support a sufficient cardiac output to stabilize the patient’s state and set the
stage for additional repair [18]. Intra-aortic balloon pump (IABP) is utilized, especially in the event of
unsuccessful pharmaceutical therapy [19,20]. Mortality is independently linked with preoperative
percutaneous revascularization, including thrombolysis and PCI, which may be connected to the greater
hemorrhagic risk following such procedures, although further research is needed to confirm this [21].

Although considered the backbone of therapy, surgery is occasionally delayed with the use of mechanical
support but the majority of patients undergo urgent surgery owing to the frequent complications that
include poor clinical condition (particularly shock), pulmonary overcirculation, and multiorgan failure to
obtain a more effective repair [17]. Using a route through the right ventricular outflow system, Cooley and
colleagues described the first patient who was surgically treated [22]. Later, other techniques were developed
that offered more promising results. A technique described by Willard M. Daggett, Jr involved infarctectomy
and direct closure of the left VSR, with or without a patch which became quite popular until Tirone David
introduced a new technique that excluded the need for an infarctectomy [23]. Studies have shown that David
infarct exclusion repair is better in comparison to the Daggett repair [23]. This method does not provide
sufficient access to the entire septum, and a few years later, the majority of surgeons began using an
incision through the infarcted left ventricle [24]. Regardless of the hemodynamic condition, the current
American College of Cardiology recommendations advocate for early surgical repair [25]. However, at times,
postponement of surgical repair is done in favor of more medical stabilization and circulatory
customization; this can occasionally take weeks for patients who are not readily accepted. A delay has the
effect of allowing cardiac restructuring and tissue repair, especially at the edges of the defect, but patients
who declare themselves to be clinical survivors are able to get definitive therapy while those who are
moribund are not [26-29]. Regardless, mortality rates and repeated shunting rates remain high after surgical
repair, which may be related to patch leaks caused by sutures coming loose from infarcted tissue [30].

The first report on an interventional strategy for post-infarct ventricular septal defect (VSD) closure was
published in 1988 by Lock and colleagues [31]. Transcatheter therapy with device occlusion has been
investigated as a different management option in several situations, including (1) as an acute therapy within
three to five days after VSR is noted, (2) as a subacute therapy after allowing tissue remodeling and fibrosis,
or (3) as a salvage therapy after patch repair/infarct exclusion where a residual substantial shunt exists [17].
The surgery for VSR can be quite challenging. The timing of the closure and whether it is performed as a
primary VSR closure versus post-surgical repair are crucial factors to take into account when assessing
device series for post-infarct VSR closure [17]. Only sporadic case reports and a few case series are used as
available evidence for transcatheter closure of post-infarct VSR [17].

For big defects in unstable patients, surgery is preferable to device therapy as the first-line treatment for
post-infarct VSR. Nevertheless, many patients are not good surgical candidates due to age, comorbidities,
multiorgan failure, hemodynamic instability, inefficiency, or patient preference [17]. Device treatment
appears to be a good option for sealing post-surgical VSR patch leakage. Owing to this, a temporary hybrid
strategy with early surgical repair and device closure of a patch leak, should it occur, seems reasonable.
Offering device therapy as a last resort to a subset of patients who are considered inoperable is still up for
debate [17].

Although several devices can be used to close VSR, the AMPLATZER™ PIVSD device, which has a maximum
size of 24 mm, has garnered maximum usage. This device is flawed because it frequently does not conform
to the irregular and jagged edges of a VSR, requires a somewhat large sheath to deliver, and is quite stiff and
cumbersome [17].

A varied number of complications have been reported related to this procedure, including ventricular
fibrillations/tachycardias, transitory third-degree atrioventricular blocks, third-degree atrioventricular
blocks after crossing the VSD with the delivery sheath with consecutive death before pacing
implementation, electromechanical dissociation with subsequent death, atrial flutter terminated by
cardioversion, several other arrhythmias of varying degrees, and unspecified bradycardias linked to the
implantation of the VSD occluder [32-38].

