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【 CASE REPORT 】

Ischemic Stroke Due to Spontaneous Dissection of the
Brachiocephalic to the Common Carotid Artery with a Fatal

Course after Expansion to the Ascending Aorta

Kazumasa Oura, Mitsunobu Sato, Mao Yamaguchi Oura, Ryo Itabashi and Tetsuya Maeda

Abstract:
Spontaneous dissection of the brachiocephalic artery is rare, and there is insufficient evidence for optimal

treatment. We herein report a case of ischemic stroke due to spontaneous dissection of the brachiocephalic to

the right common carotid artery. The patient was treated medically but died suddenly 18 days after the onset

because of aortic dissection. Although almost all reported cases of spontaneous dissection of the brachio-

cephalic artery have had good outcomes with medical management, it is important to note that sudden devel-

opment of aortic dissection might occur, even without initial findings suggestive of this condition.
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Introduction

Spontaneous dissection of a cervical artery is rare, with

an incidence of approximately 3 per 100,000 people per

year; however, this condition is one of the most common

causes of juvenile stroke, accounting for 10-25% of all

cases (1, 2). Notably, cases with spontaneous brachio-

cephalic artery dissection are even less frequently re-

ported (3-7).

We herein report a case of spontaneous dissection of the

brachiocephalic and the right common carotid artery (CCA)

with sudden chest pain and transient left paresthesia.

Case Report

A 56-year-old man was admitted to our department 150

minutes after the onset of sudden chest pain and transient

left paresthesia. He had untreated hypertension and no re-

cent history of trauma and had smoked for 36 years. Fur-

thermore, his brother had a history of aortic dissection.

Upon admission, his neurological findings were normal,

and chest pain and paresthesia had resolved. His blood pres-

sure measurement was 94/57 mmHg without a marked dif-

ference between the right and left sides. His pulse rate was

47 beats/min, and his body temperature was 36.9°C. He was

169 cm tall and weighed 51 kg, and there were no skin or

skeletal abnormalities.

Electrocardiography showed no abnormalities, and

contrast-enhanced computed tomography (CT) of the neck

and chest revealed acute dissection involving the origin of

the brachiocephalic artery (Fig. 1A) that extended into the

right CCA (Fig. 1B). There were no findings suggestive of

aortic dissection in the ascending aorta (Fig. 1C) or aortic

arch (Fig. 1D). On carotid ultrasonography, the false lumen

communicated with the true lumen at the immediately proxi-

mal segment of the internal carotid artery (ICA)

(Fig. 2A, B). Blood chemistry test results showed elevated

brain natriuretic peptide (88.8 ng/L), and no other abnor-

malities, including D-dimer concentrations, were observed.

Diffusion-weighted imaging showed acute infarcts in the

right frontal lobe (Fig. 3A), and magnetic resonance angiog-

raphy showed no abnormalities in the intracranial arteries

(Fig. 3B).

He was treated with oral aspirin. His blood pressure was

maintained at approximately 90/60 mmHg without antihy-

pertensive treatment, and the pulse rate was approximately

40 beats/min. Contrast-enhanced CT obtained six days after

Division of Neurology and Gerontology, Department of Internal Medicine, School of Medicine, Iwate Medical University, Japan

Received: October 29, 2021; Accepted: December 19, 2021; Advance Publication by J-STAGE: February 1, 2022

Correspondence to Dr. Kazumasa Oura, koura@iwate-med.ac.jp



Intern Med 61: 2483-2487, 2022 DOI: 10.2169/internalmedicine.8931-21

2484

Figure　1.　Initial contrast-enhanced CT of the neck and chest. Coronal images showing arterial dis-
section extending from the brachiocephalic artery (A, arrow) to the right CCA (B, arrows). The true 
lumen (B, arrows) is seen in the arterial dissection. Axial images showing no findings suggestive of 
aortic dissection in the ascending aorta (C, arrow) or aortic arch (D, arrow). CT: computed tomogra-
phy, CCA: common carotid artery

