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Background. The Loeys–Dietz syndrome is a rare autosomal dominant connective tissue disorder characterized by the 
pathology of the cardiovascular system in combination with various anomalies of the musculoskeletal system. In modern 
literature, there is neither any information about the frequency of pathology nor any algorithm of examination and 
treatment for patients with this syndrome.
Clinical case. The article presents a clinical observation of a 7-year-old patient with Loeys–Dietz syndrome with 
a genetically confirmed diagnosis.
Discussion. This article provided a literature review, examined diagnosis issues and differential diagnosis, and presented 
the clinical picture of the syndrome. The main symptoms of Loeys–Dietz syndrome are artery aneurysms (most often 
in the aortic root), arterial tortuosity (mainly the vessels of the neck), hypertelorism, and bifid (split) or broad uvula. 
However, the combination of these symptoms is not found in all patients with this disease.
Conclusions. The article emphasized the importance of a genetic verification of the disease, as well as a multidisciplinary 
approach to treatment with mandatory dynamic monitoring by specialists such as a cardiologist, neurologist, orthopedist, 
and pediatrician, which help prevent the development of complications and increase the life expectancy of this group 
of patients.
Keywords: Loeys–Dietz syndrome; aneurysm and dissection of the aorta; generalized tortuosity of the artery; 
transforming growth factor-β.
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Обоснование. Синдром Лоеса – Дитца  — редкое аутосомно-доминантное заболевание соединительной ткани, 
характеризующееся патологией со стороны сердечно-сосудистой системы в сочетании с различными аномали-
ями опорно-двигательного аппарата. В  современной литературе нет данных о  частоте встречаемости патоло-
гии, а  также не описан алгоритм обследования и лечения пациентов с данным синдромом.
Клиническое наблюдение. Представлено клиническое наблюдение пациента 7 лет с синдромом Лоеса – Дитца 
с  генетически подтвержденным диагнозом.
Обсуждение. Приведен обзор литературы, рассмотрены вопросы диагностики и  дифференциальной диагно-
стики, а  также клиническая картина синдрома. Основными симптомами синдрома Лоеса – Дитца являются 
аневризмы артерий (чаще всего корня аорты), извилистость артерий (преимущественно сосудов шеи), ги-
пертелоризм и  расщепленный или широкий язычок. Однако данные признаки не всегда присутствуют у  всех 
пациентов с  этим заболеванием.
Заключение. Генетическая верификация заболевания, а  также мультидисциплинарный подход к  лечению 
с  обязательным динамическим наблюдением таких специалистов, как кардиолог, невролог, ортопед, педиатр, 
позволяют предупреждать развитие осложнений и  увеличивать продолжительность жизни пациентов с  син-
дромом Лоеса – Дитца.

Ключевые слова: синдром Лоеса – Дитца; аневризма и  расслоение аорты; генерализованная извитость арте-
рий; трансформирующий фактор роста β.

Loeys–Dietz syndrome is a rare autosomal domi-
nant disease of the connective tissue, characterized 
by the cardiovascular system pathology (aneurysmal 
dilatation, dissection of the aorta and other medium 
and large arteries, and generalized tortuosity of the 
arteries with an aggressive nature of progression) 
combined with various abnormalities of the 
musculoskeletal system [1].

This disease was first described by the Belgian 
physician Bart L. Loeys and American physician 
Harry S. Dietz in 2005 [2, 3]. According to the 
authors, there are no specific clinical criteria for 
this syndrome, and the clinical diagnosis should 
be confirmed by a molecular genetic test with the 
detection of specific mutations [1].

If one of the parents has the Loeys–Dietz 
syndrome, the probability of having a child with this 
pathology is 50%. Approximately 25% of patients 

have close relatives with the same diagnosis, and 
the disease occurs de novo in 75% of cases [4].

Approximately three-quarters of patients 
with Loeys–Dietz syndrome have characteristic 
cranial and facial signs of the disease (cleft palate, 
hypertelorism, and/or craniosynostosis) [4]. Clini-
cally, the syndrome usually manifests itself during 
the first year of life, including immediately after 
birth, but the first signs may also appear in 
adulthood [5–7]. There are reports of the detection 
of symptoms of this syndrome in the fetus [8–10].