To assess the efficacy of percutaneous closure of post-infarction VSD, Schlotter et al. [38] performed a
systematic literature review. They discovered 13 series with at least five instances per report with a total of
273 patients [39]. Cardiogenic shock was evident in 48% of patients, interventions were performed within
two weeks of rupture in 42% of instances, and 89% of device implantations were effective. Overall, 32% of
patients who were effectively treated died in hospitals [39]. Recent studies have shown that interventional
VSD closure is an effective procedure [33-38,40-44]. Regarding developing standards for proper suitability,
currently, there is no unanimous agreement [39].
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Percutaneous device closure of VSD offers the benefit of early shunt lowering to minimize hemodynamic
deterioration and may be a worthwhile alternative to surgical correction given that these procedures can be
performed with a high degree of technical success [39]. Post-infarction VSD has a terrible prognosis if it is
not treated. The majority of patients receiving primary device therapy for acute conditions are reported to
have increased mortality rates, mostly as inpatients due to multiorgan failure rather than from problems
connected to the devices; nevertheless, those who do survive tend to fare better in the medium to long term.
Hence, percutaneous device closure of post-MI VSD can be a good alternative to surgical repair. Due to the
lack of randomized data, a multidisciplinary team must evaluate the clinical choice of the type of treatment
(surgical versus interventional approach) based on the complexity of the defect [39]. This is a promising
procedure that offers a high degree of precision and success but remains an unexplored and unconquered
territory that needs further exploration. Adverse events are still very poorly understood, and the decision to
proceed with this management plan needs to be made keeping in mind the patient profile as well as the
experience of the operating personnel. Of late, there have been case reports of using ASD closure devices
that entails a possibility of lower risk of hemolysis due to its better hemodynamic profile compared to VSD
closure devices [45].

Conclusions
One of the most effective ways to treat VSR for better survival results continues to be surgery. Nonetheless,
the timing of surgery and advanced stages of shock at presentation also significantly impact the prognosis
for VSR patients. Early mortality has been shown to be quite high despite numerous improvements in the
treatment of AMI and in the surgical methods of VSR repair, with no signs of improvements during the
previous 20 years. Although transcatheter closure of VSR can be performed with great technical success and
very few procedural complications, it is linked to very high in-hospital death rates in the acute context.
Patients who are not candidates for surgery but who typically have hemodynamically acceptable
abnormalities and survive a period of watchful waiting may also be given consideration for transcatheter
closure. Patients who are treated subacutely and make it to hospital discharge appear to have good long-
term outcomes. Despite the fact that there have been considerable improvements in the treatment of VSR, it
is clear that more research is needed to fill in the knowledge gaps that still exist and to identify creative
approaches that can improve patient outcomes. We can only expect to improve and optimize the
management strategies for this complicated ailment through ongoing research and collaboration, ultimately
giving patients in need a better future.

Additional Information
Disclosures
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
Apoorva Tripathi conducted the literature review, analysis, and interpretation, drafted the article, drafted
the table, and critically revised the article. Himanshi Bisht conducted the literature review, analysis, and
interpretation, drafted the article, drafted the table, and critically revised the article. Akshat Arya conducted
the literature review, analysis, and interpretation, drafted the article, drafted the table, and critically revised
the article. Ashwati Konat conducted the literature review, analysis, and interpretation and critically revised
the article. Divya Patel conducted the literature review, critically revised the article, and drafted the table.
Jay Patel conducted the literature review and drafted the manuscript. Dhruvin Godhani conducted the
literature review and drafted the manuscript. Kamalika Mozumder conducted the literature review and
drafted the manuscript. Dhyey Parikh conducted the literature review and drafted the manuscript. Pragya
Jain conducted the literature review and drafted the manuscript. Kamal Sharma conceptualized and designed
the work, critically revised the article, and approved the final version to be published.

References
1. Mubarik A, Iqbal AM: Ventricular Septal Rupture . StatPearls Publishing, Treasure Island, FL; 2022.
2. Moreyra AE, Huang MS, Wilson AC, Deng Y, Cosgrove NM, Kostis JB: Trends in incidence and mortality

rates of ventricular septal rupture during acute myocardial infarction. Am J Cardiol. 2010, 106:1095-100.
10.1016/j.amjcard.2010.06.013

3. Drazen JM: Expression of concern: Beltrami AP et al. Evidence that human cardiac myocytes divide after
myocardial infarction. N Engl J Med 2001;344:1750-7 and Quaini F et al. Chimerism of the transplanted
heart. N Engl J Med 2002;346:5-15. N Engl J Med. 2018, 379:1870. 10.1056/NEJMe1813801

4. Birnbaum Y, Fishbein MC, Blanche C, Siegel RJ: Ventricular septal rupture after acute myocardial infarction .
N Engl J Med. 2002, 347:1426-32. 10.1056/NEJMra020228

5. Elbadawi A, Elgendy IY, Mahmoud K, et al.: Temporal trends and outcomes of mechanical complications in
patients with acute myocardial infarction. JACC Cardiovasc Interv. 2019, 12:1825-36.

