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Available online: 27. 10. 2025 Cil: V této studii predstavujeme pfipady péti pacientll s VSR po AIM a hodnotime chirurgickou Ié¢bu a po-

operacni vysledky ve vseobecné nemocnici Dr. Soetomo General Hospital (Indonésie).

Metody: Provedli jsme retrospektivni analyzu pripadli péti pacientl (muzG) ve véku 44 az 63 let, u nichz
byla v letech 2023 a 2024 stanovena diagndza VSR po AIM. Jejich demografické Udaje, charakteristiky VSR,
chirurgicky vykon i poopera¢ni vysledky byly systematicky zkontrolovany. Emergentni chirurgicky vykon mél
prioritu u hemodynamicky nestabilnich pacientd, u nichz byl nasledné doplnén intenzivni pooperacni péci.

Vysledky: Rozsah VSR se pohyboval v rozmezi od 0,55 cm do 3,0 cm, pficemZ vétsina z nich se vyskytla
v oblasti srdecniho hrotu. Prezili Ctyfi z péti pacient(; u jednoho doslo k rozvoji fatalnich komplikaci véetné
kardiogenniho Soku, nesetrvalé komorové tachykardie, nozokomialni (nemocnic¢ni) pneumonie a akutniho
poskozen ledvin 10. pooperacni den. Mezi pooperacni komplikace patfily akutni poskozeni ledvin (u ¢ty
pacientl), kardiogenni Sok a pleuralni vypotek. Délka pobytu v nemocnici se pohybovala v rozmezi 8 az 16
dni, pficemz u jednoho pacienta bylo nutno pouzit intraaortalni balonkovou kontrapulsaci.

zavér: Casna chirurgické intervence je pro lécbu VSR po AIM naprosto zésadni, stejné jako je pro lepsi vy-
sledky 1écby nezbytné peclivé nacasovani vykonu a vybér pacienta. Intenzivni pooperacni péce hraje zasadni
ulohu pfi mirnéni komplikaci a rychlejsim zotaveni této vysoce rizikové populace.
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ABSTRACT

Introduction: Ventricular septal rupture (VSR) is a rare but life-threatening complication of acute myocardial
infarction (AMI), occurring in approximately 0.2% of post-AMI cases. Surgical repair is the definitive tre-
atment, it carries a high mortality risk, particularly when performed emergently.

Aim: To present a case series of five patients with VSR following AMI and evaluate their surgical manage-
ment and postoperative outcomes at Dr. Soetomo General Hospital

Methods: A retrospective analysis was conducted on five male patients, aged 44 to 63 years, diagnosed with
VSR post-AMI between 2023 and 2024. Patient demographics, VSR characteristics, surgical interventions,
and postoperative outcomes were systematically reviewed. The management strategy prioritized emergent
surgical repair in hemodynamically unstable patients, supplemented by intensive postoperative care.
Results: VSR sizes ranged from 0.55 cm to 3.0 cm, predominantly located in the apical region. Four of the
five patients survived, while one patient experienced fatal complications, including cardiogenic shock, non-
-sustained ventricular tachycardia, hospital-acquired pneumonia, and acute kidney injury on postoperative

Keywords: day 10. Postoperative complications included acute kidney injury (in four patients), cardiogenic shock, and
Acute myocardial infarction pleural effusion. Hospital stays varied from 8 to 16 days, with one patient requiring intra-aortic balloon
Cardiac surgery pump support.

Coronary artery bypass grafting Conclusion: Early surgical intervention is critical in managing post-AMI VSR, with precise timing and careful
Patch repair patient selection essential for improving outcomes. Intensive postoperative management is pivotal in miti-
Ventricular septal rupture gating complications and enhancing recovery in this high-risk population.
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Introduction

In 1847, Latham first identified ventricular septal ruptu-
re (VSR), which occurs in the interventricular septum that
separates the right and left ventricles. This septum is com-
posed of two primary sections: the muscular part and the
membranous part. The muscular part makes up the bulk
of the septum, located beneath the membranous part,
and is thick, arising from the bulboventricular flange.
Conversely, the membranous part is smaller and thinner,
positioned above the muscular part, and is derived from
neural crest cells. Ventricular septal rupture (VSR) is an in-
frequent but life-threatening complication of acute myo-
cardial infarction (AMI), with an incidence of approxima-
tely 0.2% post-AMI. It typically presents within the first
week following infarction, leading to acute left-to-right
shunting, heart failure, and cardiogenic shock.” Despite
advances in revascularization and medical therapy, sur-
gical repair remains the definitive treatment, though it
is associated with high mortality rates, especially when
performed emergently.?

The management of VSR is challenging due to the he-
modynamic instability of patients and the complexity of
surgical repair. This case series reports five patients who
underwent surgical intervention for VSR at Dr. Soetomo
General Academic Hospital Surabaya between 2023 and
2024, detailing their presentations, surgical techniques,
and outcomes.

