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Arterial Tortuosity Syndrome in a Neonate
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ABSTRACT
Arterial tortuosity syndrome (ATS) is a very rare autosomal recessive connective tis
sue disease characterized by generalized elongation and tortuosity of the medium- to
large-sized arteries, and other systemic connective tissue manifestations. To date, this
disease entity has not been reported in Korea. We report a case of ATS diagnosed in
a neonate who presented with severe elongation and tortuosity of the aorta and its
major branches, as well as the intracranial arteries. Additionally, the patient presented
with a tortuous dilatation of the inferior vena cava, an aneurysmal dilatation of the
extra-hepatic bile ducts, and an inguinal and sliding hiatal hernia. The diagnosis was
confirmed using DNA sequencing analysis, and the patient demonstrated a com
pound heterozygosity for two novel mutations (c.738delG [p.Gln247Serfs*33] and
c.362T>C [p.Ile121Thr]) in exon 2 of the SLC2A10 gene. Genetic analysis also confirm
ed that both parents were heterozygous carriers of the responsible mutations. Owing
to such clinical manifestations, ATS is often misdiagnosed as other connective tissue
diseases including Loeys-Dietz syndrome, Marfan syndrome, and Ehlers-Danlos syn
drome. In patients presenting with a high index of suspicion, thorough clinical evalu
ation and screening for ATS including computed tomography or magnetic resonance
angiography and target gene analysis are necessary for early diagnosis and manage
ment.
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INTRODUCTION
Arterial tortuosity syndrome (ATS) is a rare autosomal recessive connective tissue disease
characterized by severe and widespread elongation and tortuosity of the aorta and medium1)

sized arteries associated with an increased risk of aneurysms and dissection, or stenosis .
ATS patients present with characteristic facial features including an elongated face, downs
2)

lanting palpebral fissures, a beaked nose, a high-arched palate, and micrognathia . Other
accompanying manifestations of connective tissue include hyperextensible skin, hernias,
2,3)

and skeletal abnormalities such as arachnodactyly, joint laxity, and pectus deformities .
We report the first Korean case of ATS diagnosed in a neonate who presented with severe
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elongation and tortuosity of the major arteries, a dilated inferior

aorta could not be well visualized. Three-dimensional computed

vena cava, an aneurysmal dilatation of the extra-hepatic bile

tomography angiography revealed a severely elongated and

ducts, and an inguinal and siding hiatal hernia.

tortuous aorta and its main branches including the brachioce
phalic artery, as well as the bilateral carotid, subclavian and
iliofemoral arteries (Figure 2A). Additionally, a relative narrowing
at the origin and early division of the main pulmonary artery,

CASE REPORT

leading to an "inverted V" configuration of the pulmonary bifur
A male neonate was admitted for evaluation of a diaphrag

cation was noted on axial imaging. The inferior vena cava was

matic hernia and cardiomegaly found on prenatal screening.

elongated, tortuous, and dilated (Figure 2B). Brain magnetic

He was born via a full-term uncomplicated vaginal delivery to

resonance angiography revealed severely tortuous cervical and

healthy, nonconsanguineous parents without any known family

intracranial arteries (Figure 3). A dilated fusiform extrahepatic

th

bile duct was noticed on ultrasonographic examination of the

percentile), head circumference was 33.5 cm (10-25 percentile),

liver (Figure 4). His hiatal hernia was successfully repaired and an

history of genetic disease. His birth weight was 2,950 g (10-25
th

th

and height was 51 cm (50-75 percentile). He was observed to

inguinal hernia that was noted to have developed during follow-

have a slightly elongated face, micrognathia, and downslanting

up was treated surgically. DNA sequencing genetic analysis

palpebral fissures. On physical examination, shallow respirations

subsequently confirmed the diagnosis of ATS. The patient

with decreased breathing sounds were noted. Heart sounds

demonstrated a compound heterozygosity for two mutations not

were regular without any specific murmurs. His abdomen

reported previously (c.738delG [p.Gln247Serfs*33] and c.362T>C

looked slender. There was no significant difference in the blood

[p.Ile121Thr]) in exon 2 of the SLC2A10 gene. Genetic analysis

pressure measured between the upper and lower extremities.

