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INTRODUCTION

The mitral valve apparatus is a complex three–dimensional 
functional unit that is critical to unidirectional heart pump 
function.1 The main mitral valve apparatus components 
are: 1) mitral annulus, 2) mitral valve leaflets, 3) chordae 
tendineae and 4) papillary muscles.1 Tight sealed mitral leaf-
let coaptation depends on the balance of systolic tethering 
and closing forces on the valve and on the amount of leaflet 
tissue available.1 The chordae tendineae were seen to have 
different microstructures according to chordal type.2 The 
presence of vessels characterized the chordae tendineae as 
complex living components that work in coordination with 
the papillary muscles and mitral valve leaflets to prevent mi-

tral valve prolapse and regurgitation.2 They may also func-
tion to supply nutrients to the valve leaflets.2 Primary tear 
and infective endocarditis are leading etiologies of ruptured 
chordae tendineae in hospitalized patients.3 MI is one of the 
rarer causes of Chordae Tendinae Rupture of Mitral Valve. 
Echocardiography is ideally suited to examine the mitral 
valve apparatus and has provided insights into the mecha-
nism of mitral valve disease.1

CASE REPORT

A 55-year-old male with hypertension, hypothyroidism and 
prior left above-knee amputation presented with 4 hours of typi-
cal anginal chest pain. Initial evaluation showed tachycardia, 
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ABSTRACT
Introduction: Post–myocardial infarction (MI) mechanical complications remain catastrophic and require early detection. Con-
ventional 2D echocardiography may be limited in tachycardic or critically ill patients due to inadequate frame rates.
Case Report: A middle-aged man aged 55-year-old with hypertension, hypothyroidism, and prior above-knee amputation pre-
sented with NSTEMI, evidenced by ST depression in V2–V6 and elevated Troponin I. Initial 2D echocardiography was normal. 
Coronary angiography showed single-vessel LAD disease with branch involvement, and OCT-guided PCI with two drug-eluting 
stents and a drug-eluting balloon was successfully performed. Despite initial stability, he developed sudden pulmonary edema, 
cardiogenic shock, and a new pansystolic murmur, suggesting a post-MI mechanical complication. Persistent tachycardia hin-
dered adequate echocardiographic visualization.  A novel “Frame Rate Control’’ technique using Blender 3D software was 
applied to generate high-quality slow-motion reconstructions of the echo loops, enabling clearer assessment. This technique 
confirmed ruptured chordae tendineae with severe mitral regurgitation.
Results: The patient’s respiratory failure progressed from oxygen therapy to BiPAP and ultimately mechanical ventilation. Emer-
gency high-risk mitral valve replacement was undertaken, but he could not be weaned from cardiopulmonary bypass and re-
quired massive transfusion due to recent antiplatelet and anticoagulant therapy. He died on postoperative day one.
Discussion: This case underscores the need for prompt detection of post-MI mechanical complications and demonstrates the 
first documented clinical use of Blender 3D software to optimize echocardiographic frame-rate limitations. Such techniques may 
aid diagnosis when conventional imaging is inadequate, especially in hemodynamically unstable patients.
Key Words: Mechanical Complication of MI, Cardiogenic Shock, Cardiac Catastrophy, Chordae Tendinae Rupture, Blender 3D 
Software, Frame Rate Control
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mild pulmonary crepitations, ST depressions in V2-V5, posi-
tive Troponin I and a normal TTE with preserved LVEF. He was 
diagnosed with non-ST elevation acute coronary syndrome and 
prepared for urgent coronary angiography. For complete clini-
cal course see Video 1.

CAG on Day 2 revealed LAD single-vessel disease, and 
OCT-guided PCI with two drug-eluting stents and a drug-
eluting balloon was performed. Soon after, the patient devel-
oped cardiogenic shock, pulmonary edema and a new pan-
systolic murmur. Repeat TTE showed a flail mitral leaflet 
with moderate MR. Respiratory distress worsened, requir-
ing escalation from oxygen therapy to BiPAP and then to 
mechanical ventilation, along with inotropes and anti-failure 
therapies.