2023 Tripathi et al. Cureus 15(6): e40390. DOI 10.7759/cureus.40390 4 of 6

javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.ncbi.nlm.nih.gov/books/NBK534857/
https://dx.doi.org/10.1016/j.amjcard.2010.06.013
https://dx.doi.org/10.1016/j.amjcard.2010.06.013
https://dx.doi.org/10.1056/NEJMe1813801
https://dx.doi.org/10.1056/NEJMe1813801
https://dx.doi.org/10.1056/NEJMra020228
https://dx.doi.org/10.1056/NEJMra020228
https://dx.doi.org/10.1016/j.jcin.2019.04.039


10.1016/j.jcin.2019.04.039
6. Gambaro A, Rosenberg A, Galiatsou E, Stock UA: Pros and cons of different types of mechanical circulatory

support device in case of postinfarction ventricular septal defect. ASAIO J. 2021, 67:e110-3.
10.1097/MAT.0000000000001290

7. Giblett JP, Jenkins DP, Calvert PA: Transcatheter treatment of postinfarct ventricular septal defects . Heart.
2020, 106:878-84. 10.1136/heartjnl-2019-315751

8. Flynn CD, Morris P, Manuel L, et al.: Systematic review and meta-analysis of the mechanical complications
of ischemic heart disease: papillary muscle rupture, left ventricle rupture and post-infarct ventricular septal
defect. Ann Cardiothorac Surg. 2022, 11:195-209. 10.21037/acs-2022-ami-24

9. Becker AE, van Mantgem JP: Cardiac tamponade. A study of 50 hearts . Eur J Cardiol. 1975, 3:349-58.
10. Aijaz S, Peerwani G, Bugti A, et al.: Management and outcome of post-myocardial infarction ventricular

septal rupture-a low-middle-income country experience. PLoS One. 2022, 17:e0276615.
10.1371/journal.pone.0276615

11. Huang SM, Huang SC, Wang CH, et al.: Risk factors and outcome analysis after surgical management of
ventricular septal rupture complicating acute myocardial infarction: a retrospective analysis. J Cardiothorac
Surg. 2015, 10:66. 10.1186/s13019-015-0265-2

12. Jones BM, Kapadia SR, Smedira NG, Robich M, Tuzcu EM, Menon V, Krishnaswamy A: Ventricular septal
rupture complicating acute myocardial infarction: a contemporary review. Eur Heart J. 2014, 35:2060-8.
10.1093/eurheartj/ehu248

13. Boettler P, Claus P, Herbots L, et al.: New aspects of the ventricular septum and its function: an
echocardiographic study. Heart. 2005, 91:1343-8. 10.1136/hrt.2004.043422

14. Sharma K, Shah K, Patil S, Charaniya R, Bhatia H, Meniya J: Diagnostic accuracy of a novel 'winking coronary
angiographic sign' in patients presenting with ventricular septal rupture complicating acute myocardial
infarction. Indian Heart J. 2018, 70 Suppl 3:S403-5. 10.1016/j.ihj.2018.11.010

15. Glancy DL, Khuri BN, Mustapha JA, Menon PV, Hanna EB: Myocardial infarction with ventricular septal
rupture and cardiogenic shock. Proc (Bayl Univ Med Cent). 2015, 28:512-3.
10.1080/08998280.2015.11929327

16. Murday A: Optimal management of acute ventricular septal rupture . Heart. 2003, 89:1462-6.
10.1136/heart.89.12.1462

17. Wilson WM, Horlick EM: Management of post-myocardial infarction ventricular septal rupture .
EuroIntervention. 2016, 12 Suppl X:X18-23. 10.4244/EIJV12SXA4

18. Bachini JP, Torrado J, Vignolo G, Durán A, Biondi-Zoccai G: Postinfarction ventricular septal rupture:
identification of the failure mechanism of a percutaneous closure procedure. JACC Case Rep. 2022, 4:255-
61. 10.1016/j.jaccas.2021.09.017

