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Abstract

A 59-year-old man, who has cutaneous polyarteritis nodosa, presented with sudden onset of excruciating neck
pain and syncope. Chest CT disclosed a Stanford type a acute aortic dissection. He rapidly lost consciousness and
cardiac tamponade caused a drop in blood pressure. Emergency ascending aortic replacement proceeded under
deep hypothermic circulatory arrest with antegrade selective cerebral perfusion and the cerebral blood supply was
monitored throughout the procedure. However, post-operative brain CT imaging revealed extensive right hemispheric
brain infarction. A large thrombus was identified in the right internal carotid artery. Whether the mechanism of brain
ischemia associated with the aortic dissection was hemodynamic ischemia or thromboembolism remained unclear.
We considered that thrombectomy might be needed before selective cerebral perfusion.

Keywords: Type A acute aortic dissection; Carotid artery thrombus;
Organ malperfusion; Hypercoagulability

Introduction

Free-floating thrombus in the internal carotid artery is rare, its
incidence is unknown and its management remains controversial. It
is usually diagnosed by angiography after a symptomatic ischemic
cerebral event. Moreover, neurological disorders such as the initial
manifestation of type A aortic dissection become more difficult to
diagnose. We describe ischemic stroke caused by thromboembolism
with free-floating thrombus in the internal carotid artery due to type
A aortic dissection.

Case Report

An ambulance delivered a 59-year-old man who developed sudden
excruciating neck pain and syncope to the Emergency Room (ER) at
our hospital. He has been diagnosed cutaneous polyarteritis nodosa
and treated with steroid and immunosuppressant (cyclosporine and
cyclophosphamide) for 3 years for department of Dermatology at
our hospital. His serum examination revealed positive anticardiolipin
antibody and lupus anticoagulant antibody. The other antibodies
include antiprothrombin antibody and anti-Phosphatidylserine
antibody, were negative. The primary ER physician assessed the
head and neck using Computed Tomography (CT) and confirmed
dissection of the aortic arch involving neck vessels. Assessment of the
chest to the abdomen by CT imaging disclosed a Stanford type A acute
aortic dissection extending from the ascending aorta to the bilateral
common iliac arteries (Figure 1A). The left common carotid artery
was significantly narrowed due to compression by a thrombus of the
pseudo lumen. Moreover, a thrombosed formation was found at the
innominate artery (Figure 1B). He lapsed into unconsciousness during
a second CT assessment and cardiac tamponade caused a decrease in
blood pressure. He was transferred to our department for surgery.
We considered that rapid restoration of flow into the true lumen
and obliteration of the false lumen would be the optimal approach to
treat cerebral ischemia. We rapidly opened the pericardium to release
the cardiac tamponade. The discharge of a large amount of bloody
pericardial effusion immediately improved the blood pressure. A
cardiopulmonary bypass was established with arterial cannulation from

the right axillary and right femoral arteries, and venous cannulation
from the right atrium. Ascending aortic replacement proceeded under
deep hypothermic circulatory arrest with Antegrade Selective Cerebral
Perfusion (ASCP). An intimal tear was identified in the ascending
aorta. The Right Coronary Artery (RCA) was ligated at the orifice
because the dissection had extended at the right coronary cusp to
include the RCA. We revascularized the RCA using a saphenous vein

Figure 1: Preoperative Computed Tomography (CT) images.

A) Stanford type A acute aortic dissection extends from ascending aorta to
bilateral common iliac arteries.

B) Left common carotid artery is significantly narrowed due to compression
by thrombus in pseudo lumen (arrow). Thrombus is evident at innominate
artery (dotted arrow).
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graft. Peri-operative blood flow through the middle cerebral arteries
was continuously monitored using bilateral transcranial Doppler
sonography (Viasys Inc., Conshocken, PA, USA). Moreover, cerebral
oxygen saturation was monitored using an Invos® cerebral oximeter
(Somanetics Corp., Troy, MI, USA). Both monitors ensured the supply
of cerebral blood during the operation.

However, the patient did not awaken and convulsions occurred on
Postoperative Day (POD) 2. Brain CT imaging revealed an extensive
area of low-density in the right hemisphere (Figure 2A). The patient
died of pneumonia on POD 90. A re-examination of the initial neck
CT revealed a large free-floating thrombus in the right internal carotid
artery that had existed before the operation (Figure 2B).

Discussion

Neurological manifestations of common carotid artery dissection,
including transient ischemic attack and cerebral infarction, occur in
2.7% - 7% of patients with aortic dissection [1]. Cerebral infarction
could be due to common carotid occlusion or artery-to-artery
embolism from a thrombus on the intimal surface of the dissected
artery. However, whether the mechanism of brain ischemia associated
with aortic dissection is hemodynamic ischemia or thromboembolism
remains unclear. Therefore, emergency surgical intervention for acute
type A aortic dissection complicated by stroke remains controversial.
However, when dissection involves the carotid arteries and
compromises brain perfusion, flow can only be re-established within a
short therapeutic window in the setting of acute stroke.

Figure 2: CT images.

A) Post-operative brain CT image shows area of extensive right hemispheric
low-density.

B) Large free-floating thrombus in right internal carotid artery before operation
(arrow).

Several investigators have reported favorable outcomes of the
immediate surgical repair of acute type A dissection complicated by
cerebral malperfusion [2,3]. However, several patients even in their
series developed postoperative neurological deterioration and eventual
cerebral death. The effects of cardiopulmonary bypass and reperfusion
on the ischemic brain have not been elucidated. The optimal method
of protecting the brain during aortic arch surgery for patients with
cerebral malperfusion remains unclear. Estrera and associates reported
19% and 50% operative mortality and neurological recovery rates,
respectively, among 16 patients after aortic repair under profound
hypothermic arrest and retrograde cerebral perfusion [2]. Pocar and
associates reported 0% mortality and an 80% neurological recovery
rate for comatose patients who underwent surgery with ASCP [3].
Several factors, including the time to treatment, collateral circulation,
extent of ischemia, and stroke subtype, might influence the response
to reperfusion. Our patient already had a large free-floating thrombus
in the right internal carotid artery before surgery. The natural history
of free-floating thrombus in the carotid artery is unknown [4]. Free-
floating thrombus is particularly challenging for physicians because
most patients present with acute neurological symptoms and whether
surgical or medical treatment would be more beneficial is unclear.
We could not confirm how hypercoagulability related to cutaneous
polyarteritis nodosa such as anticardiolipin antibody and lupus
anticoagulant antibody was associated with the condition of this
patient. However, thrombectomy should be performed before ASCP as
described Parodi et al. [5]. We could not clarify why the ischemic stroke
occurred, or whether the cerebral infarction or the blood flow decrease
due to dissection or both were involved. However, we considered that a
decrease in cerebral blood flow due to narrowing of the true lumen by
a thrombosed pseudo lumen is one cause of ischemic stroke and that
aortic dissection might cause acute ischemic stroke.
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