By Day 3, persistent tachycardia and hypoxia prompted re-
assessment. Tachycardia determines the quality of 2D Echo. 
Tachycardia provides 2D Echo AV clip with High Frame 
Rate. With this, normal eyes we cannot appreciate sequence 
of cardiac cycle events. To overcome this, “Frame Rate Con-
trol’’ by using Blender 3D software was applied to generate 
high-quality slow-motion clips, allowing clearer visualiza-
tion. This technique confirmed ruptured chordae tendineae 
with severe mitral regurgitation and document the same. 
Bedside TTE suggested possible chordae tendineae rupture 
with severe MR. TEE performed on Days 4-5 confirmed 
ruptured chordae causing severe MR. Cardiothoracic surgery 
planned high-risk emergency mitral valve replacement.

During Days 6-7, the patient continued to deteriorate with 
refractory pulmonary edema, elevated procalcitonin, and 
persistent ventilator dependence, though cultures remained 
negative. CT chest on Day 8 showed bilateral pleural effu-
sion, lower-lobe consolidation, ground-glass opacities, and 
septal thickening consistent with pulmonary edema. An epi-
sode of ET tube obstruction by blood clots caused transient 
unconsciousness.

On Day 9, emergency mitral valve replacement was per-
formed. Intraoperatively, ruptured chordae of the antero-
lateral papillary muscle were confirmed. The postoperative 
course was complicated by severe hypoxia, hypotension, 
bleeding, and difficulty weaning from cardiopulmonary by-
pass. Multiple transfusions and maximal vasopressor and 
inotropic support - including IABP were required. Despite 
all interventions, the patient developed refractory shock and 
died on Day 10.

DISCUSSION

The mitral valve (MV) apparatus is a complex 3D structure 
responsible for maintaining unidirectional blood flow.1 Its 
functional integrity depends on the anterior and posterior 
leaflets, chordae tendineae and papillary muscles.2 To under-

stand pathophysiology of any of these structures, one must 
have better knowledge of both anatomy and blood supply. 
Figure 1 (A to H). Here gross anatomy of complete sub-mi-
tral valve apparatus shown in Figure 1A, Microscopic view 
depicted in Figure 1B, Nutritional supply diagrammatically 
shown in Figure 1C & 1D and Histological features men-
tioned in Figure 1E for Chordae Tendinae. Inter Ventricular 
Septum (IVS) is a very important structure for anatomical 
and function integrity. Figure 1 also diagrammatically shows 
blood supply across coronal section in Figure 1F and cross 
section in Figure 1G of IVS. In addition, Figure 1H shows 
mentions IVS sites for collateral circulation.  

Anatomically, the posterior leaflet - having a smaller sur-
face area and orientation perpendicular to systolic flow, is 
more susceptible to stress. Chordae tendineae rupture (CTR) 
was first described by Corvisart in 1806.3 In contemporary 
practice, it is recognized as a significant cause of acute MR.1 
Clinical presentation typically includes a new-onset systolic 
murmur.4 For specific 2D Echo findings, see Video 2.5 Echo-
cardiography remains a cornerstone for diagnosis, with 2D 
echo offering a diagnostic sensitivity of 65-85%.6 In ischem-
ic settings, CTR often results from infarction of the papillary 
muscles. The anterolateral papillary muscle has dual sup-
ply (LAD and LCX), making it more resistant to ischemia 
compared to the posteromedial papillary muscle, which is 
supplied solely by the RCA.6 This explains the rarity of an-
terolateral muscle rupture as in our case. Ischemic CTR gen-
erally follows inferior wall MI (IWMI) and occurs within 5 
days post-infarct due to strain forces exceeding the chordae’s 
tensile capacity.7 Non-ischemic causes include infective en-
docarditis, connective tissue disorders, and trauma.7

Overview of Ventricular Septal Rupture (VSR) 
and Free Wall Rupture (FWR)
The interventricular septum (IVS) plays a vital role in cardi-
ac conduction and is predominantly supplied by penetrating 
branches of the LAD, with minor contributions from the pos-
terior descending artery (PDA).8 It is also a site of extensive 
collateral circulation.8 Cardiac rupture (CR) includes VSR 
and FWR both are lethal post-MI complications.9 Without 
surgical intervention, mortality approaches 100%.9 There 
are several types of CR showed in Video 2. Urgent surgery 
offers the best survival odds, with some studies showing a 
reduction in mortality from near-total to around 50%.9 Risk 
factors include first MI, anterior infarction, female sex, and 
age >70 years.9 Use of ECMO or IABP can serve as bridging 
therapy. Delaying surgical repair by 2 - 3 weeks post-rupture, 
when tissue becomes fibrotic and firmer, may improve out-
comes.10

