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Profound Hypoxemia From Right Ventricular Failure 
Following Acute Type A Aortic Dissection

Shi Hui Tana, b, Cheryl Chun Lei Tana, Yi Lin Leea

Abstract

Acute aortic dissection is a catastrophic event with high mortality 
rate if left untreated. Complications of aortic dissection are fairly 
common, and some of them increase mortality rates further, neces-
sitating early diagnosis and treatment. We present a case of Stanford 
type A aortic dissection with an uncommon complication of right 
ventricular failure, which resulted in a rare presentation of persis-
tent hypoxemia despite intubation and maximal ventilatory support. 
Other common causes of hypoxemia were ruled out and this was 
eventually attributed to the aortic dissection and emergency sur-
gery was arranged for the patient. Our case can help to increase the 
awareness of such a potential association, which should be consid-
ered in future similar clinical situations, thus minimizing any delay 
in management.
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Introduction

Acute aortic dissection is the most common surgical emer-
gency among all aortic conditions and can be classified into 
Stanford type A which involves the ascending aorta, and type 
B which occurs distal to the left subclavian artery. In particu-
lar, acute Stanford type A aortic dissection has a mortality 
rate that reaches 50% by the first 48 h if left untreated [1]. 
Prompt diagnosis and surgical treatment can improve patient 
outcomes. We report a case of a relatively well patient with 
acute Stanford type A aortic dissection with a rare complica-
tion of right heart failure who presented with persistent pro-
found hypoxemia despite intubation, and discuss the possible 
etiologies.

Case Report

Investigations

A 70-year-old lady with well-controlled hypertension and 
multinodular goiter status post total thyroidectomy presented 
to our emergency department with a sudden onset of chest 
pain radiating to bilateral arms, shortness of breath and dia-
phoresis. On examination, her blood pressure was 84/30 mm 
Hg, heart rate was 47/min and oxygen saturation was 82% 
on room air. The patient was alert and responsive at the time 
of presentation, and cardiovascular examination did not re-
veal any murmurs or signs suggestive of heart failure such 
as pedal edema or lung crepitations. Her neurological exami-
nation was also grossly normal. Intravenous dopamine infu-
sion up to 20 µg/kg/min was immediately started to support 
her hemodynamics and she was given supplemental oxygen. 
She was diagnosed to have an acute inferior ST elevation 
myocardial infarction (STEMI) based on electrocardiogram 
showing ST elevation in inferior leads and a complete heart 
block (CHB), and was sent for urgent primary percutaneous 
coronary intervention.

Diagnosis

Coronary angiograpy revealed normal left coronary artery, a dis-
section flap in the aortic root arising from the right coronary cusp 
and the right coronary artery (RCA) ostium was unable to be 
located, likely occluded by the dissection flap. Bedside echocar-
diogram done showed ascending aortic dissection with dilated 
aortic root and mild aortic regurgitation. She was intubated in 
the catheterization laboratory in view of persistent hypoxemia. 
Despite intubation and hand ventilation with 100% oxygen, she 
remained hypoxic with oxygen saturation of 80% and a corre-
sponding arterial blood gas showed a partial pressure of oxygen 
(PaO2) of 41 mm Hg. Endotracheal tube (ETT) placement was 
confirmed with 5-point auscultation, repeat laryngoscopies as 
well as chest X-ray (CXR). No pneumothoraxes were seen on 
the CXR. She was started on IV noradrenaline infusion up to 0.4 
µg/kg/min and transvenous pacing for the CHB.

In view of her persistent hypoxemia, computed tomogra-
phy (CT) aortogram and thorax were performed. The CT aor-
togram showed a Stanford type A aortic dissection extending 
to the right common and left external iliac arteries with RCA 
arising from the false lumen with poor contrast opacification. 
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There was no evidence of pulmonary embolism or lung con-
solidation (Fig. 1).

Treatment

The patient was transferred to the operating theater for a coro-
nary artery bypass graft of the RCA using saphenous vein graft 
and a repair of the dissection. Intra-operatively, the right ven-
tricle was observed to be infarcted with akinesia, and no flow 
was seen in the RCA. Despite these surgical interventions, 
poor right ventricular function with minimal ejection into the 
pulmonary artery was noted, and decision was made to com-
mence veno-arterial extracorporeal membrane oxygenation 
(ECMO) as a bridge to recovery.