Case description

This retrospective case series was conducted at Dr. Soeto-
mo General Academic Hospital Surabaya between Janu-
ary 2023 and September 2024. Data were collected from
medical records, including demographics, clinical presen-

tation, imaging findings, surgical approach, and postope-
rative outcomes. The inclusion criteria were diagnosis of
VSR confirmed by echocardiography, the fact that the pa-
tients underwent surgical repair within the study period,
aged 18 years or older. The exclusion criteria were VSR
managed non-surgically, incomplete medical records. Sur-
gical techniques used in these cases were surgeries under
cardiopulmonary bypass, with defect closure performed
using either pericardial or synthetic patches.

In this case series of five patients who underwent surgi-
cal repair for ventricular septal rupture (VSR), all patients
were male, with ages ranging from 44 to 63 years (mean
age of approximately 57.6 years). All patients profile and
demographics are provided in Table 1. The majorities of
the patients presented with typical symptoms of VSR fol-
lowing acute myocardial infarction (AMI), including chest
pain, dyspnoea, and hypotension. In terms of AMI type,
most of the cases were associated with apical infarctions,
with one patient having an antero-septal infarction and
another having a rupture at the border between the in-
terventricular septum (IVS) and the right ventricular (RV)
free wall. VSR was confirmed by transthoracic echocar-
diography in all cases, revealing defects varied signifi-
cantly, from 0.55 cm to 3.0 cm in size. The Intraoperative
findings are shown in Figure 1.

The postoperative outcomes of the five patients un-
dergoing ventricular septal rupture (VSR) repair varied,
with most experiencing significant complications, reflect-
ing the high-risk nature of this surgical procedure. Four
patients required preoperative vasopressor or intra-aortic
balloon pump (IABP) support due to hemodynamic insta-
bility. Surgery was performed between 12 and 29 days af-
ter diagnosis, depending on the severity of the patients’
conditions. Postoperative outcomes varied, with four out
of five patients surviving, resulting in an 80% survival rate.
However, one patient (patient 2) passed away on post-

Table 1 - Patient profile and demographics

No. Age Gender Presentation AMI VSR
before type size
surgery (cm)

1 44 Male  Chest pain, dyspnoea, Apical 3.0
hypotension (on support
vasopressor)
2 63 Male  Chest pain, dyspnoea, Apical 0.55
hypotension (on support and
max. dose vasopressor) 1.0
3 60 Male  Chest pain, dyspnoea Apical, 1.2
antero
septal
4 62 Male  Chest pain, hypotension Apical 2.5
(on support IABP and
Vasopressor)
5 59 Male  Chest pain, dyspnoea, Border 2.5
hypotension (on support  between
IABP and vasopressor) IVS and
RV free
wall

Timing of Surgical Complication Outcome
surgery after technique
diagnosis
(days)
29 CABG + patch Low cardiac Discharged
repair output, acute POD-8
kidney injury
20 CABG + patch  Cardiogenic shock, Passed
repair + IABP non-sustained VT, away on
HAP, acute kidney POD-10
injury
27 CABG + patch Right pleural Discharged
repair effusion POD-16
12 CABG + patch  Acute kidney injury Discharged
repair POD-10
16 Patch repair ~ Cardiogenic shock, Discharged
acute kidney injury POD-10
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Fig. 1 - Intraoperative images of ventricular septal rupture (VSR) repair and left ventricular (LV) reconstruction.

operative day 10 due to complications including cardio-
genic shock, non-sustained ventricular tachycardia (VT),
hospital-acquired pneumonia (HAP), and acute kidney
injury. The majority of the patients experienced serious
postoperative complications. These included: 1) low car-
diac output syndrome and acute kidney injury in patient
1; 2) cardiogenic shock, VT, hospital-acquired pneumonia,
and acute kidney injury in Patient 2 (who did not survive);
3) right pleural effusion in patient 3; 4) acute kidney in-
jury in patients 4 and 5. Hospital stays ranged from 8 to
16 days, with the longest being in a patient who experi-
enced pleural effusion. In summary, while the majority of
patients survived, the postoperative course was compli-
cated by significant morbidities, including renal failure,
respiratory complications, and hemodynamic instability.
These findings highlight the high risk associated with VSR
repair, underscoring the importance of comprehensive
perioperative management and close monitoring of po-
tential complications.

