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Abstract
We present a complex case of a 50-year-old man 
who presented with inferior ST-elevation myocardial 
infarction and cardiogenic shock. Our patient presented 
with out-of-hospital ventricular fibrillation cardiac arrest. 
Cardiopulmonary resuscitation was promptly started and 
return of spontaneous circulation was achieved. The patient 
underwent urgent coronary angiography with implantation 
of drug-eluting stent in his right coronary artery. Intra-aortic 
balloon pump was inserted. However, this was complicated 
by worsening of left ventricular outflow tract obstruction 
and systolic anterior motion of mitral valve leaflet. He 
was successfully weaned off balloon pump, inotropes and 
liberated from mechanical ventilation. To our knowledge, 
this is the first case reported of balloon pump associated left 
ventricular outflow tract obstruction in a setting of inferior 
myocardial infarction. This case illustrates the importance of 
early removal of balloon pump and precise use vasopressor 
in instituting the stepwise treatment modalities leading to a 
favourable outcome.

CaSe RePORt

Check for
updates

Association (AHA) gave a class 2A indication [1] for IABP 
counterpulsation in the setting of cardiogenic shock. 
However, long term 6-year outcome of IABP-Shock II 
trial [2] did not demonstrate a reduction in mortality 
in the setting of cardiogenic shock. Left ventricular 
outflow tract obstruction (LVOTO) has been described 
in Takotsubo cardiomyopathy [3] and acute anterior 
myocardial infarction (MI) [4]. To our knowledge, we 
describe the first report of LVOTO worsened by IABP 
insertion in the context of inferior myocardial infarction. 
We present the following case in accordance with the 
CARE reporting checklist.

Case Description
A 50-year-old male with no significant history 

apart from smoking history presented with VF arrest. 
Cardiopulmonary resuscitation and immediate 
defibrillation were done on-site by paramedic. His no-
flow time was 5 minutes whereas his low-flow time was 
close to 25 minutes. His examination was remarkable 
for a bilateral lung crepitations but there was no audible 
murmur. His 12-lead electrocardiogram (ECG) showed 
sinus tachycardia with ST elevation in the inferior 
leads (Figure 1). He was given oral aspirin, ticagrelor 
and intravenous frusemide. However, he developed 
cardiogenic shock and acute respiratory failure and he 
was intubated. Urgent coronary angiogram showed 
triple vessel disease with acute occlusion of right 
coronary artery (Video 1 and Video 2). The left anterior 

Introduction
A 50-year-old man presented with out-of-hospital 

ventricular fibrillation (VF) cardiac arrest from inferior 
ST-elevation myocardial infarction. The patient was 
intubated and started on intravenous (IV) noradrenaline. 
Primary percutaneous coronary intervention (PCI) 
was done to his right coronary artery (RCA) with 
implantation of drug-eluting stent. Intra-aortic balloon 
pump (IABP) was inserted in view of escalating pressor 
requirement and cardiogenic shock. American Heart 

https://doi.org/10.23937/2474-3674/1510123
https://doi.org/10.23937/2474-3674/1510123
https://doi.org/10.23937/2474-3674/1510123
http://crossmark.crossref.org/dialog/?doi=10.23937/2474-3674/1510123&domain=pdf
https://clinmedjournals.org/articles/ijccem/ijccem-7-123-video1.mp4
https://clinmedjournals.org/articles/ijccem/ijccem-7-123-video2.mp4


ISSN: 2474-3674DOI: 10.23937/2474-3674/1510123

WONG and Ng. Int J Crit Care Emerg Med 2021, 7:123 • Page 2 of 5 •

         

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

II

ZULKIFLI BIN OTHMAN, ID:S1440219E 29-MAR-2021  22:30:22 TAN TOCK SENG HOSPITAL PL-DEFLT   ROUTINE RETRIEVAL

Sinus tachycardia
Inferoposterior infarct, acute (RCA)
Probable RV involvement, suggest recording right precordial leads
Baseline wander in lead(s) V1,V2,V3,V4
>>> Acute MI <<<

25mm/s 10mm/mV 150Hz 9.0.9 CID: 65535

Unconfirmed

BPM105Vent. rate
ms166PR interval
ms99QRS duration
msQT/QTc 355/470

1314677P-R-T axes

15-MAR-1960 (61 yr)
Male

Room:
Loc:0

Technician: HAIZUM
Test ind:

ECG Positi:Standard

Page 1 of 1
  EID:       EDT:  ORDER:

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

II

ZULKIFLI BIN OTHMAN, ID:S1440219E 29-MAR-2021  20:17:06 TAN TOCK SENG HOSPITAL PL-DEFLT   ROUTINE RETRIEVAL

Age not entered, assumed to be  50 years old for purpose of ECG interpretation
Sinus rhythm
Short PR interval
Probable LVH with secondary repol abnrm
ST elevation, consider inferior injury
Prolonged QT interval
Baseline wander in lead(s) III,V2,V4,V5

25mm/s 10mm/mV 150Hz 9.0.9 CID: 65535

Unconfirmed

BPM67Vent. rate
ms54PR interval
ms126QRS duration
msQT/QTc 598/632

265990P-R-T axes

15-MAR-1960 (61 yr)
Male

Room:
Loc:25

Technician:
Test ind:

Page 1 of 1
SID: 1220893604J EID:       EDT:  ORDER:

