Pre prints.org

Case Report Not peer-reviewed version

Loeys-Dietz Syndrome and Overlap
Ehlers-Danlos/Osteogenesis
Imperfecta Mosaicism: A Rare Case of
Stroke in Young Adult

Fabrizio Giammello ~ , Francesco Grillo , Valentina Tudisco , Silvana Briuglia, Luigi Alioto , Paolino La Spina,
Antonio Toscano , Rosa Fortunata Musolino

Posted Date: 24 June 2025
doi: 10.20944/preprints202506.1880.v1

Keywords: connective tissue disorders; stroke in young adults; Loeys-Dietz syndrome (LDS); Overlap Ehlers-
Danlos syndrome (EDS)/ Osteogenesis imperfecta (Ol); C.128delA variant on the COL1A gene; c.1195A>G
variant on TGFB2 gene

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/2635026
https://sciprofiles.com/profile/4050525
https://sciprofiles.com/profile/1386875

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 June 2025 d0i:10.20944/preprints202506.1880.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Case report

Loeys-Dietz Syndrome and Overlap
Ehlers-Danlos/Osteogenesis Imperfecta Mosaicism: A
Rare Case of Stroke in Young Adult

Fabrizio Giammello 1%, Francesco Grillo 2, Valentina Tudisco 23, Silvana Briuglia ¢,
Luigi Alioto ¢, Paolino La Spina 2, Antonio Toscano 2, Rosa Fortunata Musolino 2

! Neurology and Stroke Unit, Neuchatel Hospital Network (RHNe), Neuchatel, Switzerland

2 Stroke Unit, Department of Clinical and Experimental Medicine, University of Messina, Messina, Italy

3 Department of Neurosciences, Bufalini Hospital, AUSL Romagna, Cesena, Italy

* Genetics and Pharmacogenetics Unit, Department of Biomedical, Dental Science and Morphological and
Functional Images, University of Messina, Messina, Italy

* Correspondence: fabrizio.giammello@gmail.com; fabrizio.giammello@rhne.ch; Tel.: +41795595268

Abstract

Several inherited connective tissue disorders have been only lately considered in stroke pathogenesis,
presenting as part of the phenotype in young adults. Therefore, we present the case of a 24-year-old
woman, who suffered from a right occipital ischemic stroke, manifesting with sudden onset of visual
disturbance and left body paresthesia. Physical examination revealed blue sclerae, poor wound
healing, elastic neck skin, long and thin fingers. Bone density test showed osteoporosis/severe
osteopenia. The genetic assessment for juvenile stroke detected C.128delA variant in heterozygosis
and apparent mosaicism on the COL1A gene, involved in Overlap Ehlers-Danlos syndrome (EDS)/
Osteogenesis imperfecta (Ol), and ¢.1195A> G variant in heterozygosis on TGFB2 gene, involved in
Loeys-Dietz syndrome (LDS). Familial aggregation study revealed the very same variant on TGFB2
gene in the patient’s daughter. Considering the coexistence of both diseases, we believe that stroke
may correlate to LDS, while phenotypic picture is related to the overlap EDS/OI mosaicism.

Keywords: connective tissue disorders; stroke in young adults; Loeys-Dietz syndrome (LDS);
Overlap Ehlers-Danlos syndrome (EDS)/ Osteogenesis imperfecta (OI); C.128delA variant on the
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1. Introduction

The incidence of stroke increases exponentially with age, but it may also occur in children and
young adults, resulting in significant morbidity and mortality. The identification of stroke cause in
young adults is mostly challenging unlike in the elderly, as cerebrovascular accident in young adults
can be more often due to rare causes and infrequent risk factors [1]. Next to arteriopathies or
metabolic diseases, several inherited connective tissue disorders (CTD) may present ischemic or
hemorrhagic stroke as part of the phenotype in young adults. While some of CTD have been
recognized for many years as causes of stroke, others have been lately considered in stroke
pathogenesis [2]. Specifically, the incidence of Ehlers-Danlos syndrome (EDS) is best estimated to be
between 1 in 2500 and 1 in 5000, including all subtypes in the general population [3], whereas the
vascular type is the rarest form, affecting about 1 in 250,000 people worldwide [4]. Furthermore, the
combination of EDS and osteogenesis imperfecta (OI) is very rare (< 1/1,000,000) [5,6]. On the other
hand, Loeys-Dietz syndrome (LDS) is considered a rare genetic connective tissue disorder, but
prevalence and incidence of the disease are currently unknown [7,8]. Guidelines and
recommendations are lacking in the diagnostic process and clinical approach for these patients. We
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present the following case report in order to underline the rarity of young adult ischemic stroke
causes and the diagnostic difficulties.

2. Clinical Presentation

A 24-year-old woman, with a personal history of knee dislocation and mild scoliosis, suffered
from a right occipital ischemic stroke (Figure 1), manifesting with sudden onset of visual disturbance
and left body paresthesia. At that time, the patient started the single antiplatelet therapy (aspirin
100mg) and was discharged as minor stroke of undetermined cause [9], persisting a residual left-
sided incomplete homonymous hemianopia (National Institutes of Health Stroke Scale — NIHSS: 1).
After six-year follow-up with serial radiological evaluation excluding recurrences, she was finally
admitted to stroke department for in-depth assessment. Herein, laboratory and instrumental tests for
stroke cause identification were performed in outpatient setting: supra-aortic vessels and transcranial
Doppler ultrasound, 24-hour electrocardiogram monitoring, transthoracic and transesophageal
echocardiography, brain computed tomography (CT) and magnetic resonance angiography (MRA)
(Figure 2), and autoantibody panel for autoimmune disease. In addition, a thorough genetic screening
included hereditary thrombophilia testing performed by dot blot technique, lysosomal storage and
mitochondrial diseases, and a molecular analysis of a panel of genes associated to juvenile stroke
assessed with next-generation sequencing (NGS).

