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VASCERN

VASCERN, the European Reference Network on Rare Multisystemic Vascular Diseases, is
dedicated to gathering the best expertise in Europe in order to provide accessible cross-
border healthcare to patients with rare vascular diseases (an estimated 1.3 million
concerned). Theseincludearterial disease (affecting aorta to small arteries), arterio-venous
anomalies, venous malformations, and lymphatic diseases.

VASCERN gathers 31 expertteams from 26 highly specialized multidisciplinary HCPs, plus 7
Affiliated Partner centers, from 16 EU Member States, as well as various European Patient

Organisations and is coordinated in Paris, France.

Through our 5 Rare Disease Working Groups (RDWGs) as well as several thematic WGs and
the ePAG - European Patient Advocacy Group, we aim to improve care, promote best
practices and guidelines, reinforce research, empower patients, provide training for
healthcare professionals and realise the full potential of European cooperation for
specialised healthcare by exploiting the latest innovations in medical science and health
technologies.

More information available at: https://vascern.eu

Follow us Twitter, Facebook, YouTube and LinkedIn


https://vascern.eu/
https://twitter.com/vascern
https://www.facebook.com/vascern.eu/
https://www.youtube.com/channel/UC1sI4_jnqiaLhjNhktiN7ZA
https://www.linkedin.com/company/vascern/
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Loeys-Dietz syndrome

Abbreviations

ARD: Aortic Root Diameter
LDS: Loeys-Dietz syndrome

IVF: In vitro fertilization

B-blockers: beta-blockers



Loeys-Dietz syndrome

Introduction

These factsheets are in part based on existing LDS management guidelines (McCarrick et al,
2014) and have been reviewed and adjusted by the experts of the VASCERN HTAD-WG.
Diagnostic criteria for LDS are currently under development.

The HTAD-WG agrees with the recommendations but wishes to emphasize that these are
recommendations made by consensus at expert level. We would recommend that these
factsheets be used as a guide to implement locally agreed policies.

These factsheets are meant for patients as well as for caregivers. Implementing these
recommendations should go hand in hand with strategies to educate patients about
medical situations where specificcareisrequiredand aboutrelevant symptoms and how to
act when they occur.



Loeys-Dietz syndrome

Pregnancy, Deliveryand
Postpartum Care

Women with LDS can tolerate and have successful pregnancies and deliveries,
although pregnancies should be considered high risk. Currently few data are
available specifically for LDS, so current recommendations are also based on

experience with Marfan syndrome.

1.1 Before Pregnancy

Q WHAT IS RECOMMENDED

. Addresstheissue of pregnancyin both maleand female Loeys-Dietz
syndrome (LDS)patients ofchildbearing age in a systematic manner to
inform them ofthe options of prenatal/pre-implantation diagnostics when
geneticsis known. Inform women as well about specific managementand
care recommendations - alsoinclude the optimal conditions of follow-up and
a written delivery plan.

. As soon asa pregnancy is being considered by someonesuspectedofhaving
LDS, referhim and/or herto a specialized centre, ifthishasnotalready been
done, fora full assessmentand pre-pregnancy counselling.

. Planthe pregnancyin collaboration with the specialized centre.
. Assesstherisk of aorticdissection before pregnancy by measuring the aortic
diameter.
o <40 mm:pregnancy allowed.
o 40-45 mm: pregnancy allowed on a case by case basis.
o >45 mm:contra-indicationfor pregnancy with limited evidence.

Thisaorticdiameter may warrant prior surgery.

. Nodataisavailable on the effect of hormonal procedures (IVF). The same

thresholds as for pregnancy (contra-indicated when ARD >45 mm)should be
used.



Loeys-Dietz syndrome

Pregnancy, Deliveryand
Postpartum Care

1.2During Pregnancy

The risk of aortic dissection is increased during
pregnancy, delivery and the postpartum period.

Q WHAT IS RECOMMENDED

. Treatmentwithp-blockersthroughoutthe entire pregnancyandin the
postpartum period. Checkthe type of B-blocker: atenolol is the least
favourable; propranolol, metoprolol andlabetalol are preferred.

. Monitor the aorticdiameters (including abdominal diameters) by ultrasound
at leasttwice during pregnancy: 20-24wand 32-36w. More examinations may
be considered ifthe aorticdiameterisabove40 mm orwhenincreased
growth is noted.