The disease is characterized by an unfavorable 
prognosis. Data on the average life expectancy of 
patients with Loeys–Dietz syndrome vary from 
26 to 37 years [2, 11]. A fatal outcome usually 
occurs because of dissection or rupture of the 
aortic aneurism, other large-caliber arteries, and 
intracranial hemorrhages [12].

Genetic causes of Loeys–Dietz syndrome are 
mutations in genes encoding the transforming growth 
factor β1 and β2 receptors (TGFBR1 and TGFBR2, 
respectively) [1]. Subsequently, it was determined 
that mutations in the SMAD3 gene, in the ligand 
genes of TGFBR2 and TGFB3 are also associated 
with phenotypic aspects determined by Loeys–Dietz 
syndrome [1, 13–17]. Thus, mutations in all of these 
five genes demonstrate the altered signal transmission 
of TGFB, which is clinically manifested by similar 
changes in the cardiovascular system, as well as 
craniofacial and skeletal abnormalities [2, 3, 13–16]. 
Meester et  al.  [18] reported the presence of type 6 
Loeys–Dietz syndrome with a defect in the SMAD2 
gene without clarifying the clinical features (Table 1).

Table 1
Types of Loeys–Dietz syndrome

Type Chromosome Gene

Type 1 Loeys–Dietz 
syndrome

9q22.33 TGFBR1

Type 2 Loeys–Dietz 
syndrome

3q24.1 TGFBR2

Type 3 Loeys–Dietz 
syndrome

15q22.33 SMAD3

Type 4 Loeys–Dietz 
syndrome

1q41 TGFB2

Type 5 Loeys–Dietz 
syndrome

14q24.3 TGFB3

Type 6 Loeys–Dietz 
syndrome

There is 
no data

SMAD2
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We did not find in the literature the descriptions 
of clinical signs characteristic of a particular type of 
the syndrome. To confirm and verify the diagnosis, 
it is necessary to conduct a molecular genetic study 
to identify specific mutations.

It is currently not possible to estimate reliably 
the prevalence of Loeys–Dietz syndrome in 
a  population because of the lack of large-scale 
epidemiological studies.

Clinical case

Our follow-up case involved a 7-year-old boy with 
malformations of the upper and lower extremities 
and pathology of the cardiovascular and nervous 
systems. The anamnesis reveals that the child was 
from the fifth pregnancy proceeding with toxicosis. 
The childbirth was third, operative, and in time. 
The  hereditary history of the underlying disease 
was not burdened. In trimester I of pregnancy, the 
mother had an acute respiratory viral infection and 
also received antibacterial therapy against chlamydial 
infection. An ultrasound screening at 32–33 weeks 
of gestation revealed signs of congenital clubfoot 
in the fetus. The weight of the child at birth was 
3500 g, and the body length was 54 cm. At the first 
clinical examination, congenital clubfoot, deformity 
of the hands, signs of craniofacial dimorphism, 
and hydrocephalus were found. Since the age of 
2 months, clubfoot treatment was performed in one 
of the medical institutions in Russia, according to 
the Ponseti method. At the age of 2 years, the boy 
underwent surgery, including the posterior release 
of the ankle and subtalar joints, transposition of 
tendons of the anterior tibial muscle onto the 
sphenoid bone III on the left foot, and tenotomy of 
the tendons of the long flexors of toes I–V of the 
left foot and toes II and III of the right foot.

During a clinical orthopedic examination of the 
child upon admission, the following was established 
(Fig. 1). The physique was hyposthenic. He walked 
independently while limping on his left leg, slightly 
bending his legs at the knee joints, and rolling 
disorder and varus positioning of the feet. The skull 
was deformed, with scaphocephaly combined with 
right occipital plagiocephaly and pronounced frontal 
tubers. A high palate, micrognathia, retrogenia, short 
nasal dorsum, hypoplasia of the wings of the nose, 
hypertelorism, blue sclera, low location of auricles, 
and increased skin elasticity, narrow sparrow chest 

