
https://doi.org/10.1177/0267659120932413

Perfusion
 1 –5

© The Author(s) 2020
Article reuse guidelines: 

sagepub.com/journals-permissions
DOI: 10.1177/0267659120932413

journals.sagepub.com/home/prf

Introduction

Aortic dissection (AD) is a rare yet life-threatening con-
dition with a mean annual incidence of 6 cases per 
100,000 persons1 and estimated mortality of 50% within 
the first 48 hours for untreated type A acute aortic dis-
section (TAAAD).2

AD commonly manifests with neurological involve-
ment as the initial complication in up to 40% of cases. 
Ischaemic stroke is the most common initial neurologi-
cal finding due to the extension of dissection into supra-
aortic vessels.3 The neurological deficit in high-risk 
groups is further aggravated by operative management 
of their TAAAD which also carries the risk of cerebral 
reperfusion injury.4 Furthermore, managing ischaemic 
stroke with thrombolysis carries a significant risk of dis-
section extension into the pericardium and coronary ori-
gins or aortic rupture. Emergency repair of AD in 
patients with neurological manifestations represents an 
intervention dilemma. Ischaemic stroke was previously 
considered a contraindication to early surgical interven-
tion5,6 with medical management of acute dissection 
with large established strokes (>4 hours onset) being a 
recommended management strategy.7 However, surgical 

repair is associated with improved late survival and neu-
rological function in such cases when compared with 
medical management.8 The present report discusses the 
management of a case with TAAAD complicated by 
ischaemic stroke and summarises the current evidence 
on different treatment strategies of this presentation.

Case report

A 67-year-old lady presented to her local hospital with a 
few hours’ history of left-sided hemiparesis and chest 
pain. Her medical history included hypertension, hyper-
cholesterolemia, obesity and stage-two chronic kidney 
disease. An initial chest radiograph showed a widened 
mediastinal shadow which raised the suspicion of AD. A 
chest and abdomen computed tomography angiography 
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(CTA) (Figures 1-2) revealed extensive TAAAD involv-
ing the aortic root, with a pericardial haematoma and 
extension to the supra-aortic vessels. There was also 
compromise of the coeliac axis and both renal arteries 
with left renal infarcts. Head CTA showed right com-
mon carotid artery (CCA) stenosis due to a crescentic 
thrombus with tandem right middle cerebral artery 
(MCA) and internal carotid artery (ICA) emboli. No 
evidence of parenchymal infarct was identified at that 
point. The left CCA, subclavian artery and the brachio-
cephalic trunk were mostly fed by the false lumen. The 
patient’s National Institutes of Health Stroke Scale 
(NIHSS) score was 17.

The patient was immediately transferred to our hospital 
where she underwent an overnight emergency aortic root 
and hemi-arch replacement with a hemoshield graft. She 
was then transferred to the coronary care unit and started 
on 300 mg of aspirin after stroke team review. At that point, 
her left hemiparesis had not worsened. Her electrocardio-
gram showed rate-controlled atrial fibrillation and she also 
started to develop acute kidney injury (AKI) secondary to 
the bilateral renal artery stenosis, which was conservatively 
managed. On the first postoperative day, she was extubated 
and reviewed again by the stroke team who noted dense 
left hemiplegia. A repeat head CT was obtained, which 
showed a right-sided malignant MCA infarct with mass 
effect but no haemorrhage (Figure 3). She underwent an 
overnight emergency right decompressive hemicraniec-
tomy later that day and was then transferred postopera-
tively to intensive treatment unit for further monitoring. 
Over the next few weeks her AKI and inflammatory mark-
ers improved. However, 3 weeks postoperative and while 

on heparin and clopidogrel, she developed evidence of 
acute haemorrhage in her established parieto-occipital 
infarct with intraventricular extension. This was conserva-
tively managed and remained stable on a head CT per-
formed 48 hours later (Figure 4).

The patient recovered slowly in-hospital with an 
improvement in neurological function and only a mild 
residual left-sided hemiparesis prior to her transfer to a 
neurorehabilitation ward at her local hospital. She was 
transferred with no anticoagulation treatment after tak-
ing into consideration her haemorrhagic stroke and risk 
of future bleeding. The length of her in-hospital stay 
from the time of presentation was 6 weeks. Unfortunately, 
she later developed pulmonary embolism while on the 
rehabilitation ward and died shortly afterwards.

Discussion

The present case highlights the complexities in manag-
ing patients presenting with TAAAD and neurological 
involvement, who are often old and multimorbid and 
require timely intervention. Despite the inherent risk of 
mortality associated with TAAAD, which was height-
ened in our case as evidenced by her mortality risk score 
(EuroSCORE II = 13.38%),9 the patient survived the 
aortic valve and root replacement and then underwent a 
second major operation within 2 days for a potentially 
fatal complication (decompressive hemicraniectomy 
reduces 6-month mortality from malignant middle 
cerebral artery infarction (MMCAI) from 71.2% to 
48.3% in elderly patients).10

There is a variation in surgeons’ preference with 
regard to the optimal management strategy of TAAAD 

Figure 1. CTA axial section showing extension of the 
dissection to involve both ascending and descending aorta.