Figure　2.　Carotid ultrasonography of the right CCA to the extracranial ICA. A) Axial B mode im-
age showing an intimal flap in the right CCA (arrowheads). B) Longitudinal B mode image showing 
the false lumen communicating with the true lumen at the immediately proximal segment of the inter-
nal carotid artery (arrow). CCA: common carotid artery, ICA: internal carotid artery

the stroke onset showed slight enlargement of the false lu-

men in the brachiocephalic artery and the right CCA; how-

ever, we decided not to perform surgical treatment based on

the asymptomatic course and the carotid ultrasonography

findings suggesting a sufficient anterograde blood flow in

the ICA. Contrast-enhanced CT obtained 15 days after the

stroke onset showed no change in the dissection. Eighteen

days after the stroke onset, he suddenly complained of chest

pain, which was followed by pulseless electrical activity five

minutes later. Although we performed immediate cardiopul-

monary resuscitation measures, including tracheal intubation

and pericardiocentesis for cardiac tamponade, which was

suggested by transthoracic echocardiography, the patient did

not recover and died 90 minutes after the sudden chest pain.

Whole-body CT obtained after death showed extended ar-

terial dissection not only at the brachiocephalic artery but

also from the ascending aorta to the descending aorta just

before the celiac artery, as well as massive pericardial effu-

sion (Fig. 4).

Discussion

The cause of spontaneous cervical artery dissection has

not been definitively elucidated, and it is speculated to be
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Figure　3.　Brain MRI and MRA findings on admission. A) Diffusion-weighted images showing acute 
cerebral infarcts scattered in the right frontal lobe (arrows). B) MRA did not show occlusion or ste-
nosis of the major cerebral arteries. MRI: magnetic resonance imaging, MRA: magnetic resonance 
angiography

Figure　4.　Whole-body CT after death. A-D) Consecutive axial non-contrast CT whole-body images 
showing extended arterial dissection not only at the brachiocephalic artery but also from the ascend-
ing aorta to the descending aorta just before the celiac artery (arrows). Massive pericardial effusion 
is also visible (arrowheads). CT: computed tomography

multifactorial, involving genetic predisposition, environ-

mental factors, such as trivial trauma, and infections (2). As

in the present case, low blood pressure and bradycardia can

be caused by carotid sinus syndrome owing to carotid artery

dissection (8). It is presumed that ischemic stroke or tran-

sient ischemic attack (TIA) is caused by embolism from the

dissected arteries (9). Although several randomized con-

trolled trials have been performed to determine the optimal

antithrombotic treatment for patients with ischemic stroke or

TIA due to carotid artery dissection, there is no consensus

concerning whether antiplatelet treatment or anticoagulation

is suitable.

In the Cervical Artery Dissection in Stroke Study

(CADISS) trial, there was no significant difference in out-

comes between anticoagulation and antiplatelet treatment in

250 patients with cervical artery dissection (10). The

TREAT-CAD trial, which was designed to address the non-

inferiority of aspirin, failed to prove the non-inferiority of

antiplatelet treatment with aspirin to the warfarin group in

194 patients with symptomatic cervical artery dissec-

tion (11).

The characteristic point of this case was that arterial dis-

section had extended not only to the CCA but also to the

brachiocephalic artery. The details of five previously re-

ported similar cases and the present case are summarized in

Table. All patients were men, and except for a case of rup-
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Table.　Summary of Previous Reports of Spontaneous Dissection of the Brachiocephalic Artery.