Blender 3D Software and its Utility11: Blender three‑di-
mensional software It is an open‑source, free software and 
freely downloadable from Internet (www.blender.org and 
used 4.0 version), which is released under General Public 
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License (GPL). We used “Frame Rate Control’’ and “BEST 
test” technique developed from Blender 3D software to gen-
erate high-quality motion AV clips without losing the qual-
ity of AV Clip and Video 3. “BEST test” technique provides 
surface elevation with customized color application to pro-
vide Realistically Rendered Real time images.11 This allows 
clearer visualization. With these techniques, in our case we 
confirmed ruptured chordae tendineae with severe mitral re-
gurgitation and document the same.

Uncommon findings in our case are: Presented with 

•	 NSTEMI with Trop I +ve.
•	 Delayed Pan Systolic Murmur appeared after 2 days 

later.
•	 Initial anterior lead ST depression, later normalized 

ECG.
•	 No RWMA by 2D Echo with Papillary Muscle Rup-

ture.
•	 Combined Pulmonary edema with LRTI / Sepsis (Pro-

calcitonin 14).
•	 Anterior Papillary Muscle rupture (although it has 

dual blood supply).
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= Bilevel Positive Airway Pressure: BP = Blood Pressure: 
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cardiogram: ECMO = Extra Corporeal Membrane Oxygena-
tion: FFP = Fresh Frozen Plasma: FWR = Free Wall Rupture 
: HR = Heart Rate: IABP = Intra-Aortic Balloon Pumping: 

I/O = Intake / Output: IVS = Inter Ventricular Septum: IWMI 
= Inferior Wall MI: LAD = Left Anterior Descending: LCX 
= Left Circumflex: LRTI = Lower Respiratory Tract Infec-
tion: LVEF = Left Ventricular Ejection Fraction: MV = Mi-
tral Valve: MVP = Mitral Valve Prolapse: MVR = Mitral 
Valve Repair: MI = Myocardial Infarction: OAC = Oral Anti 
Coagulation: OCT = Optical Coherence Tomography: PM 
= Papillary Muscle: PSM = Pan Systolic Murmur: PRBC = 
Packed Red Blood Cells: PTCA = Percutaneous Translumi-
nal Coronary Angioplasty: PCI = Per Cutaneous Interven-
tion: RDP = Random Donor Platelets: RWMA = Regional 
Wall Motion Abnormality: RCA = Right Coronary Artery: 
VSR = Ventricular Septal Rupture: SVD = Single Vessel 
Disease: SaO2 = Oxygen Saturation: TEE = Trans Esopha-
geal Echocardiography: 2D = 2 Dimensional: RTA = Road 
Traffic Accident
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Figure 1 A. & C.: Unfolded anatomical view of Sub Mitral Valve Apparatus (includes Mitral Valve Leaflet, Chordae Tendinae and 
Papillary muscles). B. & D.: Microscopic view of Chordae Tendinae and its Nutritional supply. E.: Represents histological ar-
rangements. F. & G.: Showing important Inter Ventricular Septal (IVS) Coronary Arteries and its collaterals. H.: List of important 
collateral channels around IVS.

Video 1 - Complete chronology of events.

•	 ECG - ST depression in Posterior wall changed Normal

•	 2D Echocardiography - MR by TTE suspecting Flial MVP becomes Chordae Tendinae Rupture (CTR)

•	 Later associated with Intractable Pulmonary edema and LRTI (confirmed with series of Chest X rays and CT Chest) - requir-
ing Mechanical ventilation support complicated with ET Tube bleed.

•	 Summary of initial PCI visuals and Intra Operative CTR visuals.

Video 2 - Chordae Tendinae Ruptures

•	 Part A - sequence of images representing CTR.

•	 Part B - represents major features of CR (Cardiac Ruptures)

•	 Part C - showing Pre and post PCI CR

•	 Part D - Other types of clips of Myocardial Ruptures

Video 3 - Frame Rate Controle and BEST Test.11
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