performed in his parents revealed heterozygous mutations:

Peripheral blood analysis results were within reference range.

c.738delG (p.Gln247Serfs*33) in his father and c.362T>C

A chest radiograph revealed a gaseous shadow in the mid chest

(p.Ile121Thr) in his mother. He is presently 11 months of age with

region just above the diaphragm, indicating a sliding hiatal

normal somatic growth (weight at the 50-75 percentile, height

th

hernia (Figure 1). Echocardiography showed no intracardiac
abnormalities with a left aortic arch, but the thoracic descending

Figure 1. A gaseous shadow (arrows) indicating a sliding hiatal
hernia.

Figure 2. Three-dimensional computed tomography angio
graphy shows severely elongated and tortuous aorta and its
main branches including brachiocephalic artery, both carotid
arteries, both subclavian arteries and both iliac-femoral arteries
(A), and tortuous and dilated inferior vena cava (arrows)(B).
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vere and widespread involvement of his major arteries including
the aorta and its major branches, cerebral and pulmonary ar
teries, as well as the inferior vena cava. Moreover, the patient also
presented with an aneurysmal dilatation of the extra-hepatic bile
duct, and inguinal and sliding hiatal hernias. This is the first case
of ATS observed in Korea.
The clinical severity of ATS is variable. Although a few patients
present with limited symptoms, the overall prognosis is very poor
with reported mortality rates of approximately 41% before the
4)

age of 5 years . Cardiovascular involvement remains the primary
cause of mortality and morbidities in these patients. Regardless
of age, this condition is associated with an increased risk of aneu
rysm formation and dissection of the aorta, in addition to the
development of severe systemic or pulmonary hypertension and
ischemic vascular events such as non-hemorrhagic stroke and
infarction of abdominal organs secondary to arterial stenosis
Figure 3. Brain magnetic resonance angiography shows se
verely tortuous cervical and intracranial arteries.

4-8)

.

Owing to such overlapping clinical manifestations, ATS is often
misdiagnosed as other connective tissue diseases including
Loeys-Dietz syndrome, Marfan syndrome, and Ehlers-Danlos
syndrome. Initially, Loeys-Dietz syndrome was suspected in our
patient, but this condition was excluded after gene analysis for
the disease.
Clinical manifestations in our patient were similar to those pre
viously reported in ATS patients in terms of generalized elonga
tion and tortuosity of large- to medium-sized arteries and facial
features. The initial clinical manifestations needing management
were a sliding hiatal hernia and an inguinal hernia that was
observed to have subsequently developed during follow-up.
Skeletal manifestations were not evident because of the early
age of the patient at the time of diagnosis. Involvement of the
inferior vena cava and the extrahepatic bile ducts were unusual
manifestations observed in our patient. To date, involvement of

Figure 4. A dilated fusiform extrahepatic bile duct (*).

the venous system (innominate vein tortuosity) has been report
ed in only one case, and bile duct involvement has not been

th

th

at the 50-75 percentile, and head circumference at the 50-75

reported previously . The findings observed in our patient sug

percentile) and development. To date, there have been no re

gest that compromised tissue integrity is not confined to blood

ported complaints pertaining to the central nervous system or

vessels, but can occur even in the ‘duct system’ of the body.

cardiovascular complications, and he is being closely monitored
for disease progression.

5)

The pathophysiological features of ATS include compromised
vascular integrity in the arterial vascular beds and disorganized
connective tissues overlying blood vessels and even non-vas
cular structures throughout the body leading to increased flexi

DISCUSSION

bility and reduced strength of the vessel wall and other con
9)

nective tissues . The gene causing ATS is SLC2A10, encoding
We describe a case of ATS in a neonate who presented with se

glucose transporter type 10 (GLUT10), located at chromosome
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9)

20q13 . Recessive loss-of-function mutations of the SLC2A10
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