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Abstract

BACKGROUND

Aortic dissection (AoD) is a life-threatening disease. Its diversified clinical
manifestations, especially the atypical ones, make it difficult to diagnose. The epileptic
seizure is a neurological problem caused by various kinds of diseases, but AoD with

epileptic seizure as the first symptom is rare.

CASE SUMMARY

A 53-year-old male patient suffered from loss of consciousness for an hour and tonic-
clonic convulsion for two minutes. The patient performed persistent hypomania and
chest discomfort for half an hour after admission. Besides, he had a history of
hypertension without regular antihypertensive drugs, and the results of his bilateral
blood pressure varied greatly. Then, the electroencephalogram (EEG) showed the
existence of epileptic waves. The thoracic aorta computed tomography angiography
(CTA) showed the appearance of aortic dissection, and it originated at the lower part of
the ascending aorta. Finally, the diagnosis was AoD (DeBakey, Type 1), acute aortic
syndrome (AAS), hypertension (Grade 3) and secondary epileptic seizure? He was
given symptomatic treatment to relieve symptoms and prevent complications.

Thereafter, the medical therapy was effective, but he refused our surgical advice.

CONCLUSION




The AoD’s symptoms are varied. When diagnosing the epileptic seizure etiologically,

the AoD is important to consider by clinical and imaging examinations.

INTRODUCTION

Aortic dissection (AoD) is the most common catastrophic aorta disease which is
associated with high mortality ratesl. Usually, AoD has a series of clinical
manifestations, in which chest or back pain was the most common symptom (84.8%)2.
Some patients with AoD have no pain but symptoms of an epileptic seizure, which is
likely to be missed clinically. It is difficult to distinguish various kinds of AoD from
other diseases in the real clinical world3, such as myocardial ischemia and neurological
diseases. Here, we report a case in which the first clinical manifestation of AoD is
epileptic seizure. This rare case reveals that AoD symptoms could be atypical. This

increases the difficulty of diagnosing AoD as soon as possible for clinical practice.

CASE PRESENTATION

Chief complaints
A 53-year-old male patient underwent sudden loss of consciousness and tonic-clonic
convulsion for two minutes when playing cards. He was transported to the Emergency

Department of our hospital one hour later.

History of present illness

Along with these symptoms, the patient also had froth at the mouth, trismus, and
urinary incontinence for eight minutes before admission. He appeared to be hypomanic
and had chest discomfort for half an hour and tonic-clonic convulsion for one minute
since his admission. There were no obvious symptoms of dyspnea, headache or

dizziness.

aistory of past illness




The patient had a history of hypertension for more than 10 years without regular
antihypertensive drugs. He didn't know the stratification and severity of hypertension.

He had no history of other diseases.

Personal and family history

His family had not any related medical history.

Physical examination

The general condition of the patient was fair. He showed persistent irritability for half
an hour, his highest blood pressure on the left upper arm was 220/140 mmHg, and his
heart rate was 112 beats per minute. When the patient is quiet, his left upper arm blood
pressure was 145/90 mmHg, and the right one was 185/113 mmHg. The other vital
signs were stable. The neurological examination showed that his pupils were of the
same size and shape, with a diameter of abcat 3mm, and were sensitive to light reflexes.
The other cranial nerve examinations were normal. Both his superficial and deep nerve
reflections existed. The pathological signs were negative. He had visible limb activity
but no pyramidal signs were detected. The neuromuscular eﬁmination displayed that
his muscle tone and muscle strength were normal. He refused to do the other

coordination movement examinations due to inconvenience.

Laboratory examinations

The patient’s blood test indicated some abnormal items, for example, the white blood
cell count was 24.09x109/L and the neutrophil ratio was 90.84%. The result of the
lactate was 5.50 mmol/L in the biochemical test. In the myocardial enzyme spectrum
test, the value of troponin I was 94.188 pg/L, the value of creatine kinase isoenzyme
was 109.810 ug/L, the value of creatine kinase was 2078.00 IU/L, the value of
myohemoglobin was 3717.750 ug/L and the value of B type natriuretic peptide was
206.650 pg/mL. The results of the urine test, stool test and coagulation test were

normal.




