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Aortic Dissection after Intravenous Thrombolysis in Acute Cerebral Infarction
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Abstract
Use of recombinant tissue plasminogen activator (rt-PA) for the treatment of acute cerebral infarction secondary to aortic dissection is challenging because of a narrow time window and potential life-threatening complications. An 80-year-old woman with right middle cerebral artery infarction was treated with rt-PA. Although she had no history, symptoms, or sign of aortic dissection, carotid CT angiography revealed aortic arch dissection. Mediastinal widening, which did not show on initial chest X-ray, developed on follow-up chest X-ray. This observation indicates that physicians should monitor patient symptoms for signs of aortic dissection during thrombolysis and perform chest X-ray or carotid angiography immediately after thrombolysis even if the patient has no symptoms or signs of aortic dissection on onset of acute cerebral infarction.
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When intravenous thrombolytic agents are administered to patients with aortic dissection, it may result in aortic rupture and also dilated intramural hematoma, leading to stenosis or distal emobolism in the aorta and branch arteries. In the case of invasion of the origin of the aorta, hemopericardium or cardiac tamponade may occur, resulting in death.1, 2 However, when a patient who has no previous aortic dissection is admitted to a hospital with distinct acute cerebral infarction symptoms, and in a situation where a prompt thrombolytic therapy has to be decided, there is no time to delay thrombolytic therapy with testing for a pre-existing aortic dissection. In several previous studies there were case reports of discovering an aortic dissection in the process of considering or administering a thrombolytic agent in patients with acute cerebral infarction.3, 4, 5 Among these cases, there were cases of symptoms showing aortic dissection at the time of admission and in some cases, the aortic dissection symptoms newly appeared or aortic dissection was diagnosed during the consideration or administration of thrombolytic agent. However, it is rarely reported that aortic dissection is discovered with a routine carotid angiography to find out the cause of cerebral infarction without newly developed aortic dissection symptoms at the time of admission and before and after the administration of thrombolytic agent. The authors report the discovery of aortic dissection from carotid CT angiography routinely performed after administering the intervenors thrombolytic agent in patients with acute cerebral infarction who had no symptoms of aortic dissection before or after thrombolytic therapy.
CASE
An 80-year-old woman came to the emergency room with a sudden onset of consciousness degradation and left hemiplegia that had occurred 32 minutes ago. The patient had no specific medical history except that she was taking an antihypertensive drug due to hypertension. At the time of admission, the vital signs were 110/70 mmHg blood pressure, 62 times/min pulse rate, 20 times/min respiratory rate and 36.5 degree Celsius body temperature. In the neurological examinations performed on admission, the level of consciousness was a hypnoleptic state, and the symptoms were gaze deviation to the right, dysarthria, left central facial paralysis, left hemiparesis (MRC grade I) and positive for left Babinski symptoms. The results of basic blood tests and electrocardiograms were all normal and it was confirmed that there was no medical history of contraindication for intravenous thrombolytic therapy.
From brain CT scans performed 43 minutes after the onset of symptoms, it was confirmed that there was no cerebral hemorrhage or low shade areas. At 66 minutes after the onset, 34.2 ㎎ (0.9 ㎎/㎏) of the recombinant tissue plasminogen activator (rt-PA, Alteplase) was administered. After administration of rt-PA, consciousness deterioration and dysarthria were improved. Additionally, from the Diffusion-Weighted Brain MRI imaging performed a mild high signal intensity lesion along the cortex in the right cerebral artery region was found (Fig. 1A), and there was stenosis of the right cerebral artery and intracranial internal carotid artery stenosis in the brain magnetic resonance angiography (Fig. 1B). An intra-arterial thrombectomy was not performed because the brain lesion was large and there was no arterial occlusion. The chest X-ray performed 109 minutes after the onset was found to be normal (Fig. 2A). In the carotid CT angiography, which is routinely performed to determine the cause of cerebral infarction, we found that there was aortic dissection at the ascending aorta, right common carotid artery and aortic arch (Fig. 3A). Vital signs were all normal, and there was no pain in the chest, abdomen, side and back. Cardiac enzyme tests were normal and the transthoracic echocardiography showed overall hypokinesia and cardiac output rate of 39.11%. Aortic CT angiography showed aortic dissection from the origin of the aorta to the abdominal aorta and bilateral iliac arteries (Stanford A, DeBakey I) (Fig. 3B). A chest X-ray showed mediastinal widening that was not present in the initial X-ray (Fig. 2B). The patient underwent surgery for aortic dissection 12 hours after intravenous thrombolytic therapy and 3 months later, she is under rehabilitation with left upper and lower paralysis (MRC grade I).
[image: Figure F1 ]Fig. 1
MR diffusion weighted images (A) and MR angiography (B) shows acute right hemispheric infarction with stenosis of the right middle cerebral artery and intracranial internal carotid artery (white arrows).