with a parasternal symmetrical impression of the 
ribs, and asymmetry of the shoulder girdle and the 
angles of the shoulder blades were noted. The axis of 
the spine deviated to the right in the thoracolumbar 
region. Asymmetry of paravertebral muscles. There 
was a right-sided thoracolumbar scoliosis of I degree 
(the scoliotic arch angle was 9°). There were signs of 
connective tissue dysplasia, including an excessive 
extension in the elbow and metacarpophalangeal 
knee joints. Extensor contractures in the radiocarpal 
joints were passively corrected. The first radii of 
the hands were in opposition. On the right hand, 
there were flexion contractures in the proximal 
interphalangeal joints of fingers III and IV at an 
angle of 145° and finger V at an angle of 90°, which 
were not corrected. On  the left hand, there were 
flexion contractures in the proximal interphalangeal 
joints of the fingers II–V at an angle of 160°, which 
were partially corrected. There was ulnar deviation 
of finger V of both hands. The function of a two-
sided grip with both hands was preserved. In the 
knee joints, the flexion and hyperextension were 
30° and 25°, respectively. The valgus alignments 
in the knee joints were 20° in the right and 10° in 
the left. The inner torsion angles of the lower leg 
bones were 20° on the right and 10° on the left. The 
right foot had cavus deformity with the forefoot 
adduction and calcaneus varus. The left foot had 
a calcaneal deformity and a flattened longitudinal  
arch.

An X-ray examination of the hands and feet 
revealed the following. A moderate reduction 
in the size of the left hand bones, adduction of 
finger I (S > D), pronounced ulnar deviation in 
the metacarpophalangeal joints of finger V of both 
hands, and flexion contractures and ulnar deviation 
in the proximal interphalangeal joints of fingers 
III and IV of both hands. Multiplanar deformity 
of both feet was observed. In the right foot, the 
forefoot is adducted, with signs of supination, and 
the scaphoid bone is in the position of pronounced 
external dorsal decentration with deformity of the 
longitudinal arch with the caudal location of the 
apex, signs of the longitudinal arch excavation, and 
moderate osteoporosis. The left foot is adducted, 
with a longitudinal arch significantly flattened, 
pronounced dorsum-varus decentration of the 
scaphoid bone (at the boundary of the subluxation), 
moderate shortening of metatarsal bone I, and 
moderate osteoporosis.
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Patient A.: (a) Appearance of the patient; (b) radiographs of the spine; (c) appearance and radiographs of the hands; 

(d)  appearance and radiographs of the feet
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Radiography of the spine showed a sharp 
straightening of physiological curves in the sagittal 
plane and moderate lordosis at the Th6–Th9 level. 
Twisted pelvis to the right was seen. Spina bifida 
posterior displastica of the S1–S2 vertebrae without 
changing the size of the spinal canal and signs of 
instability at the L5–S1 level (displacement of the 
L5 vertebral body anteriorly by up to 4 mm) were 
noted. The position of the sacrum was vertical.

Echocardiography with color Doppler 
examination revealed a minor dilation of the aortic 
root (up to 15 mm). The patient was consulted 
by a cardiologist. According to the conclusion, no 
pathology of the heart was detected, and there was 
a minor dilation of the aortic root, NK-0.

The boy was examined by a neurologist. A con-
clusion of residual encephalopathy, intraventricular 
hemorrhage convalescence, periventricular leuko-
malacia, combined communicating hydrocephalus, 
pseudobulbar dysarthria, and myopathic symptom 
complex in the genetic syndrome structure was made.

Examination by an ophthalmologist revealed 
hypertelorism, mild hypermetropia, and no abnor-
malities in the fundus.

To verify the disease, a molecular genetic 
examination was performed using the targeted 
DNA sequestration method using the panel “Marfan 
syndrome and Marfan-like syndromes.” The study 
was conducted by the selective capture method of 
DNA regions belonging to the coding regions of genes 
with known clinical relevance, including ACTA2, 
COL3A1, COL5A1, COL5A2, FBN1, FBN2, MYH11, 
SLC2A10, SMAD3, TGFB2, TGFBR1, and TGFBR2. 
A previously undescribed heterozygous mutation in 
exon 6 of the TGFBR2 gene (chr3:30715721G>C) was 
revealed, leading to the replacement of the amino 
acid at position 485 of the protein (p.Arg485Pro, 
NM_001024847.2). Heterozygous mutations in the 
TGFBR2 gene have been described in patients with 
type 2 Loeys–Dietz syndrome (OMIM:610168). 
Subsequently, the child was consulted by a  gene-
ticist, and based on the examination results, 
type  2 Loeys–Dietz syndrome with an autosomal 
dominant type of inheritance was established.