Case 

No.
Reference Age Sex

Location of 

dissection

Neurological 

symptoms
Treatment Outcome

1 (6) 61 Male Brachiocephalic 

artery (ruptured)

None Surgery Developed type A 

aortic dissection and 

underwent reoperation

2 (7) 67 Male Brachiocephalic 

artery

Left 

hemiparesis 

and dysarthria

rt-PA (for stroke), 

anti-hypertensive 

treatment

Fluctuation of 

symptoms followed by 

worsening

3 (4) 41 Male Brachiocephalic 

artery and right 

CCA

Ataxia, slurred 

speech, and left 

facial weakness

Heparin No additional event

4 (3) 68 Male Brachiocephalic 

artery, right 

CCA, and right 

subclavian artery

None Anti-hypertensive 

treatment, aspirin, 

and warfarin

No additional event at 

6 months

5 (5) 50 Male Brachiocephalic 

artery and right 

subclavian artery

None Anti-hypertensive 

treatment and 

aspirin

No additional event 1 

year later

6 The present case 56 Male Brachiocephalic 

artery and right 

CCA

Transient left 

paresthesia

Aspirin Developed acute type A 

aortic dissection and 

died

rt-PA: recombinant tissue plasminogen activator, CCA: common carotid artery

tured dissection that was initially treated surgically (case No.

1) (6), all cases were treated medically (case No. 2-5)

(3-5, 7). Case No. 1 required surgical repair of the aortic

arch because of subsequent aortic dissection two weeks after

initial surgical replacement of the brachiocephalic artery (6).

In comparison, the present case was also treated medically

with aspirin; however, he developed aortic dissection with a

fatal outcome. Although surgical treatment is standard for

aortic dissection involving the ascending aorta (12), there

were no clinical or radiological findings suggestive of aortic

dissection except for transient chest pain at the onset, in the

present case. Therefore, we had insufficient time to surgi-

cally repair the aortic arch because of the rapid course of

the aortic dissection.

Because of the small number of reported cases, there is

no consensus concerning the treatment of brachiocephalic

artery dissection not involving the ascending aorta (3, 5).

Karmy-Jones et al. reported that patients with traumatic dis-

section of the brachiocephalic artery were able to be man-

aged medically, but patients with a pseudoaneurysm should

be treated surgically because of the risk of vessel rup-

ture (13). In addition, some reports have recommended sur-

gical treatment even in patients with asymptomatic aneu-

rysms, not because of arterial dissection but because of the

presumed high risk of vessel rupture (14).

It might be difficult to predict progression to aortic dis-

section in patients with spontaneous dissection of the

brachiocephalic artery. In the literature, we were unable to

find any marked differences, including in radiological find-

ings, between the cases with and without aortic dissection.

To our knowledge, the only report of aortic dissection after

idiopathic brachial artery dissection was published by Mu-

nakata et al. (6). In their case, aortic dissection occurred two

weeks after surgery for a ruptured brachiocephalic ar-

tery (6). Although it is well known that Marfan’s syndrome

and bicuspid aortic valve are risk factors for aortic dissec-

tion (15), our patient had no skeletal abnormalities sugges-

tive of Marfan’s syndrome, and the aortic valve was tricus-

pid. However, he had untreated hypertension and a family

history of aortic dissection. It has been reported that 15-30%

of patients with aortic aneurysms or dissection have a family

history of these conditions (16). Even after excluding indi-

viduals with Marfan syndrome or bicuspid aortic valve, a

family history of aortic dissection has been shown to be as-

sociated with an increased risk of aortic dissection (17). Fur-

thermore, smoking is also a risk factor for aortic dissec-

tion (18), and our patient was a current smoker. These risk

factors for aortic dissection might be related to subsequent

aortic dissection in patients with spontaneous brachio-

cephalic artery dissection. The common risk factors of

brachiocephalic artery dissection and aortic dissection are

unclear at present. However, this patient developed aortic

dissection, suggesting the possibility of a common vascular

vulnerability. The further accumulation of cases is warranted

to establish the optimal indications for surgery for spontane-

ous brachiocephalic artery dissection.

Conclusion

In conclusion, we encountered a case of spontaneous dis-

section of the brachiocephalic to the right CCA followed by

sudden fatal aortic dissection. It is important to note that the

sudden development of aortic dissection might occur in

cases of spontaneous dissection of the brachiocephalic ar-

tery, without initial findings suggestive of aortic dissection.
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