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a b s t r a c t 

Arterial tortuosity syndrome is a rare genetic disorder characterized by dilation, elongation, 

and significant tortuosity of major arteries. Approximately 100 cases of this disorder have 

been reported worldwide, including 3 reports in Iran. We describe a case of arterial tortuosity 

syndrome suspected during the preoperative evaluation for hypertrophic pyloric stenosis, 

where the thoracic aorta was not visualized appropriately in transthoracic echocardiogra- 

phy. Our report focuses on identifying the disease through diagnostic imaging. 

© 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 

Arterial tortuosity syndrome is a rare genetic disorder charac-
terized by significant tortuosity and dilation of major arteries,
including the aortic arch and its branches- along with several
other connective tissue abnormalities throughout the body [1] .
A literature review reveals approximately 100 cases of this dis-
order, with very few reports of concomitant hypertrophic py-
loric stenosis [2 ,3] . In this report, we present a case of arterial
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tortuosity syndrome diagnosed with preoperative CT angiog-
raphy. 

Case report 

A 4-week-old male infant was presented to our center by his
parents with the complaint of projectile vomiting. He was the
third child of consanguineous parents with 2 previous healthy
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Fig. 1 – Chest X-ray shows the normal radiographic 
appearance of the heart and pulmonary vascularity. A 

distended stomach (white arrows) is apparent in the 
abdomen, consistent with the patient’s hypertrophic 
pyloric stenosis. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

children. He was born full term via an uncomplicated Ce-
sarean section. 

The patient was symptom-free until 8 days before admis-
sion when he started to have projectile non-bilious vomiting
episodes after feeding. 

On physical examination, he was noticed to have dysmor-
phic facial features, such a high palate, micrognathia, large
ears, and an elongated face. Heart sounds were regular with-
out any specific murmurs. There was a significant blood pres-
sure discrepancy of 90-95 mmHg systolic in the upper extrem-
ities and 60 mmHg systolic in the lower extremities. 

An abdominal ultrasound exam revealed elongation of the
pyloric canal (18 mm), associated with increased muscle thick-
ness (3.8 mm), suggestive of hypertrophic pyloric stenosis
(HPS); and a pyloromyotomy surgery was planned. 

Due to the blood pressure discrepancy, a preoperative chest
x-ray and echocardiogram were done. The chest X-ray did not
reveal significant abnormality and was interpreted as a nor-
mal neonatal chest ( Fig. 1 ). Transthoracic echocardiography
showed normal heart structure and function, although the
aortic arch and descending aorta were not visualized properly.

Computed tomography angiography (CTA) was performed
for further evaluation of possible congenital vascular anoma-
lies of the aortic arch and thoracic aorta. Imaging findings
showed dilation, elongation, and significant tortuosity of the
aortic arch and its branches, including bilateral common
carotid, subclavian, intercostal, and internal mammary ar-
teries, associated with the tortuous course of the right pul-
monary artery. The tortuosity and elongation of the aortic
arch had caused multiple kinking in its course ( Fig. 2 ). Simi-
lar changes were also visible in the abdominal aorta and all
its branches ( Fig. 3 ). The hypertrophied pyloric canal muscle
was also visualized in sections of the abdomen ( Fig. 3 ). 

Arterial tortuosity syndrome was suggested based on char-
acteristic CTA findings. A retrograde detailed history revealed
that the patient’s brother was previously evaluated for vascu-
lar problems after the detection of a heart murmur during his
routine examinations, in which he was found to have signifi-
cant tortuosity of the aortic arch and thoracic aorta (medical
images are not available). 

A pyloromyotomy surgery was performed, and the patient
recovered uneventfully. 

Discussion 

Arterial tortuosity syndrome is a rare congenital disorder
characterized by significant elongation and tortuosity of large
arteries, mostly the aorta and pulmonary arteries. Approxi-
mately 100 cases of this syndrome are reported in the litera-
ture [1] , including only 3 cases in Iranian patients [4 –6] . Our
case is the second reported pediatric patient with arterial tor-
tuosity syndrome in the Iranian population. 