Discussion

The main symptoms of Loeys–Dietz syndrome 
are as follows: aneurysms of the arteries (most 
often the aortic root), tortuosity of arteries (mainly 

neck vessels), hypertelorism, and split or wide  
uvula.

However, it should be remembered that these 
signs are not combined in all patients with this 
disease [19].

Pathology of the cardiovascular system  
with Loeys–Dietz syndrome

Patients with types 1 or 2 Loeys–Dietz syn-
drome with severe craniofacial dimorphism have an 
especially high risk of rupture of aneurysms at an 
early age and smaller sizes than patients with iso-
lated vascular aneurysms or with other syndromes 
without pathological dilation of the arteries in the 
clinical presentation [2, 3]. In the literature, there 
are reports of diagnosed aortic dissection in pa-
tients aged 3 months and cerebral hemorrhage in 
patients under the age of 3 years [20, 21].

Patients with types 1 and 2 Loeys–Dietz syndrome 
are more likely to have congenital heart defects, such 
as a bicuspid aortic valve, an atrial septal defect, or 
an open arterial duct than the general population 
[4, 22]. Mild to severe prolapse and/or insufficiency 
of the mitral valve can be registered in all types of 
the syndrome [13, 22, 23]. Atrial fibrillation and left 
ventricular hypertrophy are most often recorded in 
patients with type 3 Loeys–Dietz syndrome (in 24% 
of cases), but they can also be noted in patients 
with other types of this syndrome [1]. Some authors 
report that left ventricular hypertrophy in patients 
with this syndrome is usually mild or moderate and 
occurs in the absence of aortic stenosis or arterial 
hypertension [21, 24]. Loeys et al. [3] and Eckman 
et al. [25] described the impaired systolic function 
of the left ventricle in patients with Loeys–Dietz 
syndrome.

According to Arslan-Kirchner et al. [26], all 
patients with Loeys–Dietz syndrome require an 
echocardiographic study at least once per year to 
monitor the condition of the aortic root, ascending 
aorta, and cardiac valves.

The decision to perform surgery on the aorta 
is usually based on the analysis of a set of data, 
including dynamic determination of the aorta 
anatomical parameters, valve function, noncardiac 
aspect severity, family history, and genotype 
information [3, 27].

Because of the active nature of the aortic 
aneurysm progression and the high risk of its 
rupture, the indication for surgical intervention on 
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the aorta is the size of its root, which is equal to 
4.0 cm in adults [1]. In children, surgery is postponed 
until the diameter of the aortic root increases to 
2.0–2.2 cm. However, if the aorta dilates slowly, the 
surgery is performed in children when the aortic 
root size approaches a threshold of 4.0  cm in some 
cases [1]. A rapid increase in the size of the aortic 
root diameter (>0.5 cm per year) should also be an 
indication for early surgical correction.

Open recovery of descending and thoraco-
abdominal aneurysms is optimal because endovas-
cular recovery can lead to late complications due 
to continued dilatation of the zone or continuous 
perfusion of the false lumen [20, 26]. Stenting can 
be reasonable for a descending rupture of the tho-
racic aorta or relieving hyperperfusion syndromes, 
such as recurrent hypertension or irregular re-
nal artery perfusion secondary to acute dissec-
tion. Cases of complete phased aortic replacement 
in patients with Loeys–Dietz syndrome have been 
described [28]. Postoperative echocardiography is 
recommended to perform with an interval of 3 to 
6 months within a year after surgery and then every  
6 months [29].

In addition to case follow-up and surgical 
correction of the aorta and affected arteries, 
antihypertensive drugs must be used, stimulating 
drug or vasoconstrictor intake must be avoided, 
and physical activity must also be limited. Sport 
is prohibited to patients with this pathology [1]. 
In  the case of diagnosis of Loeys–Dietz syndrome 
in children under 1 year of age, the early therapy 
with angiotensin-converting enzyme inhibitors or 
beta-blockers is indicated to control the rate of 
aortic dilatation progression [1].

