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Abstract :

Traumatic cardiac arrest has a high mortality. We report the case of a 65 years old women who
presented a cardiac arrest following traffic accident. Examinations concluded to a tension gastro thorax
with a delayed diagnosis. Naso gastric tube insertion was for many authors a temporary care while
waiting for surgery. We report on the diagnostic difficulties found in the literature and a recent review of
published cases.
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Introduction

Traumatic cardiac arrest has a high mortality but better neurological outcomes in survivors compared to
non-traumatic cardiac arrest (1). We report the rare case of a traffic accident victim, who presented a
tension gastro thorax complicated by cardiac arrest secondary to diaphragmatic rupture. The incidence
is from 0.8 to 8% in blunt thoraco-abdominal injuries (2). It is a surgical emergency that is not to be

missed.

Case

A 65 year old woman with a history of grade 3 obesity (BMI of 53 kg/m?) was involved in a medium
kinetic traffic accident following an initial loss of consciousness without prodrome. The pre-hospital
assessment reported haemodynamic stability without tachycardia in a patient with eupnea and Glasgow
coma scale 15 without neurological deficit. In the emergency room, the clinical examination revealed
some bruising of the lower limbs and lumbar pain with no other abnormalities. The blood test revealed
rhabdomyolysis with CPK at 535 IU/L and ASAT at 3 times normal ; initial troponinemia at 7 ng/ml ;
negative alcohol level. The electrocardiogram was in regular sinus rhythm with no conduction or
repolarisation disorders. The chest X-ray (Figure 1) and the whole-body CT scan were unremarkable,
except for a dilated aortic root (Figure 2). Quickly the patient presented a state of shock with arterial
hypotension at 70/40 mmHg, sinus tachycardia at 120/min, diffuse marbling, hyperlactatemia at 8
mmol/L without deglobulisation and troponinemia at 2900 ng/L. There was no neurological or respiratory
associated failure but the patient presented a first episode of vomiting. The electrocardiogram had
changed with an under shift of the antero-septo-apical ST-segment without an associated mirror. Trans
thoracic echocardiography (poor echogenicity) showed a preserved LVOT with no right ventricular
dysfunction or pericardial effusion but with a collapsible inferior vena cava. The FAST scan was
unremarkable. A new CT scan excluded an aortic dissection without any other etiological argument
described. The patient was transferred to the intensive care unit after vascular filling with crystalloids
(1000ml), allowing a blood pressure correction with a MAP higher than 65mmHg and disappearance of
the marbles but persistence of sinus tachycardia at 120/min. The evolution was rapidly unfavourable
with a sudden coma Glasgow 3 concomitant with episodes of vomiting and followed by a cardio-
circulatory arrest. The echocardioscope showed at the same time an extreme bradycardia followed by
asystole. Cardiopulmonary resuscitation was started and the patient was intubated. The return of
spontaneous cardiac activity with sinus rhythm was achieved after 10 minutes of external cardiac
massage and 3 mg of intravenous adrenaline without shockable rhythm. This was followed by major
haemodynamic instability requiring high doses of norepinephrine. Transesophageal echocardiography
showed at 30 cm from the dental arches, a large, mobile, heterogeneous, fluid-like additional image in
the right paracardial region. It will be a gastric hernia and its contents. The interpretation of qualitative
or quantitative echocardiographic images was not feasible due to unusual anatomical landmarks. After
hemodynamic stabilization, a new CT scan revealed an intra thoracic gastric hernia secondary in this
context to a traumatic rupture of the left hemi diaphragm (Figure 3 and 4) and appearing to compress
the right ventricle on the acquired images (Figure 5). The diagnosis of tension gastrothorax was retained

and a nasogastric tube was placed to empty the gastric contents and decrease the intra thoracic
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pressure and the right ventricular compression in the expectation of emergency surgical management.
Unfortunately, the evolution was quickly unfavourable with the emergence of a multi-organ failure
secondary to a post-cardiac arrest syndrome and followed by the death of the patient before any surgical
management. Other etiologies of cardiac arrest were eliminated. The origin of the patient's initial

malaise could not be explored.

