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a b s t r a c t 

Because of the high blood flow and high pressure, the aortic arch, which sends out 3 

branches including the innominate artery that separates the right common carotid artery 

and the right subclavian artery, the left common carotid artery, and the left subclavian artery, 

is an important blood vessel supplying the brain and spinal cord, so the risk of aneurysms 

in this area is very high. The main risk is that the rupture can cause massive bleeding; 

the secondary is that some aortic arch lesions can cause insufficient blood supply to the 

brain or spinal cord. If early diagnosis can be detected, it could be treated completely with 

minimally invasive or open surgery. Therefore, especially for this kind of patient, the sig- 

nificance of treatment is great, and better results can be obtained through treatment. Here 

is a 48-year-old female patient with dysplasia of the distal aortic arch, multiple aortic pari- 

etal aneurysms, and abnormal origin of the left subclavian artery, which originates from the 

tortuous and twisted aorta. 

© 2023 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

Introduction 

The most common cause of aortic arch aneurysms is
atherosclerosis, apart from cystic myonecrosis, trauma, and
infection. Aneurysms caused by syphilitic aortitis are rare. Af-
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Case presentation 

A 48-year-old female patient was admitted to the hospital due
to head distention, paroxysmal numbness of the right limbs,
edema of both lower limbs, nausea, no vomiting for more than
a month, and progressive aggravation for one day. The blood
pressure of the right upper arm was 164/60 mmHg, and that of
the left upper arm was 130/55 mmHg. There were no disorders
of consciousness or limb movement. Since the onset, she has
been no abnormality in spirit, diet, poor sleep, and no signifi-
Fig. 1 – Dysplasia of the distal arch of aorta accompanied by mult
the left neck turn back, the whole process was neoplastic expan
lower part of the turning point (white arrow). (B) The turning poi
(white arrow). (C) The distal aortic arch curved upward to the left
atherosclerotic plaque attached to the wall (white arrow). (D) The
distal end of the aortic arch to the descending part of the cervica
turned in the distal segment of aortic arch (white arrow). (F) The
upward to the left neck and turned back, and an aneurysm was 
CTA, the distal segment of the aortic arch twisted and turned up
the descending aorta (white arrow). (H) Looking behind the neck
to the left neck, and then turned back to the descending aorta (w
distal end of the aortic arch twisted upward, and then turned to 

could be seen (white arrow). 
cant change in weight. No diagnosis and treatment were per-
formed outside the hospital. After admission, there were no
significant abnormalities in blood lipids, blood glucose, liver
function, and renal function, and no significant abnormalities
were found in the results of a plain magnetic resonance scan-
ning (MRI) and diffusion-weighted magnetic resonance imag-
ing (DWI) of the brain. 

An ultrasound examination of the carotid artery was per-
formed to improve the diagnosis. The scan showed no sig-
nificant abnormalities in the bilateral common and internal
carotid arteries inner diameter, intima-media, and blood flow
iple aneurysms. (A) From the distal end of the aortic arch to 

sion, and the left subclavian artery could be seen from the 
nt where the distal end of the aortic arch reversed upward 

 neck and turned back, forming an aneurysm with 

 origin of the left subclavian artery could be seen from the 
l reentry (white arrow). (E) The position of tortuous upward 

 turning point where the distal end of aortic arch bent 
formed (white arrow). (G) From the front view of the neck 