19. Shafiei I, Jannati F, Jannati M: Optimal time repair of ventricular septal rupture post myocardial infarction . J
Saudi Heart Assoc. 2020, 32:288-94. 10.37616/2212-5043.1120

20. Ye JX, Ge M, Wang DJ: [Treatment experience of cardiac rupture in patients with acute myocardial
infarction]. Zhonghua Xin Xue Guan Bing Za Zhi. 2018, 46:554-8. 10.3760/cma.j.issn.0253-3758.2018.07.009

21. Srinivas SK, Sunil B, Bhat P, Manjunath CN: Effect of thrombolytic therapy on the patterns of post
myocardial infarction ventricular septal rupture. Indian Heart J. 2017, 69:628-33. 10.1016/j.ihj.2017.03.007

22. Ronco D, Matteucci M, Kowalewski M, et al.: Surgical treatment of postinfarction ventricular septal rupture .
JAMA Netw Open. 2021, 4:e2128309. 10.1001/jamanetworkopen.2021.28309

23. Lundblad R, Abdelnoor M: Surgery of postinfarction ventricular septal rupture: the effect of David infarct
exclusion versus Daggett direct septal closure on early and late outcomes. J Thorac Cardiovasc Surg. 2014,
148:2736-42. 10.1016/j.jtcvs.2014.06.076

24. Cooley DA, Belmonte BA, Zeis LB, Schnur S: Surgical repair of ruptured interventricular septum following
acute myocardial infarction. Surgery. 1957, 41:930-7.

25. David TE, Dale L, Sun Z: Postinfarction ventricular septal rupture: repair by endocardial patch with infarct
exclusion. J Thorac Cardiovasc Surg. 1995, 110:1315-22. 10.1016/S0022-5223(95)70054-4

26. Javid H, Hunter JA, Naiafi H, Dye WS, Julian OC: Left ventricular approach for the repair of ventricular septal
perforation and infarctectomy. J Thorac Cardiovasc Surg. 1972, 63:14-24.

27. Papadopoulos N, Moritz A, Dzemali O, Zierer A, Rouhollapour A, Ackermann H, Bakhtiary F: Long-term
results after surgical repair of postinfarction ventricular septal rupture by infarct exclusion technique. Ann
Thorac Surg. 2009, 87:1421-5. 10.1016/j.athoracsur.2009.02.011

28. Deville C, Fontan F, Chevalier JM, Madonna F, Ebner A, Besse P: Surgery of post-infarction ventricular septal
defect: risk factors for hospital death and long-term results. Eur J Cardiothorac Surg. 1991, 5:167-74;
discussion 175. 10.1016/1010-7940(91)90026-g

29. Arnaoutakis GJ, Zhao Y, George TJ, Sciortino CM, McCarthy PM, Conte JV: Surgical repair of ventricular
septal defect after myocardial infarction: outcomes from the Society of Thoracic Surgeons National
Database. Ann Thorac Surg. 2012, 94:436-43; discussion 443-4. 10.1016/j.athoracsur.2012.04.020

30. Deja MA, Szostek J, Widenka K, Szafron B, Spyt TJ, Hickey MS, Sosnowski AW: Post infarction ventricular
septal defect - can we do better?. Eur J Cardiothorac Surg. 2000, 18:194-201. 10.1016/s1010-7940(00)00482-
6

31. Lock JE, Block PC, McKay RG, Baim DS, Keane JF: Transcatheter closure of ventricular septal defects.
Circulation. 1988, 78:361-8. 10.1161/01.cir.78.2.361

32. Xu XD, Liu SX, Liu X, et al.: Percutaneous closure of postinfarct muscular ventricular septal defects: a
multicenter study in China. J Cardiol. 2014, 64:285-9. 10.1016/j.jjcc.2014.02.006

33. Ahmed J, Ruygrok PN, Wilson NJ, Webster MW, Greaves S, Gerber I: Percutaneous closure of post-
myocardial infarction ventricular septal defects: a single centre experience. Heart Lung Circ. 2008, 17:119-
23. 10.1016/j.hlc.2007.09.001

34. Bialkowski J, Szkutnik M, Kusa J, et al.: [Transcatheter closure of postinfarction ventricular septal defects
using Amplatzer devices]. Rev Esp Cardiol. 2007, 60:548-51. 10.1016/S0300-8932(07)75074-1