The pathological tortuosity of the arteries can 
be generalized but is most often noted in the vessels 
of the neck and head for all types of Loeys–Dietz 
syndrome [3, 4, 13]. For diagnosing the condition 
of the arteries, it is advisable to conduct magnetic 
resonance or computed angiography with the 
construction of three-dimensional images of the 
vessels of the head, neck, chest, abdomen, and 
pelvis. This method is preferred since there is no 
radiation exposure during magnetic resonance 
imaging. Complete visualization of blood 
vessels in children must be performed during 
initial diagnostics and then with an interval of 
Approximately 2 years in the absence of aneurysms or  
dissections [2, 3].

Orthopedic pathology in Loeys–Dietz syndrome
Skeletal abnormalities in Loeys–Dietz syndrome 

include deformities of the chest (more often cobbler’s 
chest and less often sparrow chest), spine (scoliosis), 
extremities (congenital clubfoot, arachnodactyly, 
camptodactyly, metacarpophalangeal joint dislo-
cations, forearm bone dislocations, and joint 
extensor contractures), and skull. Cases of joint 
hypermobility, multiple joint subluxations, and 
congenital hip dislocations in patients with Loeys–
Dietz syndrome have been reported [3]. In the first 
year of life, these children usually have reduced 
muscle tone. It is important to remember that when 
performing exercises to stimulate muscle tone, 
techniques with hyperextension must be excluded [5].

Such deformities of the feet as clubfoot or 
platypodia can be registered. Congenital clubfoot in 
such patients is recovered well using conservative 
therapy if the deformity is not severely pronounced. 
Surgery is generally not recommended, as it 
usually leads to excessive correction (valgus of the 
hindfoot) [30]. Surgical intervention with platypodia 
is also not indicated, except in cases of severe pain 
that limits walking [1].

Pathology of the cervical spine is a characteristic 
sign of types 1 and 2 Loeys–Dietz syndrome and 
occurs in 51% of cases [3, 31]. Defects of the 
cervical vertebral arches are detected most often, 
as well as subluxations of the C1 and C2 vertebrae, 
which result in the cervical spine instability [32].

Progressive scoliotic and kyphotic deformities, 
as well as spondylolisthesis, most often develop 
out of the spinal pathology. In this case, follow-up 
is required at least once a year until the skeleton 
matures [3, 29].

Osteoarthritis and osteoarthrosis represent 
a characteristic feature of patients with type 3 
Loeys–Dietz syndrome. Arthrosis usually affects 
the knee, hip joints, small hand and feet joints, and 
spinal joints already in adolescence, which requires 
conservative treatment [13, 21].

The literature contains reports of low bone 
mineral density and frequent fractures in young 
patients with Loeys–Dietz syndrome [2, 30, 31].

Other clinical manifestations of Loeys–Dietz 
syndrome

Patients with Loeys–Dietz syndrome often show 
signs of craniofacial dimorphism. It is believed that 
hypertelorism and abnormalities of the palatine 
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uvula (bilobed, wide, or long uvula) are characteristic 
signs; however, many patients with this syndrome 
do not have these symptoms [1].

Cleft palate and craniosynostosis are registered 
in patients with types 1 and 2 of the syndrome. 
Most often, premature closure of the sagittal suture 
with the formation of dolichocephaly is noted, but 
other sutures of the skull can also be involved [1].

Other craniofacial features of the Loeys–Dietz 
syndrome are represented by micrognathism or 
retrognathism, cheekbone flattening, and a high 
and wide forehead with a high front line of hair 
growth [18].

Patients with Loeys–Dietz syndrome are at 
a high risk of developing allergic reactions, including 
bronchial asthma, food allergies, allergic rhinitis, 
atopic dermatitis, and eczema [33]. According to 
MacCarrick et al. [1], food allergies are noted in 
31% of cases (compared with 6–8% prevalence 
in the general population) in patients with this 
syndrome. The severity of allergic reactions is 
different. Antihistamines are recommended for 
the treatment of skin or milder allergic reactions. 
The  use of adrenomimetics and sympathomimetics 
in patients with this syndrome is limited because of 
their pressor effect on blood vessels, and therefore, 
their use is justified only in cases of severe allergic 
reactions [1].