Clinical presentations of this syndrome include character-
istic craniofacial features (including a long face and hyper-
telorism) and variable connective tissue presentations; such
as skin hyperelasticity or inguinal and diaphragmatic hernias.
The association of arterial tortuosity syndrome with HPS has
been reported in a few cases [7] . This association can be jus-
tified as part of the connective tissue disorders of this syn-
drome [2 ,3] . Also, the concomitant occurrence of HPS with var-
ious congenital heart defects has been rationalized in several
previous studies based on common genetic pathways in the
development of the pyloric muscle and the heart and vascu-
lar structures [8 ,9] . However, due to the rarity of this syndrome,
and even rarer association with HPS, it is not possible to confi-
dently judge whether or not this association is incidental, and
further studies are required on this matter. 

Genetically, arterial tortuosity syndrome is caused by mu-
tations in the SLC2A10 gene, which has a role in encoding
the glucose transporter GLUT10. The exact pathogenic mech-
anism of these mutations remains unclear; however, it is hy-
pothesized that GLUT10 has a role in elastin and collagen mat-
uration through its activities in the endoplasmic reticulum of
the cells. Hence, its mutations can lead to the fragmentation
of the elastic fibers in the medial layer of the arterial wall, a
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Fig. 2 – Images from CTA of the thoracic aorta and pulmonary arteries show dilation, elongation, and significant tortuosity 

of the aortic arch (asterisk, A and B) and its branches, including bilateral common carotid arteries (black arrowheads, A) and 

subclavian arteries (black arrows, A), internal mammary arteries (white arrowheads, D), and intercostal arteries (E), 
associated with the tortuous course of the right pulmonary artery (white arrow, C). The tortuosity and elongation of the 
aortic arch cause multiple kinking in its course (dashed arrows, A and B). 

Fig. 3 – Images from CTA of the thoracic and abdominal aorta show significant tortuosity in the abdominal aorta (asterisk, 
A) and its branches, including the celiac artery (white arrow, B) intrahepatic branches of the proper hepatic artery (black 

arrows, C and D) and renal arteries (black arrowheads, D). The hypertrophied pyloric canal muscle is also visualized in the 
sections of the abdomen (white arrowhead, E). 
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finding observed in the histopathologic evaluation of arterial
walls in patients with ATS [1] . 

Cross-sectional Imaging findings of this syndrome have
been described in very few reports, with most reports
concentrating on genetic and clinical findings. Conventional
and CT angiographic findings of this syndrome include elon-
gation and tortuosity of major arteries, mostly the aortic arch
and its branches, and the pulmonary arteries, which can lead
to multiple arterial stenoses due to kinking of vessels [10] .
Our case excellently demonstrates the CT angiographic find-
ings of arterial tortuosity syndrome, significant dilation and
tortuosity of the aortic arch and all of its branches, including
intercostal and internal mammary arteries, associated with
a tortuous course of the right pulmonary artery. Multiple
kinking in the aortic arch was also present, which could
potentially be the cause of the blood pressure discrepancy
between the upper and lower limbs. 

An interesting imaging point in our case is the demon-
stration of concomitant significant tortuosity in the abdom-
inal aorta and its branches, including intrahepatic branches
of the proper hepatic artery, and renal arteries. Our case also
highlights the unusual clinical presentations and the diagnos-
tic challenges that can be encountered in this syndrome due
to the abnormal course of the tortuous thoracic aorta, such
as blood pressure discrepancy and nonvisualization of the
thoracic aorta in transthoracic echocardiography. This unique
presentation has not been described in previous cases. 

Conclusion 

Arterial tortuosity syndrome can cause diagnostic challenges
related to an abnormal course of the aortic arch and other ma-
jor arteries. Familiarity with this entity could help physicians
manage further diagnostic workups. CT angiography can ac-
curately demonstrate the position and anatomy of the aortic
arch and thoracic aorta and can be problem-solving in chal-
lenging cases of a non-diagnostic transthoracic echocardio-
gram. 
Patient consent 

Written informed consent was obtained from the patient’s
guardian for publication of clinical data and diagnostic im-
ages. 
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