35. Zhu XY, Qin YW, Han YL, et al.: Long-term efficacy of transcatheter closure of ventricular septal defect in
combination with percutaneous coronary intervention in patients with ventricular septal defect

2023 Tripathi et al. Cureus 15(6): e40390. DOI 10.7759/cureus.40390 5 of 6

https://dx.doi.org/10.1016/j.jcin.2019.04.039
https://dx.doi.org/10.1097/MAT.0000000000001290
https://dx.doi.org/10.1097/MAT.0000000000001290
https://dx.doi.org/10.1136/heartjnl-2019-315751
https://dx.doi.org/10.1136/heartjnl-2019-315751
https://dx.doi.org/10.21037/acs-2022-ami-24
https://dx.doi.org/10.21037/acs-2022-ami-24
https://pubmed.ncbi.nlm.nih.gov/1193118/
https://dx.doi.org/10.1371/journal.pone.0276615
https://dx.doi.org/10.1371/journal.pone.0276615
https://dx.doi.org/10.1186/s13019-015-0265-2
https://dx.doi.org/10.1186/s13019-015-0265-2
https://dx.doi.org/10.1093/eurheartj/ehu248
https://dx.doi.org/10.1093/eurheartj/ehu248
https://dx.doi.org/10.1136/hrt.2004.043422
https://dx.doi.org/10.1136/hrt.2004.043422
https://dx.doi.org/10.1016/j.ihj.2018.11.010
https://dx.doi.org/10.1016/j.ihj.2018.11.010
https://dx.doi.org/10.1080/08998280.2015.11929327
https://dx.doi.org/10.1080/08998280.2015.11929327
https://dx.doi.org/10.1136/heart.89.12.1462
https://dx.doi.org/10.1136/heart.89.12.1462
https://dx.doi.org/10.4244/EIJV12SXA4
https://dx.doi.org/10.4244/EIJV12SXA4
https://dx.doi.org/10.1016/j.jaccas.2021.09.017
https://dx.doi.org/10.1016/j.jaccas.2021.09.017
https://dx.doi.org/10.37616/2212-5043.1120
https://dx.doi.org/10.37616/2212-5043.1120
https://dx.doi.org/10.3760/cma.j.issn.0253-3758.2018.07.009
https://dx.doi.org/10.3760/cma.j.issn.0253-3758.2018.07.009
https://dx.doi.org/10.1016/j.ihj.2017.03.007
https://dx.doi.org/10.1016/j.ihj.2017.03.007
https://dx.doi.org/10.1001/jamanetworkopen.2021.28309
https://dx.doi.org/10.1001/jamanetworkopen.2021.28309
https://dx.doi.org/10.1016/j.jtcvs.2014.06.076
https://dx.doi.org/10.1016/j.jtcvs.2014.06.076
https://pubmed.ncbi.nlm.nih.gov/13442860/
https://dx.doi.org/10.1016/S0022-5223(95)70054-4
https://dx.doi.org/10.1016/S0022-5223(95)70054-4
https://pubmed.ncbi.nlm.nih.gov/5008114/
https://dx.doi.org/10.1016/j.athoracsur.2009.02.011
https://dx.doi.org/10.1016/j.athoracsur.2009.02.011
https://dx.doi.org/10.1016/1010-7940(91)90026-g
https://dx.doi.org/10.1016/1010-7940(91)90026-g
https://dx.doi.org/10.1016/j.athoracsur.2012.04.020
https://dx.doi.org/10.1016/j.athoracsur.2012.04.020
https://dx.doi.org/10.1016/s1010-7940(00)00482-6
https://dx.doi.org/10.1016/s1010-7940(00)00482-6
https://dx.doi.org/10.1161/01.cir.78.2.361
https://dx.doi.org/10.1161/01.cir.78.2.361
https://dx.doi.org/10.1016/j.jjcc.2014.02.006
https://dx.doi.org/10.1016/j.jjcc.2014.02.006
https://dx.doi.org/10.1016/j.hlc.2007.09.001
https://dx.doi.org/10.1016/j.hlc.2007.09.001
https://dx.doi.org/10.1016/S0300-8932(07)75074-1
https://dx.doi.org/10.1016/S0300-8932(07)75074-1
https://dx.doi.org/10.4244/EIJV8I11A195


complicating acute myocardial infarction: a multicentre study. EuroIntervention. 2013, 8:1270-6.
10.4244/EIJV8I11A195