Discussion

The resuscitation of a cardiac arrest involves its etiological management. The etiologies of post-
traumatic cardiac arrest are, in order of frequency, hypovolaemia (uncontrolled haemorrhage, 48%),
hypoxemia (13%), compressive pneumothorax (13%) and tamponade (10%) (1). Rarer situations may
occur and an understanding of the underlying pathophysiological mechanisms may help to guide
emergency management. Several observational studies indicate that approximately 2.5% of non-
traumatic cardiac arrest occur in the car and are therefore responsible for traffic accidents (1). The
etiological investigation must therefore formally eliminate a medical origin for the cardiac arrest. In blunt
abdominal trauma, diaphragmatic lesions may occur following a significant increase in intra-abdominal
pressure. In more than 90%, these occur in young male victims of traffic accidents (2). Left
diaphragmatic rupture occurs in 3/4 of cases (3), because of the liver absorbs a large part of the shock
energy and acts as a buffer on the right hemi diaphragm. The abdominal viscera can therefore herniate
in the thorax as this patient who presented a gastro thorax. Among the radiographic signs that allow
early diagnostic orientation in the emergency room, an intra thoracic water level opposite the cardiac
area is one of the most specific signs (2). The gold standard for the assessment of post-traumatic lesions
is the injected whole body CT scan (3), with a sensitivity of 71% and a specificity of 76 to 99% for
detecting diaphragmatic hernias (3). The radiological semiology includes the intra thoracic herniation of
abdominal contents (Se 55%, Sp 100%), the collar sign which is a waist like constriction of the herniating
organ at the site of the diaphragmatic tear (Se 67% for left rupture, Sp 100%) and a diaphragmatic
defect (Se 73%, Sp 90%) (3). However, the diagnosis of a diaphragmatic rupture remains difficult with
frequent diagnostic delays (3). Gastro thorax can cause several complications, including gastric volvulus
(4). A decrease in venous return can also occur either by direct compression of the inferior vena cava
or by increased intrathoracic pressure, leading to a decrease in right ventricular preload (5). This is a
tension gastro thorax. Clinically, the differential diagnosis with a tension pneumothorax is not necessarily
easy (6). In this case, the pathophysiological hypothesis would be a direct compression of the right
ventricle by the gastric hernia. The pressure of the gastric contents exceeding the right ventricular
pressure would have caused a diastolic dysfunction of the right heart associated with a decrease in the
right ventricular preload, mimicking tamponade (7). The decrease in right cardiac output leads to a
decrease in left cardiac output via the interdependence between the two ventricles, which can progress
to cardio circulatory arrest (8). The initial tachycardia, which persisted despite vascular filling,
compensated for the decrease in systolic ejection volumes and temporarily ensured satisfactory cardiac
output. Compensatory mechanisms also include an increase in afterload via an increase in peripheral
vascular resistance, by activation of the sympathetic and neurohumoral systems (9). The increase in

right ventricular compression finally exceed the compensatory mechanisms, leading to a decrease in
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cardiac output that can progress to cardiac arrest. Two questions remain unanswered. The discomfort
with loss of consciousness that caused our patient's accident could not be explored. Assuming a gastric
hernia preexisting the trauma, Zwermann et al. (10) reports a case of gastro thorax complicated by
syncope by direct compression of the left atrium. However, the patient history did not mention any
symptoms related to a congenital or acquired hernia or symptoms of cardiac arrhythmia. An ischemic
origin was also not ruled out although the patient did not report chest pain and the ECG was not in favor.
In addition, the initial imaging examinations did not find any abnormality. However, for chest X-rays, the
false negative rate for diaphragmatic ruptures varies from 12% to 66% (2). The sensitivity of the CT scan
is also only 71% with a specificity approaching 100% (2). In addition, the clinical history of our patient
reports episodes of vomiting preceding the performance of the first two CT scans and thus reducing the
sensitivity of the examination by decreasing gastric volume. Diaphragmatic ruptures therefore remain
diagnostic challenges. These are surgical emergencies aimed at reducing the hernia and repairing the
diaphragm by laparotomy (11). In the case of tension gastrothorax and awaiting surgery, placement of
a nasogastric tube at the same time of cardiopulmonary resuscitation is recommended by several
authors (12) (13). However, performing this procedure can be made difficult by anatomical changes
such as gastric volvulus or stenosis caused by the opening of the diaphragmatic lesion (13). A recent
literature review since 2000 identified 15 cases of post-traumatic gastro-thorax in adult patients (Table
1). The search terms were “traumatic gastro thorax” and “cardiac arrest”. All are secondary to blunt
abdominal trauma and in 80% occurring after a traffic accident. The sex ratio M/ F is 0.6 with an average
age of 46 years. The initial clinical presentation is mixed with 7 (46%) cases of isolated acute respiratory
distress, 1 (6%) case of isolated hemodynamic failure, 5 (33%) cases of respiratory and associated
hemodynamic failure, 1 (6%) case of associated neurological and hemodynamic failure, 1 (6%) case of
isolated chest pain. All patients received surgical management, 2 (13%) died. A nasogastric tube was

