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Abstract
In this case report, a patient with cardiac arrest due to 
obstructive shock is described. The obstructive shock was due 
to a paraoesophageal gastric re-herniation as a late complication 
of laparoscopic repair of symptomatic diaphragmatic herniation 
of the stomach.

Introduction
During cardiopulmonary resuscitation (CPR), the possible 
causes of cardiac arrest are systematically evaluated. This 
process is typically structured via the so-called H’s and T’s, 
which include hypovolaemia, hypoxia, hydrogen ion (acidosis), 
hypo/hyperkalaemia, hypoglycaemia, hypothermia, toxins, 
cardiac tamponade, tension pneumothorax, thrombo-embolic 
processes and trauma.1,2 Although these most common 
causes cover the majority of cases, more rare causes should be 
considered in situations where the common ones do not apply. 
In particular, Pulseless Electrical Activity (PEA) has been 
associated with rarer causes and its incidence has increased 
over the last couple of years.3 We describe a notable case. 

Case
A 55-year old woman was admitted to our Intensive Care Unit 
after she had been resuscitated at home. Her medical history 
denoted a laparoscopic repair of a symptomatic diaphragmatic 
hernia six months previously in another hospital. 24 hours prior 
to admittance, she was evaluated in another hospital because 
of dyspnoea, nausea and pain in the upper abdominal region. 
Physical examination and radiographical imaging at that time 
revealed no signs of herniation and she was subsequently sent 
home.
One day later, she called the ambulance because of a severe 
increase in symptoms. An electrocardiogram (ECG) at 
that point showed a sinus tachycardia without further 
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abnormalities and her blood pressure and oxygen saturation 
were normal. During the transfer from her bed to the stretcher, 
she collapsed. PEA was diagnosed and CPR was started. After 
administration of adrenalin, ventricular fibrillation developed 
which was treated successfully with electrical defibrillation. 
Echocardiography images showed a distended right ventricle. 
Further, a normal left ventricular systolic function was 
observed. Remarkably, an X-ray of the thorax showed a 
substantially distended intrathoracic stomach, which had 
not been seen the day before (see figure 1). Following the 
insertion of a nasogastric tube and drainage of the stomach, 
her haemodynamic and respiratory status further improved. 
A CT scan showed a pronounced shift of the mediastinum. 
No substantial cardiac dilation was observed. The patient was 
admitted to the ICU for mild therapeutic hypothermia. Because 
of worsened haemodynamics and increasing serum lactic acid, 
all suggestive of intestinal ischemia, an emergency laparotomy 
was performed six hours after resuscitation. During surgery, 
necrosis of the greater curvature was observed for which a 
resection was performed. The remaining intrathoracic stomach 
was repositioned into the abdomen and the diaphragm was 
primarily closed 
During admission, serum cardiac enzyme concentrations 
showed a transient elevation fitting the course after 
resuscitation but not that of a myocardial infarction. To 
exclude clinically important coronary artery disease, a cardiac 
CT scan was performed which revealed no coronary artery 
calcification or important intracoronary plaques. After 24 
hours of therapeutic hypothermia, the patient showed slow 
neurological recovery.

Discussion
Our patient presented with a cardiac arrest, most likely 
caused by an obstruction of the in and outflow tract of the 
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right heart due to rotation of the heart caused by a shift of the 
mediastinum. The paraoesophageal gastric herniation had also 
caused ischemia of the greater curvature of the stomach.
A paraoesophageal re-herniation of the stomach after 
laparoscopic diaphragmatic hernia repair is a late complication 
with an occurrence rate of 10.2% up to 25% in the first six years 
after surgery.4,5,6,7 The intrathoracic shift of the stomach has 
been associated with development of left- and right- sided heart 
failure.8,9,10,11 A cardiac arrest due to PEA, caused by obstruction 
of the in and outflow tract of the heart, as a result of an acute 
intrathoracic mass, is a rare complication.4,5 Presumably, in our 
patient, a mediastinal shift due to a sudden paraoesophageal 
gastric herniation formed the pathophysiologic basis of 
the PEA. The mediastinal shift is a known complication in 
patients after pneumectomy or with a unilateral dysfunctional 
diaphragm. In these cases it sometimes has another 
pathophysiology: the heart rotates to the side with the least 
pressure, but sometimes the heart dislocates through the open 
pericardium, and causes signs of an obstruction of the inflow 
of right-side of the heart.10,12 
In our case, the intrathoracic shift of the stomach itself could 
have caused a mediastinal shift with the additional rotation 
of the heart, which is suggestive on the first chest X-ray. As 
a result, in and outflow obstruction of the right ventricle, 
causing PEA, could have occurred, a mechanism that has been 
seen before.10,11 Echocardiography in the emergency setting 
did not provide us with arguments for the exact cause of 
PEA. This could be due to partial repositioning of the heart 
after successful resuscitation: inflow and, partial outflow was 
regained when the patient arrived at the hospital. 

Several factors related to the paraoesophageal herniation 
could have contributed to the cardiac arrest: ischemia of the 
stomach, caused by the re-herniation, could have elicited a 
severe inflammatory response syndrome, hypovolemia and 
metabolic acidosis resulting in PEA. If gastric ischemia had 
been the only cause of the PEA, then the fast haemodynamic 
recovery was not expected.
An acute coronary syndrome as the primary cause of the 
arrest was deemed unlikely because of several arguments: 
repeated ECG studies, cardiac enzyme measurements and 
cardiac ultrasound did not fit the clinical course of myocardial 
infarction. Moreover, a cardiac CT scan did not show clinically 
relevant coronary artery disease. 
In conclusion, after a laparoscopic diaphragmatic hernia 
repair, complaints of dyspnoea, nausea and pain in the upper 
abdomen should prompt physicians to consider the presence of 
a paraoesophageal herniation; cardiac arrest can be caused by 
paraoesophageal herniation due to rotation and compression of 
the heart causing an in and outflow obstruction. 
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Figure 1.The X-thorax on admission, before placement of a naso-
gastric tube. (Note the inflated stomach above the diaphragm (A) 
causing the mediastinal shift (B))