Imaging examinations

The electroencephalogram (EEG) displayed 2-3Hz moderate-high amplitude slow
waves mainly in the left anterior area, the frontal midline area and the right frontal
polar area of the head (Figure 1A). The electrocardiogram (ECG) showed sinus rhythm
and normal ECG (Figure 1B). The results of head magnetic resonance imaging (MRI)
were abnormal hyperintense signals (black arrows) in white matter regions of the brain,
known as the centrum semiovale (Figure 1C). The thoracic aorta computed tomography
angiography (CTAﬁxhibited that the AoD originated at the lower part of the ascending
aorta, extended to the right common carotid artery, the brachiocephalic artery, the left
common carotid artery, the left subclavian artery and the descending aorta (black
arrows), and false lumens were filled with a contrast agent (Figure 1D, E). Other

examinations were normal.

FINAL DIAGNOSIS

AoD (DeBakey, Type I); Acute aortic syndrome (AAS); Hypertension (Grade 3);

Secondary epileptic seizure?

TREATMENT

The patient was monitored emphatically for ECG and blood pressure. The procedures
were conducted instantly, including nursing guidance, health education, drug
treatment, efc. Because the results of the myocardial enzyme spectrum test were high, it
was necessary to pay attention to the myocardial damage caused by drug usage and
measurement, and observe the changes in the patient. He was given a diazepam
injection (10mg) in the Emergency Department to control the symptom of irritability. A
half-hour later, he was transferred to the Department of Neurology for further
treatment. The patient was treated by intravenous infusion with the remifentanil
hydrochloride injection of 2mg per day (6ug/kg/h), the dexmedetomidine
hydrochloride injection of 200ug per day (0.4ug/kg/h), the nicardipine hydrochloride




injection of 2mg per day (3ug/kg/min), the esmolol hydrochloride injection of 100mg
per day (0.05mg/kg/min) and the mannitol injection of 125 mL. We adjusted the
specific total amount of drugs according to the clinical changes of the patient. Those
sedative, analgesic and antihypertensive therapies were effective, but he had tear-like
pain in front of his chest and back pain after 6 h of treatments. The pain lasted for about
1 h, and was relieved after the patient refused further treatment. Then, we further
discussed a practical operation with our doctors in the Department of Thoracic and
Cardiac Surgery: the ascending aorta vascular replacement + total arch replacement +

descending aorta stenting repair, but he refused our surgical therapy.

OUTCOME AND FOLLOW-UP

After three days of treatment, the patient’s mental condition had recovered and there
was no obvious pain. He decided to discharge from our hospital. One week later, the

patient died of the ruptured AoD and hemorrhagic shock.

DISCUSSION

AoD is a challenging disease associated with high misdiagnosis and mortality rates.
Generally, it occurred when either a Ear or an ulcer allowed blood to penetrate from
the aortic lumen into the media, and the inflammatory response to blood in the media
would lead to aortic dilatation and rupture? 4. It had many risk factors irﬂuding
hypertension, smoking, pregnancy, the use of illicit drugs, direct blunt trauma,
Marfan’s syndrome, iatrogenic factors, bicuspid aortic valve deformities, familial
asymptomatic aortic dissection, intramural hematoma expansion and arteritis® 5.
Among these factors, hypertension was the most common one, which accounted for up
to 75% of casest. A study proved that hypertension could promote a pro-inflammatory
state by increasing serum levels of IL 6, IL 8 and MMP 2/97. So, the treatment of
hypertension is an effective way to prevent and control AoD. The patient’s blood

pressure in our case was not under control effectively, and the head MRI also showed




high-signal ischemic lesions that may be caused by long-term unstable hypertension.
Finally, he suffered from the disease.

Because these patients often had a disturbance of consciousness, aphasia and/or
amnesia, most cases may be the lack of necessary medical history and the patient’s
ability to complain of typical pain®. This makes it difficult to further study the
relationship between AoD and epileptic seizure. The AoD and epileptic seizures
appearing at the same time may be a coincidence. However, most researches revealed
that a certain percentage of AoD could trigger corresponding neurological symptoms as
initial performance, including epileptic seizure. Sasaki, H. ‘s results demonstrated that
the number of patients who suffered seizures as the main symptom was two in 127
patients with type A acute aortic dissection?. Nowadays, the pathophysiological
mechanisms between AoD and epileptic seizures have not been studied clearly. Taking
carotid artery dissection as an example, the possible reasons were the disintegration and
displacement of thrombus led to extensive embolization events in both hemispheres
and secondary epileptic seizurell. Moreover, the hemodynamic changes caused by AoD
could lead to thrombosis in the same way, which may cause disorders in the
cardiovascular system and nervous system!!. However, most of the studies focus on
case reports, lacking basic research on relevant mechanisms. The patient with AoD
(DeBakey, Type I) in the case could result in acute cerebral circulation insufficiency and
microthrombosis which further led to a secondary epileptic seizure, irritability and
other symptoms. Therefore, it may be catastrophic if the patient’s disease could not be
diagnosed and managed promptly!2.