[image: Figure F2 ]Fig. 2
Comparing with unremarkable initial chest X-ray (A), followed-up chest X-ray revealed mediastinal widening (B, black arrowheads).


[image: Figure F3 ]Fig. 3
Carotid (A) and aorta CT angiography (B) shows that aortic dissection (Stanford A, DeBakey I) with the occlusion ofthe right common carotid artery (black arrows).



DISCUSSION
Intravenous thrombolytic agents may cause aortic rupture and dilation of dissection in patients with aortic dissection.1, 2 According to the newly revised American Clinical Practice Guidelines for Stroke, intravenous thrombolytic therapy is not recommended for patients with aortic dissection.6 In addition, routine chest X-ray is not recommended before the administration of the thrombolytic agent in order to prevent the delay of intravenous thrombolytic agent administration. However, in exceptional circumstances when there are clinical findings that suggest aortic dissection, it is stated that chest X-ray or CT angiography are recommended before the administration of the thrombolytic agent. Suspected symptoms of aortic dissection include weak pulse, hypotension, pain in the chest, abdomen, side, or back. Examination findings include mediastinal widening in the chest X-ray, and common carotid artery dissection (especially, on the right) in the carotid artery angiography.
Reports of newly discovered aortic dissection during the consideration or administration of intravenous thrombolytic agent in patients with acute cerebral infarction without a history of aortic dissection have been reported frequently, including in literature reviews.3, 4, 5 In some reports, chest pain, hypotension or weak pulse at the time of admission was a sign of aortic dissection. Some other reports suggested that a newly developed chest, abdomen, side or back pain, hypotension, weak pulse, or cardiac arrest after the admission led to the diagnosis of aortic dissection. In other reports, there were no clinical findings of suspecting aortic dissection at admission, but the aortic dissection was discovered through carotid angiography (carotid MR angiography, carotid Doppler ultrasound, or esophageal echocardiography) to determine the cause of cerebral infarction or autopsy.7, 8, 9, 10, 11 However, these reports did not mention if there were any clinical findings of suspecting aortic dissection after admission (Table 1). On the other hand, in this case the patient has no chest, abdomen, side, or back pain or decreased blood pressure and pulse at the time of admission and after admission. Aortic dissection was suspected based on the findings of a carotid artery CT angiograph that is performed routinely for patients with cerebral infarction. Finally, aortic CT angiography showed the Stanford A aortic dissection invading from the origin of the aorta to ascending aorta and the Debake I aortic dissection connected from ascending aorta to aortic arch, abdominal aorta and iliac artery. In addition, unlike other reports, in this case the change was observed in the chest X-ray. The mediastinal widening was newly present in the follow-up X-ray, but in the light of initial chest X-ray which was normal, it is thought that a slight premorbid asymptomatic aortic dissection caused the cerebral infarction and aortic dissection was exacerbated further due to the intravenous thrombolytic therapy or aortic dissection occurred as a rare complication of intravenous thrombolytic therapy in a patient with acute cerebral infarction.
[image: Table  ]Table 1
Summary of reported cases of aortic dissection diagnosed by routine evaluation in patients without initial clinical clueRef: references number, BP: blood pressure, AAD: aortic arch dissection, tPA: tissue plasminogen activator, NA: not applicable, TEE: transesophageal echography, CD: carotid Doppler, MRA: magnetic resonance angiography, CTA: computed tomography angiography




When considering intravenous thrombolytic therapy in patients with acute cerebral infarction, careful observation should be made before and after the administration of thrombolytic agents if there are any suspected aortic dissection symptoms according to the American Clinical Practice Guidelines for Stroke. However, since the suspected aortic dissection symptoms may not appear especially in elderly patients, it may be necessary to perform a routine chest X-ray and carotid angiography after the intravenous thrombolytic therapy to perform an additional check on the aortic dissection symptoms.
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[image: Figure F1 ]Figure 1

MR diffusion weighted images (A) and MR angiography (B) shows acute right hemispheric infarction with stenosis of the right middle cerebral artery and intracranial internal carotid artery (white arrows).
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Comparing with unremarkable initial chest X-ray (A), followed-up chest X-ray revealed mediastinal widening (B, black arrowheads).
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[image: Figure F3 ]Figure 3

Carotid (A) and aorta CT angiography (B) shows that aortic dissection (Stanford A, DeBakey I) with the occlusion ofthe right common carotid artery (black arrows).
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Summary of reported cases of aortic dissection diagnosed by routine evaluation in patients without initial clinical clueRef: references number, BP: blood pressure, AAD: aortic arch dissection, tPA: tissue plasminogen activator, NA: not applicable, TEE: transesophageal echography, CD: carotid Doppler, MRA: magnetic resonance angiography, CTA: computed tomography angiography
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