36. Assenza GE, McElhinney DB, Valente AM, et al.: Transcatheter closure of post-myocardial infarction
ventricular septal rupture. Circ Cardiovasc Interv. 2013, 6:59-67.
10.1161/CIRCINTERVENTIONS.112.972711

37. Thiele H, Kaulfersch C, Daehnert I, Schoenauer M, Eitel I, Borger M, Schuler G: Immediate primary
transcatheter closure of postinfarction ventricular septal defects. Eur Heart J. 2009, 30:81-8.
10.1093/eurheartj/ehn524

38. Holzer R, Balzer D, Amin Z, et al.: Transcatheter closure of postinfarction ventricular septal defects using
the new Amplatzer muscular VSD occluder: results of a U.S. Registry. Catheter Cardiovasc Interv. 2004,
61:196-201. 10.1002/ccd.10784

39. Schlotter F, de Waha S, Eitel I, Desch S, Fuernau G, Thiele H: Interventional post-myocardial infarction
ventricular septal defect closure: a systematic review of current evidence. EuroIntervention. 2016, 12:94-
102. 10.4244/EIJV12I1A17

40. Calvert PA, Cockburn J, Wynne D, et al.: Percutaneous closure of postinfarction ventricular septal defect: in-
hospital outcomes and long-term follow-up of UK experience. Circulation. 2014, 129:2395-402.
10.1161/CIRCULATIONAHA.113.005839

41. Demkow M, Ruzyllo W, Kepka C, et al.: Primary transcatheter closure of postinfarction ventricular septal
defects with the Amplatzer septal occluder- immediate results and up-to 5 years follow-up.
EuroIntervention. 2005, 1:43-7.

42. Maltais S, Ibrahim R, Basmadjian AJ, et al.: Postinfarction ventricular septal defects: towards a new
treatment algorithm?. Ann Thorac Surg. 2009, 87:687-92. 10.1016/j.athoracsur.2008.11.052

43. Marinakis A, Vydt T, Dens J, Gewillig M, Van Deyk K, Budts W: Percutaneous transcatheter ventricular
septal defect closure in adults with Amplatzer septal occluders. Acta Cardiol. 2007, 62:391-5.
10.2143/AC.62.4.2022283

44. Martinez MW, Mookadam F, Sun Y, Hagler DJ: Transcatheter closure of ischemic and post-traumatic
ventricular septal ruptures. Catheter Cardiovasc Interv. 2007, 69:403-7. 10.1002/ccd.20949

45. Suh WM, Kern MJ: Transcatheter closure of a traumatic VSD in an adult requiring an ASD occluder device .
Catheter Cardiovasc Interv. 2009, 74:1120-5. 10.1002/ccd.22141

2023 Tripathi et al. Cureus 15(6): e40390. DOI 10.7759/cureus.40390 6 of 6

https://dx.doi.org/10.4244/EIJV8I11A195
https://dx.doi.org/10.1161/CIRCINTERVENTIONS.112.972711
https://dx.doi.org/10.1161/CIRCINTERVENTIONS.112.972711
https://dx.doi.org/10.1093/eurheartj/ehn524
https://dx.doi.org/10.1093/eurheartj/ehn524
https://dx.doi.org/10.1002/ccd.10784
https://dx.doi.org/10.1002/ccd.10784
https://dx.doi.org/10.4244/EIJV12I1A17
https://dx.doi.org/10.4244/EIJV12I1A17
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005839
https://dx.doi.org/10.1161/CIRCULATIONAHA.113.005839
https://pubmed.ncbi.nlm.nih.gov/19758875/
https://dx.doi.org/10.1016/j.athoracsur.2008.11.052
https://dx.doi.org/10.1016/j.athoracsur.2008.11.052
https://dx.doi.org/10.2143/AC.62.4.2022283
https://dx.doi.org/10.2143/AC.62.4.2022283
https://dx.doi.org/10.1002/ccd.20949
https://dx.doi.org/10.1002/ccd.20949
https://dx.doi.org/10.1002/ccd.22141
https://dx.doi.org/10.1002/ccd.22141

	Ventricular Septal Rupture Management in Patients With Acute Myocardial Infarction: A Review
	Abstract
	Introduction And Background
	Review
	Ventricular septal rupture
	TABLE 1: Affected artery corresponding to the type of VSR.

	Treatment

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


