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Loeyz-Dietz syndrome (LDS) is a genetic connective tissue disorder characterized by var-
ious clinical manifestations, most notably vasculopathies and skeletal abnormalities. The
disease is rare, and has multiple overlapping features with other connective tissue disorders.

As such, many radiologists remain unfamiliar with the imaging and clinical findings in LDS.
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Here, we describe the case of a 14-year-old male without previous diagnosis of LDS who
presented with aortic root aneurysm and acute type A aortic dissection. Further workup re-
vealed numerous abnormalities, including marked tortuosity of the cervical arterial system,
a bifid uvula, hypertelorism, and a superior mesenteric artery aneurysm. Genetic testing ul-
timately revealed a mutation in Transforming Growth Factor Beta Receptor 1.

© 2021 Published by Elsevier Inc. on behalf of University of Washington.

Dissection This is an open access article under the CC BY-NC-ND license
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" Of the clinical manifestations of LDS, arterial vascu-
Introduction

Loeys-Dietz syndrome (LDS) is an autosomal dominant con-
nective tissue disorder (CTD) associated with mutations in
genes affecting transforming growth factor beta 1 and 2
(TGFBR1 and TGFBR2), as well as decapentaplegic homolog 3
(SMAD3 and TGFB2) [1-3]. Classically, it is characterized by the
triad of arterial tortuosity and aneurysms, hypertelorism, and
either bifid uvula or cleft palate [1,2]. However, LDS has mul-
tiple phenotypic similarities to other CTDs, including Marfan
syndrome, Shprintzen-Goldberg syndrome (SGS), and Ehlers-
Danlos syndrome. As such, the diagnosis often requires a com-
bination of radiological and clinical findings, family history,
and genetic testing [2].

lopathies tend to be most severe. Aortic aneurysms often
develop at a young age, which are prone to rupture early
[2,4,5]. Elsewhere, observed arterial abnormalities include
aneurysms, dissections, and tortuosity [1,2,6,3]. Arteries of the
head and neck are among the most common sites of systemic
arterial involvement [3,7]. Specifically, arterial tortuosity in the
head and neck is pervasive and often prominent [8,9]. In ad-
dition, intracranial aneurysms are a known neurovascular as-
sociation [8,10] with intracerebral bleeding being reported as
the cause of death in up to 7% of patients with LDS [4].

The rarity of LDS, in addition to its overlapping manifes-
tations with other CTDs, can make this diagnosis particularly
challenging for radiologists. In this article, we describe a previ-
ously undiagnosed patient who presented with an aortic dis-
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Fig. 1 - Volume rendered computed tomographic
angiogram (CTA) demonstrates aortic root and ascending
aortic aneurysm, which measured up to 6.8 cm.

section. The patient’s clinical and radiological findings will
be reviewed, as will the relevant up-to-date literature on this
topic.

Case report

A 14-year-old male without significant past medical history
presented to the emergency department with acute onset
chest pain and shortness of breath. Computed tomography
angiography (CTA) of the chest revealed a severely dilated aor-
tic root and ascending thoracic aorta measuring 6.8 cm (Fig. 1),
an acute type A aortic dissection, and large hemopericardium.
Echocardiogram further elucidated tamponade physiology,
torrential aortic valve insufficiency, and right coronary artery

Fig. 3 - Volume rendered computed tomographic
angiogram (CTA) demonstrates marked arterial tortuosity
involving the intracranial arterial vasculature. Findings are
highly unusual for a pediatric patient and should raise
suspicion for LDS.

dissection. The patient was flown to our institution where he
underwent emergent non-valve sparing aortic root and hemi-
arch replacement.

Upon stability in clinical status, complete evaluation for
underlying connective tissue disease was performed. A bifid
uvula (Fig. 2) and hypertelorism were noted on physical exam
and demonstrated on subsequent imaging. Screening CTA of
the head and neck revealed marked arterial tortuosity involv-
ing the vertebrobasilar system and proximal anterior cere-
bral arteries (Fig. 3). In addition, arterial tortuosity of the mid
and upper cervical internal carotid and lower cervical verte-
bral arteries was noted. CTA of the abdomen and pelvis re-
vealed aneurysmal dilation of the proximal superior mesen-
teric artery to 1.4 cm. Genetic testing revealed a missense

Fig. 2 - (A) Photograph of the mouth demonstrating the patient’s bifid uvula. (B) Computed tomographic angiogram (CTA)

maximum intensity projection (MIP) demonstrates bifid uvula.
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variant in TGFBR1 (VUS TGFBR1 c.1445G>A (p.Arg482Lys) het-
erozygous).

Discussion

LDS is a relatively recently described connective tissue dis-
order associated with mutations affecting the TGFBR path-
way, with multiple genetic mutations being implicated [1-3].
The described case serves to help understand both overlap-
ping and distinguishing features of LDS from other CTDs. It
illustrates an acute presentation of thoracic aortic dissection
with several clinical and imaging findings characteristic of
LDS with subsequent supportive genetic testing.