Follow-up and outcomes

Post-operatively, her recovery was complicated by acute kid-
ney injury and hemorrhagic shock. Despite extensive resusci-
tation, there was persistently low flow on the ECMO and her 
pupils were noted to be dilated with sluggish response to light 
on post-operative day 1. CT of brain was performed which 
showed hypoxic-ischemic encephalopathy. Poor prognosis for 
meaningful survival was conveyed to the family, and a deci-
sion was made for no further escalation of care. ECMO was 
also subsequently withdrawn and the patient eventually passed 
away on post-operative day 3.

Discussion

Aortic dissection is relatively uncommon, with an incidence 
of two to six cases per 100,000 persons [2], but it is associ-
ated with high morbidity and mortality rates. Aortic dissection 
is characterized by the separation of the intima-media layers 

within the aortic wall and the extent and direction of dissection 
determines the patients’ presentation. Classically, patients may 
experience an abrupt onset of tearing/ripping chest or back 
pain, but it can also mimic other medical conditions such as 
myocardial ischemia, heart failure, cerebrovascular accident 
and pulmonary embolism [3]. Evangelista et al reported that 
over a span of 20 years, medical mortality rate in patients with 
type A aortic dissection remains high at 57%, while surgical 
mortality rate has declined, highlighting the importance of ear-
ly surgical intervention in the treatment of these patients [3].

Complications from aortic dissection can occur rapidly, 
and include shock (15%), cardiac tamponade (18%), mesenteric 
malperfusion (3.7%) and brain injury (10%) [3]. These compli-
cations arise due to the dissection affecting mesenteric and arch 
vessels respectively. Congestive heart failure has an incidence 
of 6% [4], while right ventricular failure (RVF) has only been 
reported in case series [5, 6]. Such complications significantly 
increase mortality rate, and should be elucidated early when as-
sessing patients.

Unfortunately, despite being a catastrophic condition, aor-
tic dissection is often misdiagnosed resulting in delayed treat-
ment and a negative patient outcome. The myriad of presenta-
tions, either as a direct effect of the acute aortic dissection or 
a complication of it, can mislead the medical practitioner. Our 
patient was initially misdiagnosed with an inferior STEMI and 
a CHB and was brought for urgent coronary revascularization. 
It was only during the procedure that she was noted to have an 
aortic dissection. Acute STEMI can occur due to the occlusion 
of the flow within the coronary arteries by the dissection flap 
if the dissection extends proximally. However, what remains 
unusual is that she remained profoundly hypoxemia, even after 
intubation and 100% oxygen delivered, with a PaO2/fraction of 
inspiration O2 (FiO2) ratio of 41 and normal lung parenchyma. 
This is likely due to RVF from the aortic dissection extension 
to the RCA, leading to right ventricular infarction and akine-
sia. There is a resultant forward failure with the inability to 
pump blood into the pulmonary circulation for oxygenation 
to occur. The additional presence of intra-cardiac shunts can 
further worsen hypoxemia as it allows the mixture of oxygen-
ated and deoxygenated blood. Even though such shunts were 
not detected in our patient, small shunts could be easily over-
looked if these were not intentionally sought after during the 
echocardiogram. Similar mechanisms in patients with RVF 
and infarction have previously only been described in case 
reports [7, 8]. To the best of our knowledge, such profound 
hypoxemia in aortic dissection and its proposed mechanism 
have not been reported in the literature to date.

RVF is often overlooked in the discussion of heart fail-
ure. The causes of RVF include cardiac conditions such as 
left ventricular failure (LVF), direct right ventricular myocar-
dial disease such as right ventricular ischemia or infarction, or 
constrictive pericarditis and lung pathologies like pulmonary 
embolism, pulmonary hypertension [9]. Symptoms include 
dyspnea, light-headedness, syncope, right upper quadrant dis-
comfort and peripheral edema, while physical examination 
findings include systemic hypotension, tachycardia, elevated 
jugular venous pressure, right ventricular third sound and tri-
cuspid regurgitation [10]. RVF is easily missed due to the non-
specific nature of these clinical presentations, and clinicians 