Diagnosis of atypical AoD requires comprehensive judgment. As an initial symptom of
AoD, an epileptic seizure may make diagnosis diacult, thus increasing the mortality of
AoD2, Gaul C’s study showed that neurological symptoms as the initial manifestation
of aortic dissection accounted for approximately 30% of patients!®. Neurological
symptoms included ischemic stroke (16%), ischemic neuropathy (11%), syncope (6%),
somnolence (4%), and epilepsy (3%)4. Luckily, we have other evidence to help diagnose

AoD, such as any unexplained hypotension, mild dyspnoea, chest discomfort, loss of




consciousness, blood pressure, electrocardiogram changes, cardiac murmurs, and cold
limbs!5. It is beneficial to measure the pulse amplitude and blood pressure between
arms especially when the difference is more than 20 mmHg in systolic blood pressure.
In general, the test of the myocardial enzyme spectrum is used to identify myocardial
infarction, but the increase in the myocardial enzyme spectrum also indicated that we
should pay attention to the possibility of paﬁ‘nts suffering from AoD. A result studied
by Minamidate, N. et al demonstrated acute coronary artery involvement was
associated with 8.0% of patients with acute type A aortic dissection, and 62% had
myocardial ischemia with creatine kinase isoenzyme elevationl¢. The patient’s blood
test results, especially the myocardial enzyme spectrum test, proved the presence of in
vivo injury and increased inflammation in the myocardium. In our case, the ECG of the
patient was generally normal, but the results were high in the white blood cell count,
the neutrophil ratio, the lactate and myocardial enzyme spectrum. Combined with the
comprehensive analysis of the patient's clinical manifestations and imaging results, we
considered that the possibility of myocardial infarction was small at the same time, and
we needed to give priority to AoD. It was also necessary to regularly monitor the results
of electrocardiograms and myocardial enzymes. Furthermore, the head MRI and
thoracic aorta CTA are essential for all patients with neurological symptoms, especially
when a patient was unconscious and could not get a detailed clinical history, or when
he was complicated by cerebral infarction.Z. It should be emphasized that AoD can be
classified by prognosis and therapeutic consequences in Stanford classjfication (Type A
and B)18. We usually use DeBakey by anatomic patterns, including type I (from the
ascending aorta to the descending aorta), type Il (limited in the ascending aorta) and
type Il (from the descending aorta to distal end) because this classification facilitates
surgical treatment of AoD in detaill?. At last, the AAS is of great value in the diagnosis
of AoD. The AAS includes AoD, intramural hematoma and penetrating aortic ulcer by
the specific classification of CT. The latest research showed that a new and simple
diagnostic algorithm was proposed in cases of suspected AAS. Firstly, the patient’s

clinical suspicion; Then, the ECG, chest x-ray, and laboratory testing including




troponins and D-dimers; Finally, the CT scan and the transthoracic echocardiography
(TTE)2. Overall, the study of diagnostic strategy of AoD had been advanced, which
could guide the treatment better.

The precise surgical aorta repair for AoD patients is very important. Surgical treatment
is the best choice to lower the mortality of AoD. A tailored patient treatment approach
for each of these acute aortic entities was needed?’. In recent years, it has been reported
that the elephant trunk technique was feasible for different surgical strategies, and
helps to save the operation and circulatory arrest times during acute total arch
replacement2l. 22 It also showed simplicity, consistency, and reproducibility in chronic
symptomatic AoD2. However, different schemes and techniques used for the aortic
arch replacement in AoD patients are still controversial issues for every cardiac
surgeon.2t. Despite the issues, an accurate asse&;ment of the aortic anatomy has to be
performed before any surgical repair is certain, including the extension of the dissection
process, the diameters of the aorta, and the exact location between the true and the false
lumen. In addition, we should consider not only the surgical treatment of AoD but also
anti-epileptic drugs for psychiatric disorders. The epileptic seizure may affect the
disease process of AoD through neurological and endocrine pathological dysregulation.
AoD further reduces cerebral blood supply and causes a vicious cycle. Because there are
not enough related researches to study, we suggest that symptomatic treatment is
needed to adapt to surgical indications as soon as possible. This may bring benefits to

patients.

CONCLUSION

In summary, the patient experienced type I AoD with an epileptic seizure as the first
symptom. We emphasize that the possibility of AoD should be considered when
diagnosing epileptic seizure. Measuring the blood pressure difference between the arms

and the head and aorta image analysis is essential to the diagnosis.
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