The classic clinical findings of LDS include arterial tortu-
osity and aneurysms in the context of hypertelorism and ei-
ther bifid uvula or cleft palate. Hypertelorism was originally
reported in in 93% of patients with LDS and cleft palate/bifid
uvula in 100% of LDS patients [1]. These clinical features help
distinguish LDS from other similar genetic aortopathies as
they are nearly always present in patients with LDS and have
not been associated with MF [3,11]. The presence of ectopia
lentis suggests an alternative diagnosis, as it has not been as-
sociated with LDS, in contrast with MF and SGS [3,11]. Notably,
hypertelorism is not associated with MF but is frequently as-
sociated with SGS [3]. Numerous other clinical findings can
be seen in LDS, including talipes equinovarus, malar hypopla-
sia, arachnodactyly, blue sclerae, pectus deformity, scoliosis,
and joint laxity. Clinical findings show significant overlap with
other connective tissue disorders and must be considered in
conjunction with radiologic findings and other aspects of pa-
tient presentation for accurate diagnosis.

Imaging features of the cardiovascular manifestations of
LDS are utilized in diagnosis, surveillance, and surgical man-
agement. Aortic root involvement is ubiquitous [4], and the
aggressive nature of aortic aneurysm and dissection helps dis-
tinguish LDS from other connective tissue disorders. Surgical
management is often considered once thoracic aortic diame-
ter reaches 4.0 cm [2,4,5]. Other central cardiovascular system
manifestations include patent ductus arteriosus, atrial sep-
tal defects, and mitral valve prolapse. Aneurysmal disease of
patent ductus arteriosus, coronary arteries, and pulmonary ar-
teries has also been described [3].

Systemic arterial involvement helps distinguish LDS from
other connective tissue disorders including Marfan syndrome
and SGS [3]. Arterial tortuosity is frequently associated with
LDS while not being associated with either MF or SGS [3]. The
neck vessels are the most common site of arterial tortuos-
ity in patients with LDS [2,3], the severity of which is often
profound. One study found arterial tortuosity of the head or
neck in all 25 reviewed patients [9]. Marked carotid bifurca-
tion widening as measured using quantitative techniques has
been proposed as a possible distinguishing feature specifically
for the diagnosis of LDS [12]. This finding has recently been
proposed to be named the “chalice sign.” Other reproducible
diagnostic quantitative methods for the measurement of in-
tracranial artery tortuosity have been described, showing high
specificity for the diagnosis of both LDS as well as Marfan syn-
drome [13]. Furthermore, increased vertebral artery tortuosity

in patients with connective tissue disease may have prognos-
tic value in determining the likelihood of developing major
adverse cardiovascular outcomes including severe aortic root
dilation, younger age of aortic dissection, and death [14].

Additional important neurovascular manifestations of LDS
include intracranial aneurysms, which have been reported in
up to 28% [10] of patients. Cerebral bleeding has been re-
ported as the third leading cause of death [4] in patients with
LDS. As such, radiology plays an important role in identify-
ing aneurysm for possible intervention. Endovascular as well
as surgical treatment techniques have been safely and effec-
tively utilized in the treatment of intracranial aneurysms in
the setting of LDS [15-17]. Diagnostic as well as serial head and
neck imaging are an essential part of clinical management.

Aneurysmal involvement of peripheral arteries has been
described in internal mammary, common iliac, popliteal, and
visceral arteries with successful surgical and endovascu-
lar interventions having been reported [3]. Computed tomo-
graphic angiography plays an important role in assessing for
widespread arterial involvement.

Aside from central and peripheral vascular manifestations,
other reported imaging findings associated with LDS include
dural ectasia, Chiari I malformation, and hydrocephalus.

The prognosis for patients with LDS necessitates early di-
agnosis. The average age of death has been reported at as
young as 26 years [4] with the leading cause of death being
thoracic aortic dissection [4]. Despite the severely dilated tho-
racic aorta in the described case, aortic dissection and rupture
can occur before significant dilation is present. Nonetheless,
the patient described in our case report had a successful post-
surgical outcome following thoracic aneurysmal repair and is
currently followed clinically. In addition to the significant mor-
tality secondary to thoracic aortic dissection, abdominal aor-
tic dissection and cerebral bleeding have been reported as the
second and third leading causes of death in patients with LDS
[4].

The described patient displayed classic thoracic, neurovas-
cular, and craniofacial phenotypic traits of LDS. This case re-
port serves to help understand the clinical and imaging fea-
tures of LDS. Accurate and timely diagnosis is critical to ef-
fective clinical management of patients with LDS given the
propensity for significant aortic and multisystem arterial dis-
ease. Given similarities between LDS and other connective tis-
sue disorders, radiology plays an important role in clinical
workup and management of these patients.

Patient consent

Written informed consent has been obtained on behalf of the
patient. Documentation has been recorded in the patient’s
medical record.
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