Figure 2. CTA axial section showing extension of the 
dissection flap to involve the common carotid artery, leading 
to the right MCA infarct due to occlusion of the right common 
carotid artery.
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with neurological involvement. Although the high risk 
of mortality associated with a conservative approach is 
well recognised, the risk of mortality and complications 
as a result of intervention may potentially outweigh its 
benefits. Therefore, a risk-based approach that takes 
into account both surgeons’ and patients’ preferences is 
strongly recommended. In the case reported, a decision 
was made to immediately repair the AD as a potentially 
life-saving measure. However, other strategies may have 
been adopted at that stage, including delayed surgical 
repair and medical or conservative management.

The evidence on optimal timing of surgery in TAAAD 
(early vs. delayed surgical repair) complicated by ischae-
mic stroke is inconsistent. Although some studies have 
regarded cerebral ischaemia or stroke as a contraindica-
tion to immediate repair,5,6 Fann et  al. reported lower 
operative mortality (14%) with immediate surgical repair 
in seven patients who presented with AD and stroke as 
compared with overall mortality (25%) in 272 patients 
who presented with AD and peripheral vascular compli-
cations.11 This was reiterated by Estrera et al. who con-
cluded that early surgical repair of TAAAD can be 
performed safely in the setting of preoperative stroke and 
that neurologic function does not worsen with subse-
quent full anticoagulation.4 However, no randomised 
studies of medical versus surgical management have been 
performed.12 One review advocates immediate surgical 
repair in TAAAD patients with evolving stroke and med-
ical management for those with a sizable or established 
stroke (4 hours or more since onset) because of the risk of 
heparin-induced intraoperative haemorrhagic infarcts.7

As with type B dissection, medical therapy is part of 
initial TAAAD management. However, definitive medi-
cal management of TAAAD is still an option in TAAAD 
presenting with stroke and delayed diagnosis, advanced 
age, significant comorbidities, or previous aortic valve 
replacement. Scholl et al.13 investigated 75 patients with 
TAAAD and reported no difference in short-term sur-
vival between 34 patients who underwent delayed sur-
gery or medical treatment only and 41 patients who 
underwent immediate repair (p = 0.42).

Whether medical management would have been 
more suitable for our case is a matter of debate. The 
postoperative complication of MMCAI could be used 
as a counterargument for conservative rather than 
operative management. A review of the International 
Registry of Aortic Dissection (IRAD) in 2013 com-
pared hospital and 5-year survival in TAAAD patients 
presenting with cerebrovascular accident (CVA) and 
coma who underwent surgery versus medical manage-
ment. It concluded that patients who were operated on 
showed improved late survival and frequent improve-
ment of neurologic function.8 Although the patient in 
our report had symptoms of stroke for more than 4 
hours and a significant operative mortality risk, this 
was not above the 58% mortality risk above which 
medical and surgical management achieve equal out-
comes as suggested by Centofanti et al.14 in their analy-
sis of the IRAD database, and the operation was 
deemed a life-saving measure.

Figure 3. Head CT axial section with malignant MCA infarct 
but no mass effect.

Figure 4. Head CTA axial section showing haemorrhagic 
transformation in the established infarct.
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Despite the significant risk, AD is not an absolute 
contraindication to thrombolysis.15 There are isolated 
case reports of patients undergoing thrombolysis for 
ischaemic stroke followed by emergency AD repair for a 
previously undiagnosed TAAAD with some of the sur-
viving patients having acceptable neurological out-
comes.16 However, in the present report, the patient 
presented after the currently recommended windows of 
3 hours for thrombolysis and 5 hours for mechanical 
thrombectomy17 and aortic dissection repair took prior-
ity as a life-saving emergency procedure. Conservative 
management of her ischaemic stroke with aspirin was 
initiated immediately postoperative.

Decompressive hemicraniectomy (DH) is another 
aspect of the debate. MMCAI is a life-threatening con-
dition characterised by neurological decline due to 
space-occupying cerebral oedema following MCA terri-
tory infarcts. Treatment is directed towards limiting 
oedema by medications and surgical decompression.18 
A pooled analysis of 93 DH patients from three European 
multicentre randomised controlled trials (RCTs) pub-
lished in 2007 showed that DH undertaken within 48 
hours of stroke onset had a 1-year survival of 78% com-
pared with 29% with medical management. DH was 
found to be associated with favourable functional out-
come; however, the authors concluded that decompres-
sive surgery should be considered on an individual basis 
in every patient.19 The debate around DH is due to the 
significant disability associated with survival, and a 
review of seven RCTs published on DH for MMCAI 
suggested an argument can be made for not performing 
DH in patients over 60 years old due to poor outcomes.20

Conclusion

Our case highlights the challenges faced when manag-
ing patients with TAAAD complicated by stroke, and 
the gaps in current evidence to support surgeons’ deci-
sion making. It raises the question of whether early 
repair of TAAAD presenting with established stroke is 
feasible, owing to the major neurovascular complica-
tions and mortality which may arise postoperatively. 
Despite the encouraging in-hospital survival after exten-
sive multidisciplinary involvement, delayed complica-
tions as the cause of mortality may be used as an 
argument for medical management. A careful risk-ben-
efit analysis of any intervention in this high-risk group 
is imperative, as is the need for further research on the 
optimal management strategy of this presentation.
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