 to the left neck, and then turned back down to continue to 

 CTA, the distal end of the aortic arch twisted and went up 

hite arrow). (I) From the right back of the neck CTA, the 
the descending aorta, from which the left subclavian artery 
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velocity. A large blood vessel was found in the lower part of the
left neck, with the widest internal diameter of about 25 mm
and a length of about 42 mm. The intima-media of this area
was coarse and thickened, with multiple plaques visible, with
the largest being about 17.2 × 2.4 mm (strong echo). The cross-
section showed that the upper part of the thick blood vessel
was blind, with several large bulges, and no abnormal blood
vessel branches and blood flow into the periphery were found
in the peripheral scan. It seemed to be separated into 2 lu-
mens by the downward scanning from the blind end, and the
separation structure was not displayed. The blood flow was
mixing and alternating red and blue, and the left subclavian
artery originated from the left posterior side of the descending
lumen, with an internal diameter of about 6.1 mm and a peak
velocity of 85 cm/s. And the coarse blood vessel continued to
extend to the rear of the sternum. Scanning from the trans-
verse arch of the aorta in the superior sternal fossa, the in-
ner diameter of the arch was 29 mm. After separating the bra-
chiocephalic artery and the left common carotid artery, a large
blood vessel was seen in the distal segment into the descend-
ing part of the arch. Color Doppler flow imaging showed that
the blood flow deviated from the direction of the probe was
blue, and the flow rate was about 92 cm/s. No obvious abnor-
malities were found when scanning the inner diameter, blood
flow velocity and blood flow direction of the ascending aorta,
thoracic aorta and abdominal aorta. Ultrasound indicated ab-
normal blood vessels in the left lower neck; angiography was
recommended. 

Later, head and neck computed tomography angiography
(CTA) was performed. The results showed that the distal part
of the wall of the aortic arch ran upward from the back of the
left thorax and up to the neck. The lower edge of the C-7 ver-
tebral body horizontally folded inward and turned downward
to continue to be the thoracic aorta. Diffuse calcified plaque
attached to the wall could be seen in the tortuous turning seg-
ment of the aorta. Three nodular bulges could be seen in the
tortuous top segment of the aorta. There was no abnormality
in the origin of the brachiocephalic artery and the left com-
mon carotid artery. The left subclavian artery originated from
the tortuous turning segment of the aorta. Conclusions: (1)
distant tortuous and lengthy changes of the aortic arch, con-
sidering abnormal development; (2) multiple nodular protru-
sions and multiple aneurysms in the convoluted top segment
of the aorta; (3) the left subclavian artery originates from the
tortuous aorta ( Fig. 1 ). 

Discussion 

Aortic arch diseases mainly include coarctation of the arch,
breaking of the arch, right aortic arch, aortic dissection, abnor-
mal aortic branches, right subclavian artery vagus, etc. Oth-
ers, such as left and right carotid artery co-trunk, double bra-
chiocephalic trunk, right vertebral artery from the aortic arch,
etc. The total incidence rate of the variation type is less than
1%, which is a rare type and is mostly seen in case reports [1] .
Developmental abnormalities of the distal aortic arch accom-
panied by descending aortic stenosis are common in reports
[2 ,3] . 
In this patient, it is rare that the distal end of the aortic
arch meanders upward in the neck and then turns back down-
ward to continue to the descending aorta (from which the
left subclavian artery emanates) with multiple aneurysms. Its
aneurysm may be related to congenital factors such as dys-
plasia or absence of smooth muscle in the middle layer of
the arterial wall or may be related to acquired factors such
as hemodynamic effects and atherosclerosis. The protruding
aneurysm of the aorta may compress surrounding tissues, and
the deformation or damage of the related blood vessels, tra-
chea, nerves and other structures can result in corresponding
pathological and physiological changes. In severe cases, they
can rupture and endanger life. So it is important to diagnose
this kind of case correctly and early and to benefit from im-
proving prognosis. 

Conclusion 

In this manuscript, distal aortic arch dysplasia with multiple
aneurysms can be found by using ultrasound and angiography
CT together and diagnosed accurately earlier. If the diagno-
sis can be detected in the earlier phase, the patient should be
treated completely with minimally invasive or open surgery.
Therefore, especially for this kind of patient, the significance
of treatment is great, and better results can be obtained. So it
is important to use ultrasound and angiography CT together
for earlier diagnosis of this disease. 

Patient consent 

The patient has seen a version of the manuscript to be sub-
mitted and to be published and she gave her consent for his
image or other information relation to her to be reported in
the above named manuscript for consideration of publication
in the Radiology Case Reports (RCR) . 

The patient understands that protected health information
such as identification number, billing information, address,
will not be published and that efforts will be made to conceal
her identity. However, diagnostic or medical imaging may be
published. 

The patient understands that the material may be pub-
lished in the Radiology Case Reports (RCR) Journal . As a re-
sult, she understands that the material may be seen by the
general public. She understands that she may revoke con-
sent at any time before publication, but once the informa-
tion has been published revocation of the consent is no longer
possible. 
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