Figure 1. Computed tomography (CT) angiogram showing aortic dis-
section in the ascending aorta (arrow) and descending aorta (thin ar-
row), and no clots within the pulmonary artery to suggest pulmonary 
embolism (arrowhead).
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need to maintain a high index of suspicion to clinch this diag-
nosis. While RVF can cause forward failure through interven-
tricular dependence, compromising LV preload and reducing 
LV performance, resulting in hypotension and hypoperfusion 
[11], there is a paucity of literature demonstrating hypoxia as 
a direct consequence of RVF. RVF reversibility is more likely 
and rapid than LVF due to the thinner nature of the RV [11], 
hence prompt diagnosis and early institution of treatment is 
crucial. Treatment modalities include volume optimization, 
improvement of myocardial contractility, restoration of perfu-
sion pressure as well as mechanical circulatory support [11].

It is unexpected for hypoxemia to persist after intubation 
and the likely causes should be ruled out in a logical fashion. 
These causes are classified into equipment-related problems, 
progression of the underlying disease, the onset of a new 
problem and the side effects of interventions, procedures and 
medications (Table 1) [12, 13]. The airway, breathing, circu-
lation, disability, exposure (ABCDE) approach recommended 
in clinical emergencies [14] should be adopted to confirm the 
diagnosis. Airway patency is confirmed by inspecting the ETT 
and breathing circuit to rule out blockages and leaks, and ven-
tilator settings should be optimized. Auscultation findings can 

confirm endobronchial or esophageal intubation, and suggest 
presence of bronchospasm, pulmonary edema, consolidative 
changes or pneumothorax. The hemodynamic parameters 
should be checked and hypotension corrected. Patient expo-
sure can reveal further clues to assist with the diagnosis, such as 
the presence of rashes in anaphylaxis. Lastly, a review of drugs 
and doses administered should be done. Additional investiga-
tions may be required to achieve a definitive diagnosis. A CXR 
can be obtained to confirm ETT placement, and rule out pneu-
mothoraxes, atelectasis or lung collapse, and pneumonia. The 
placement of ETT can be further confirmed by repeat laryn-
goscopy to verify that the ETT is seen passing through the vo-
cal cords. A CT pulmonary angiogram can be done to rule out 
pulmonary emboli, especially if the clinical suspicion is high.

In conclusion, this is a rare complication of Stanford type 
A aortic dissection, where the patient developed severe persis-
tent hypoxemia despite intubation and ventilatory support due 
to a dissection that extended to the RCA and resulted in RVF. 
Medical practitioners should consider this as a potential etiol-
ogy when next faced with a similar patient. Nevertheless, the 
rarity of such a presentation demands that common causes of 
hypoxemia are excluded first.

Table 1.  Causes of Hypoxemia Persisting Despite Intubation

Equipment-related problems
    Endobronchial intubation
    Esophageal intubation
    Endotracheal tube malfunctions - kinking of tube, blockage by secretions, leaking balloon cuff
    Improper ventilator settings
    Ventilator and breathing circuit malfunctions - blockage or leaks in breathing circuit, machine faults such as stuck valves, low oxygen  

supply to the machine
Progression of underlying disease
    Adult respiratory distress syndrome
    Acute pulmonary edema
    Pneumonia
    Airway obstruction - asthma, chronic obstructive pulmonary diseases (COPD)
Onset of a new problem
    Pneumothorax
    Atelectasis or mucous plugging with lung collapse
    Gastric aspiration
    Pulmonary emboli
    Bronchospasm
    Shock
Side effects of interventions, procedures and medications
    Endotracheal suctioning
    Position changes
    Chest physiotherapy
    Bronchoscopy
    Anaphylaxis from medications
    Vasodilators with resultant hypotension
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Learning points

Aortic dissection can have diverse presenting symptoms and 
complications as a result of the location and extent of dissec-
tion flap involved. RVF is a rare possible complication as a 
result of dissection flap extending to RCA causing right heart 
infarction and akinesia. Additionally, RVF is not easily diag-
nosed clinically due to its non-specific features, and persistent 
profound hypoxemia is a possible presentation although this is 
rarely described. The outcomes of such patients are depend-
ent on swift recognition of both the primary condition of aor-
tic dissection and the presence of RVF, to allow institution of 
timely interventions which have been shown to have a survival 
benefit. Lastly, the rarity of such a presentation demands that 
common causes of hypoxemia are excluded first.
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