In patients with type 2 Loeys–Dietz syndrome, 
the skin is velvet, thin, and translucent [3]; therefore, 
wound healing usually takes a long time, and scars 
are usually atrophic [25].

MacCarrick et al. [1] noted the more frequent 
prevalence of inguinal and umbilical hernias in 
pediatric patients with Loeys–Dietz syndrome than 
in the population as a whole.

The literature provides reports of spontaneous 
rupture of the intestines and spleen in patients with 
this syndrome [18].

Mental retardation and learning disability are 
registered rarely in patients with this syndrome 
and are probably associated with craniosynostosis 
or hydrocephalus. There are no data on the mental 
dysfunctions in patients with type 3 Loeys–Dietz 
syndrome [1].

Arnold–Chiari malformation with this syndrome 
is rare. Hydrocephalus may occur, but it is usually 
not associated with Chiari defect. Dural ectasia 
is now increasingly frequently found in patients 
with Loeys–Dietz syndrome, which is due to the 

widespread use of modern methods of radiation 
diagnostics [29].

Ophthalmological problems in Loeys–Dietz 
syndrome include heterotropia (usually exotropia), 
amblyopia, and cataracts. Patients with this 
syndrome often have blue sclera. Myopia is rare [3].

Loeys–Dietz syndrome is associated with a high 
prevalence of eosinophil-associated gastrointestinal 
disorders [32]. According to MacCarrick et  al.  [1], 
patients with this pathology have eosinophilic 
esophagitis, eosinophilic gastritis, and/or eosino-
philic colitis.

Pediatric patients with Loeys–Dietz syndrome 
often gain weight poorly [32].

Table 2 presents the main symptoms of Loeys–
Dietz syndrome [19].

When treating patients with this syndrome, 
it is necessary to bear in mind the emergence of 
hazardous complications, such as death due to 
rupture of the aortic aneurysm, stroke due to rupture 
of an aneurysm of the neck arteries, spontaneous 
pneumothorax, hemoptysis, retinal detachment, and 
rupture of hollow organs (intestines and uterus) and 
spleen [19].

Differential diagnostics of Loeys–Dietz 
syndrome should be performed with diseases, such 
as Marfan syndrome, Beals syndrome, and Ehlers–
Danlos (EDS) syndrome.

Marfan syndrome has an autosomal dominant 
inheritance type and is caused by mutations of 
the FBN1 gene. The key primary manifestations 
of Marfan syndrome are dilatation of the aortic 
root and ectopia lentis. Compared with Marfan 
syndrome, patients with Loeys–Dietz syndrome 
have a malignant and progressive course of aortic 
aneurysm and tortuosity of the arterial bed vessels; 
aortic aneurysms tend to dissect and rupture 
with a  smaller diameter at a younger age as well; 
aneurysms in Loeys–Dietz syndrome are not limited 
to the root or ascending aorta and often affect other 
large vessels and cerebral vessels [18]. Congenital 
heart defects with Marfan syndrome are much less 
common compared with Loeys–Dietz syndrome [34]. 
Joint hypermobility is noted in most patients with 
Marfan syndrome, whereas the presence of this 
symptom in Loeys–Dietz syndrome depends on 
the defect of a particular gene. Patients with type 3 
Loeys–Dietz syndrome are most often characterized 
by joint hypermobility with degenerative changes in 
them [21]. Arachnodactyly is more pronounced in 
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patients with Marfan syndrome. Joint contractures 
in patients with Loeys–Dietz syndrome are 
determined more often. Scoliotic spinal deformities, 
platypodia, chest deformities, and dural ectasia are 
common skeletal features of Loeys–Dietz syndrome 
and Marfan syndrome. There are no data on the 
ectopia of the lens in patients with Loeys–Dietz 
syndrome, whereas this is the main distinguishing 
sign in Marfan syndrome [18]. Myopia with Marfan 
syndrome is registered much more often than with 
Loeys–Dietz syndrome [1]. Blue sclera is noted in 
patients with Loeys–Dietz syndrome and is usually 
not registered in patients with Marfan syndrome [3]. 
In some patients with Loeys–Dietz syndrome 
without craniofacial abnormalities, skin signs (thin, 
velvet, and translucent skin) can be a noticeable 
distinguishing feature in comparison with patients 
with Marfan syndrome [4, 13]. Hypertelorism and 
abnormalities of the palatine uvula in patients with 
Marfan syndrome have not been described [18].