Discussion

This case series highlights the significant challenges and
complexities involved in the surgical management of ven-
tricular septal rupture (VSR) following acute myocardial
infarction (AMI). The condition remains a serious compli-
cation of AMI, despite advancements in medical therapy
and revascularization strategies. The five cases presented
here demonstrate the wide spectrum of clinical presen-
tations and the variable outcomes associated with VSR
repair.? All patients in this series were male, with a mean
age of 57.6 years, which is consistent with the typical
demographic profile of VSR patients as documented in

other studies.* The majority of the cases involved apical
infarctions, with one patient having an antero-septal in-
farction and another having a rupture near the interven-
tricular septum and right ventricular free wall. These fin-
dings align with the known distribution of VSR locations
following AMI, where apical and antero-septal regions
are more prone to rupture due to high myocardial wall
stress in these areas during infarction.®

In terms of preoperative presentation, all patients ex-
hibited common symptoms of VSR, including chest pain,
dyspnoea, and hypotension, which are indicative of heart
failure and hemodynamic instability. Four out of five
patients required preoperative support with inotropic
agents or vasopressors due to severe hemodynamic com-
promise, with two of these patients also needing intra-
aortic balloon pump (IABP) support. This demonstrates
the critical instability that many VSR patients face before
surgery. The timing of surgery after diagnosis varied be-
tween 12 and 29 days, reflecting the need for individual-
ized decisions based on the patient’s clinical stability and
optimization before surgery. The variability in timing also
highlights the dilemma in managing VSR, where earlier
intervention is necessary for unstable patients but delay-
ing surgery may allow for myocardial stabilization and
reduce the risk of complications.®

The outcomes from this case series reinforce the high-
risk nature of VSR repair, with four out of five patients
surviving, resulting in an 80% survival rate. This survival
rate is slightly higher than historical averages, which re-
port mortality rates ranging from 20% to 60%, depending
on patient stability and the timing of surgery.” However,
significant postoperative complications were common,
with acute kidney injury occurring in four of the five pa-
tients. Other complications included low cardiac output
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syndrome, cardiogenic shock, and pleural effusion. The
patient who did not survive (patient 2) experienced car-
diogenic shock, non-sustained ventricular tachycardia
(VT), hospital-acquired pneumonia (HAP), and acute kid-
ney injury, illustrating the vulnerability of patients even
after surgical correction of the VSR.

The length of hospital stay ranged from 8 to 16 days,
with longer stays associated with more severe complica-
tions such as pleural effusion and cardiogenic shock. This
variation in recovery times further highlights the com-
plexity of managing postoperative care in VSR patients?.
Intensive monitoring and management of potential
complications, such as renal failure and hemodynamic
instability, are essential for improving patient outcomes.
The timely use of mechanical circulatory support, such as
IABP, in some patients proved critical in stabilizing these
high-risk patients perioperatively.

Surgical techniques were consistent across all cases,
with the use of cardiopulmonary bypass and patch re-
pair being the standard approach. In three patients,
concomitant coronary artery bypass grafting (CABG) was
performed, a reflection of the significant coronary artery
disease often associated with these patients. Combined
CABG and VSR repair are not uncommon, particularly
when significant coronary occlusion has contributed to
the infarction and rupture. The timing of surgery remains
a key point of debate. While delayed surgery is often pre-
ferred to allow for myocardial stabilization, emergent
surgery may be the only option in critically unstable pa-
tients, as seen in patient 2, who ultimately succumbed to
complications despite timely intervention.

This case series has several limitations that should be
acknowledged. First, the small sample size, comprising
only five patients, restricts the generalizability of the
findings; a larger cohort would provide more robust data
on the outcomes and complications of VSR surgery, bet-
ter reflecting the variability in patient presentations and
responses to treatment. Additionally, as a single-centre
study conducted at Dr. Soetomo General Academic Hos-
pital, the results may be influenced by the specific proto-
cols, surgical techniques, and postoperative care practices
at that institution, highlighting the need for multicentre
studies to validate these findings in different settings.
Furthermore, the retrospective design relies on the accu-
racy and completeness of medical records, leaving room
for potential biases due to incomplete documentation
or missing data. The focus on short-term postoperative
outcomes also limits insights into long-term survival and
quality of life post-discharge, making long-term follow-
up essential for assessing the durability of VSR repairs.
Lastly, the variability in the size and location of the VSRs,
along with differing preoperative hemodynamic stability
and comorbidities, complicates the ability to draw defini-
tive conclusions regarding the factors that most signifi-
cantly influence outcomes; a more homogeneous patient
population might provide clearer insights.

597_Puvodni_sdeleni_Sukanto.indd 600

Conclusion

In conclusion, the management of VSR remains a formi-
dable challenge, even with modern surgical techniques
and postoperative care. This case series demonstrates
that while the majority of patients can survive VSR repair,
the procedure is associated with significant morbidity,
particularly renal and respiratory complications. The re-
sults underscore the need for individualized surgical stra-
tegies, early intervention when necessary, and compre-
hensive postoperative care to optimize patient outcomes.
Future research should focus on identifying the optimal
timing for surgical repair and exploring new treatment
modalities to further reduce the high risk of mortality
and complications associated with VSR.
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