A

Figure 1. Initial Magnetic resonance imaging (MRI) showing right occipital cortical-subcortical ischemic stroke

(red arrows, A-B), in fluid attenuated inversion recovery (FLAIR) sequences.
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Figure 2. Follow-up MRI showing gliotic-malacic sequelae in right occipital cortical-subcortical region (red
arrows) in diffusion weighted imaging-apparent diffusion coefficient (DWI-ADC, A-B) and FLAIR (C) with
hemosiderin staining (red arrowheads) in susceptibility weighted imaging (SWI, D), from focal ictal event. The
TOF-3D Maximum Intensity Projection (MIP) study shows normal flow signal at the level of the main

intracranial arteries, without images related to vascular malformations or aneurysms (E).

3. Results

The instrumental assessment did not reveal large vessels atherosclerosis, cardiovascular diseases
or brain vessel abnormalities. Antinuclear antibodies (ANA) with coarse speckled pattern, lupus
anticoagulant (LAC) and immunoglobulin G subclass of antiphospholipid antibodies resulted
positive after a single measurement. Repeated assessment did not confirm these findings, but
Basedow thyroiditis was later diagnosed. Genetic panel for Fabry disease, mitochondrial myopathy,
encephalopathy, lactic acidosis, and stroke-like episodes (MELAS), and myoclonic epilepsy with
ragged-red fibers (MERRF) was unremarkable. Nevertheless, the study of genes associated with
juvenile stroke detected C.128delA variant in heterozygosity and apparent mosaicism on the COL1A
gene and c.1195A> G variant in heterozygosity on TGFB2 gene. Physical examination revealed blue
sclerae, poor wound healing, elastic neck skin, long and thin fingers. Bone mineral density test
showed osteoporosis at the rachis and severe osteopenia at the femoral neck.

Familial Aggregation Study performed on the patient’s daughter revealed the presence of the
very same variant on TGFB2 gene.

4. Discussion

Considering the clinical features and the genetic findings, we diagnosed the coexistence of LDS
and EDS/OI overlap syndrome in mosaicism.

EDS/OI overlap syndrome is a recently described disorder of connective tissue, characterized by
mutation of COL1A1 (17q21.33) or COL1A2 (7q21.3) genes, that are involved in a-1 and a-2 chains
of type 1 collagen synthesis 5¢. In this case, we found a C.128delA variant on the COL1A gene, which
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has never been described in literature but classified as likely pathogenic in VarSome database. The
clinical spectrum is broad, as patients may present a mixed phenotype including features of both
osteogenesis imperfecta (bone fragility, long bone fractures, blue sclerae, short stature) and Ehlers-
Danlos syndrome (joint hyperextensibility, soft and hyperextensible skin, abnormal wound healing,
easy bruising, vascular fragility). In the case described, we found also a c.1195A>G variant on TGFB2
gene, never described in literature and interpreted as likely pathogenic in VarSome. TGFB2 variants
are associated with LDS, an autosomal dominant connective tissue disorder primarily characterized
by vascular and skeletal involvement, including arterial aneurysms and/or dissections, pectus
anomalies, scoliosis, joint laxity, and arachnodactyly [7]. Any aneurysms and dissections involving
cerebrovascular afferents, as well as carotid and vertebrobasilar systems, may require antiplatelet
treatment, aiming to prevent complications such as strokes [1. A skeletal phenotype characterized by
low bone mineral density and skeletal fragility (fractures) has been described in some young patients
with LDS type 2 (caused by mutation of TGFBR1) [11]. A study by Sponseller and colleagues ['Z
conducted on individuals with LDS 1/2 revealed a fracture risk of 50% by the age of 14 years. Dual-
energy X-ray absorptiometry data revealed in these patients low or very low bone mineral density in
the spine, hip and/or femoral neck.

Both variants detected have not been previously described in the literature, but are considered
likely pathogenetic. Since these conditions have extremely variable expressiveness, the clinical
symptoms of both diseases could occur simultaneously in an unpredictable manner. According to
literature, we believe that the IS may be related to LDS, while phenotypic picture is related to the
overlap EDS/OI mosaicism.

Considering that this is a case report, the main limitations include the lack of ability to generalize
our findings and to establish cause-effect relationship.

5. Conclusions

LDS is characterized by vascular alterations and skeletal manifestations, and the clinical
spectrum may be extremely variable, requiring neurological and cardiovascular follow-up.
Therefore, stroke of undetermined cause occurring in young adults might require a complete genetic
testing for collagen disorders, including Marfan syndrome, Ol EDS, and LDS, in addition to other
monogenic diseases.
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Abbreviations

The following abbreviations are used in this manuscript:

CTD connective tissue disorders

EDS Ehlers-Danlos syndrome

0)1 osteogenesis imperfecta

LDS Loeys-Dietz syndrome

CT computed tomography

MRA magnetic resonance angiography

NIHSS National Institutes of Health Stroke Scale
NGS next-generation sequencing

ANA Antinuclear antibodies

LAC lupus anticoagulant

MELAS  mitochondrial myopathy, encephalopathy, lactic acidosis, and stroke-like episodes
MERRF  myoclonic epilepsy with ragged-red fibers
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