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

II

ZULKIFLI BIN OTHMAN, ID:S1440219E 29-MAR-2021  20:17:06 TAN TOCK SENG HOSPITAL PL-DEFLT   ROUTINE RETRIEVAL
*** PID / VISIT MISMATCH ***

Age not entered, assumed to be  50 years old for purpose of ECG interpretation
Sinus rhythm
Short PR interval
Probable LVH with secondary repol abnrm
ST elevation, consider inferior injury
Prolonged QT interval
Baseline wander in lead(s) III,V2,V4,V5

25mm/s 10mm/mV 150Hz 9.0.9 CID: 65535

Unconfirmed

BPM67Vent. rate
ms54PR interval
ms126QRS duration
msQT/QTc 598/632

265990P-R-T axes

15-MAR-1960 (61 yr)
Male

Room:
Loc:25

Technician:
Test ind:

Page 1 of 1
SID: 1220893604J EID:       EDT:  ORDER:

I

II

III

aVR

aVL

aVF

V1

V2

V3

V4

V5

V6

II

ZULKIFLI BIN OTHMAN, ID:S1440219E 29-MAR-2021  20:17:06 TAN TOCK SENG HOSPITAL PL-DEFLT   ROUTINE RETRIEVAL
*** PID / VISIT MISMATCH ***

Age not entered, assumed to be  50 years old for purpose of ECG interpretation
Sinus rhythm
Short PR interval
Probable LVH with secondary repol abnrm
ST elevation, consider inferior injury
Prolonged QT interval
Baseline wander in lead(s) III,V2,V4,V5

25mm/s 10mm/mV 150Hz 9.0.9 CID: 65535

Unconfirmed

BPM67Vent. rate
ms54PR interval
ms126QRS duration
msQT/QTc 598/632

265990P-R-T axes

15-MAR-1960 (61 yr)
Male

Room:
Loc:25

Technician:
Test ind:

Page 1 of 1
SID: 1220893604J EID:       EDT:  ORDER:

Figure 1: Electrocardiogram (ECG) showed sinus tachycardia with ST elevation in the inferior leads.
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Figure 2: Transthoracic echocardiogram showed peak gradient of 127 mmHg in LVOT.

         

Figure 3: Resolution of LVOT peak gradient to 5 mmHg.

was elevated at 10.9 mmol/L, total white count 22 × 
10^9/L, creatinine 300 umol/L and alkaline phosphatase 
elevated at 500 IU/L.

IABP was subsequently placed on 1:3 augmentation 
and intravenous phenylephrine initiated in view of 
significant LVOTO. Intravenous fluid boluses were given 
based on dynamic parameters of fluid responsiveness. 
Volume View (Edwards Life science) was used as 
a tool for hemodynamic monitoring. The blood 
pressure improved significantly with these measures. 
Vasopressin (maximum infusion rate of 1.8 IU/kg/hr) 
and Noradrenaline (maximum infusion rate of 0.6 mcg/
kg/min) were gradually weaned off with no rebound 
hypotension. IABP was removed with vascular closure 
device on day 4 of ICU stay. His heart rate remained well 
controlled with IV Esmolol and Remifentanil infusion. 
He was promptly liberated from mechanical ventilation 
on Day 6 of hospitalization. His kidney and liver function 
improved gradually with no requirement for renal 
replacement therapy. A repeat TTE demonstrated no 
LVOTO with a peak gradient of 5.53 mmHg (Figure 3). 
There was concentric hypertrophy, mild chordal SAM 
with marked improvement of LVEF to 55% (Video 5).

descending artery was 100% occluded and it received 
collaterals from the right coronary artery.

The patient became hypotensive after catheterization, 
with systolic pressures measures between 80 and 90 
mmHg. IABP was inserted and vasopressin was added. 
Immediate transthoracic echocardiogram (TTE) showed 
left ventricular ejection fraction (LVEF) of 45% with 
systolic anterior motion (SAM) of the anterior mitral 
leaflet and LVOT gradient of 127 mmHg (Video 3 and 
Figure 2). He underwent thrombus aspiration and 
balloon angioplasty using a Ryurei 2.0 × 15 mm NC 
balloon, inflated with high pressure under intravascular 
ultrasound guidance Drug-eluting stent (Ony × 3.5 × 10 
mm) was implanted on the right coronary artery with 
re-establishment of TIMI 3 flow (Video 4).

His maximum troponin was 22,000 ng/L. He was 
treated with targeted temperature management at 
33 C, IV Piperacillin-Tazobactam, hydrocortisone 50 
mg 6 hourly and Atorvastatin 40 mg daily. The patient 
subsequently suffered downstream complication of 
cardiogenic shock, i.e., ischemic hepatitis, acute kidney 
injury and ventilator associated pneumonia. His lactate 

https://doi.org/10.23937/2474-3674/1510123
https://clinmedjournals.org/articles/ijccem/ijccem-7-123-video5.mp4
https://clinmedjournals.org/articles/ijccem/ijccem-7-123-video3.mp4
https://clinmedjournals.org/articles/ijccem/ijccem-7-123-video4.mp4


ISSN: 2474-3674DOI: 10.23937/2474-3674/1510123

WONG and Ng. Int J Crit Care Emerg Med 2021, 7:123 • Page 4 of 5 •

would significantly improve the outcome in this critically 
ill patient. In our patient, we showed that withdrawing 
inotropes and IABP timely improved his hypotension 
markedly.
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Conclusion
We present a case of refractory cardiogenic shock due 

to dynamic LVOTO worsened by IABP counterpulsation. 
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