inserted in 60% of cases while awaiting surgery.

Conclusion

Post-traumatic gastro-thorax, if it is under tension or complicated by localized tamponade, is a rare
cause of cardio circulatory arrest that should not be ignored. Placing a nasogastric tube while waiting
for surgery may correct hemodynamic and respiratory failures. However, clinical and radiological
diagnosis remains difficult.
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Figure 1. Chest radiography at the emergency department.
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Figure 2. Whole-body CT scan at the entrance of the emergency department. The diaphragm is intact
and there is no intra thoracic additional image.
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Figure 3. Scoot of the second CT scan. Several radiological signs are identifiable: 1) intrathoracic

herniation of the stomach with 2) the collar sign (a focal constriction of the viscus at the site of the tear).
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Figure 4. Second CT scan: 1) A diaphragmatic defect on the left hemidiaphragm 2) Intrathoracic

herniation of abdominal contents (stomach) 3) The collar sign.
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Figure 5. Focus on the stomach herniation on the non-injected CT scan. The right ventricular

compression by the hernia is viewable.
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Type of

Cardiac

NGT

Age | Sexe Circumstance Presentation Outcome
trauma arrest placement

Algin et al., 2020 (14) 40/M TA BAT RF None Yes Alive after surgery
Ghandour et al., 2020 (15) 59/F TA BAT RF None Yes Alive after surgery
Vempalli et al., 2020 (16) 45/ M TA BAT RF None Yes Alive after surgery
Royalty et al., 2019 (8) 64 /F TA BAT HF None Yes Alive after surgery
Bunya et al., 2017 (12) 75/F TA BAT HF / RF Yes Yes Died after surgery
Elangovan et al., 2013 (17) 30/M TA BAT RF None Yes Alive after surgery
Safdar et al., 2013 (11) 60/M Fa”;jtz\i,:g the BAT RF None No Alive after surgery
Kao et al., 2009 (18) 52/ M TA BAT Thoracic pain None Unable Died after surgery
Ekim et al., 2008 (19) 31/M TA BAT HF / RF None Unable* Alive after surgery
How et al., 2007 (20) 35/F Fall on a chair BAT RF None Yes Alive after surgery
Nishijima et al., 2007 (21) 25/M TA BAT HF / RF None No Alive after surgery

HF / RF Yes**
Bamgbade et al., 2006 (22) 30/F TA BAT No radiologic sign None Alive after surgery

initially

McCann et al., 2005 (23) 70/M S““gzrby a BAT HF / RF None Yes Alive after surgery
32/M TA BAT RF None No Alive after surgery
Mortelmans et al., 2003 (24) 4/F TA BAT NF / RF None No Alive after surgery

Table 1. Case reports since 2000 of gastro thorax complicating a traumatic injury. F = female, M = male,
TA = traffic accident, BAT = Blunt Abdominal Trauma, RF = respiratory failure, HF = hemodynamic
failure, NGT = naso gastric tube. * NGT was positioning during surgery. ** NGT placement under

gastroscopy.
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