EDS is a group of connective tissue diseases 
that are clinically and genetically heterogeneous. 
Moreover, all subtypes are characterized by 

abnormalities of the skin, ligaments and joints, blood 
vessels, internal organs, and skeletal pathologies 
(cobbler’s chest, platypodia, and kyphoscoliosis) [18]. 
Joint hypermobility, skin hypersensitivity, and soft 
tissue fragility are the most common manifestations. 
Up to a quarter of patients with EDS suffer from 
aortic aneurysm [35]. EDS is caused by mutations 
in genes encoding collagen fibrils or proteins 
involved in the processing of these collagens [18]. 
When healing, “cigarette” or keloid scars are formed 
in patients with EDS, [36] in contrast to atrophic 
scars in Loeys–Dietz syndrome.

Beals syndrome is a rare autosomal dominant 
disease of the connective tissue, characterized 
by arachnodactyly, congenital joint contractures, 
scoliotic spinal deformity, chest deformity, 
platypodia, and an altered shape of the auricles 
(“crumpled ear”). The disease is caused by 
a mutation of the FBN2 gene [36]. Beals syndrome, 
in contrast to Loeys–Dietz syndrome, is considered 
a benign disease in which the features of the 
cardiovascular system are, in most cases, limited 
to mitral valve prolapse. However, approximately 

Table 2
Main symptoms of Loeys–Dietz syndrome

Localization Symptoms

Cardiovascular system Congenital heart defects: open arterial duct, atrial or interventricular 
septal defect, and bicuspid aortic valve

Organ of vision Myopia (myopia)
Pathology of the eye muscles
Retinal detachment

Craniofacial region Flat cheekbones
Slight slope down to the eyes
Craniosynostosis
Cleft palate
Blue sclera
Micrognathia and/or retrognathia

Musculoskeletal system Long fingers and toes
Finger contractures
Clubfoot
Scoliosis
Instability of the cervical spine
Joint hypermobility
Cobbler’s chest/sparrowy chest
Osteoarthritis
Normal height

Skin Translucent
Soft or velvet
Easily injured
Atrophic scars
Hernia of the anterior abdominal wall

Other Food or environmental allergies
Gastrointestinal inflammatory diseases
Hollow organs (intestines, uterus) and spleen tend to rupture
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15–20% of patients with Beals syndrome have aortic 
aneurysm; other congenital heart defects are also 
registered. In contrast to the Loeys–Dietz syndrome, 
congenital joint contractures tend to involute with 
age in Beals syndrome [36].

Valenzuela et al. recommended differential di-
agnostics of Loeys–Dietz syndrome with congenital 
multiple arthrogryposis. However, with arthrogry-
posis, there are no abnormalities in the cardiovas-
cular system, typical for this syndrome  [37].

In the case of suspected Loeys–Dietz syndrome, 
the patient must complete the entire range of 
additional examinations, including the following:
•	 an ultrasound examination of the heart followed 

by a consultation with a cardiologist;
•	 computed tomography angiography or magnetic 

resonance imaging to assess the arterial bed of 
the head, neck, chest, abdominal cavity, and 
pelvis;

•	 consultation with a neurologist, ophthalmologist, 
and a genetic scientist; and

•	 molecular genetic examinations of the patients 
and their parents to identify mutations in the 
TGFBR1, TGFBR2, SMAD3, TGFB2, and TGFB3 
genes.

Conclusion

Thus, Loeys–Dietz syndrome is a disease in 
which case follow-up of the pediatric patient by 
many specialists is required, especially a cardiologist, 
neurologist, orthopedist, and pediatrician. Early 
diagnostics and competent management prevent the 
development of complications and increase the life 
expectancy of patients with this syndrome.

The study of a relatively recently discovered 
genetic syndrome with a polymorphism of clinical 
manifestations should be continued, as well as the 
publication of new clinical cases.
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