. Monitorblood pressure on aregular basis (target<130/80 mmHg).

. Fetalgrowth should be monitored carefully to assess the effect of B-blockers.

WHATYOU SHOULD NOT DO

o

. Prohibitpregnancy forall womenwithLoeys-Dietz Syndrome.

. Stop treatmentwith B-blockers duringthe pregnancy oratdelivery.



Loeys-Dietz syndrome

Pregnancy, Deliveryand
Postpartum Care

1.3Delivery

Q WHATIS RECOMMENDED

. Assesstherisk of aorticdissection beforedelivery based on the aortic
diameter

o <40mm:vaginal delivery. Shorten the duration of stage 2 of
labourwith vacuum-extractors, etc.

o 40-45 mm:deliveryon a case by case basis (contactthe expert
centre).

o >45mm:Caesarean sectionandplanthe delivery by limiting the
duration ofthe third trimester, the period of maximum risk. A
tailored delivery should be formalized. Different factors should
be taken into account: distance of home to hospital, aortic
diameter, etc... Labour should be limitedtoa minimum.

. Adequate epidural anesthesia should be performedwith caution, considering
duralleakage and in somecases dose adjustment. MRI can be considered
priorto epidural.

Q WHATYOU SHOULD NOT DO

. Administeran epidural withoutfirstchecking the condition ofthe spine
with imaging (scoliosis, spondylolisthesis, duralectasia).

. Stoptreatmentwith B-blockers.



Loeys-Dietz syndrome

Pregnancy, Deliveryand
Postpartum Care

1.4Postpartum care

Q WHATIS RECOMMENDED

Cardiacultrasound in the mother within 48 hours postpartumand after 6
weeks.

Dependingon the heartrate ofthe baby atbirth, additional monitoringcan
be decided by the paediatrician.

Breastfeeding

Breastfeedingis notcontraindicated.
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Anaesthesia

General anaesthesiadoes not pose any particular problems, apart
from an interaction with B-blocker treatment or anticoagulants

(www.orphananesthesia.eu).

Q WHATYOU SHOULD NOT DO

. Exposethe patienttoblood pressure fluctuations.
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Loeys-Dietz syndrome

Aortic Dissection

Q WHAT IS RECOMMENDED

. Consideraorticdissectionifchest pain/back painfabdominal pain is present
in a patientwith Loeys-Dietz syndrome or a LDS-related syndrome.

. Treatthedissectionasanemergency, following the same protocolsaswitha
non-LDS patient.

. Fortype Adissections, the sinuses of Valsalvashould notremainin place
(either Bentall orvalve sparing are preferred).

Q WHATYOU SHOULD NOT DO

. Useastentasafirst optioninthe presence ofadissection ofthe
descendingaorta ifother optionsare possible.
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Loeys-Dietz syndrome

Acute coronary syndrome

Spontaneous coronary artery dissection (SCAD)occurs more
frequently in LDS patients.

Q WHATIS RECOMMENDED

. A coronarydissection can be seen in LDS, andthis diagnosis should also be
consideredin ayoung person.

. Ensure thatthereisnoaorticdissection.

. Adheretogeneral recommendationsthatare available fortreatment of SCAD.

12



Loeys-Dietz syndrome

Extra-aortic peripheral arterial
dissections

Extra-aorticaneurysmsdo occur more frequently in LDS.

Q WHAT IS RECOMMENDED

Ensure thatthereisnoevidence ofaorticdissection.

Contactexpertcentre toseek advicefor management.

13



Loeys-Dietz syndrome

Spontaneous
haemoperitoneum

Q WHAT IS RECOMMENDED

. Rule out aorticdissection.



Loeys-Dietz syndrome

Stroke

The incidence of stroke is increased in patients with Loeys-
Dietz syndrome due to the presence of intracranial, carotid and
vertebral aneurysms.

Q WHAT IS RECOMMENDED

. Managementand treatmentare identicalfor LDS and non-LDS patients.
. Perform additional cerebral imaging when alarm symptoms are present.
o Ruleout aorticdissection withextensionto the supra-aortic trunks.

. Thepresence ofcervical or cerebralaneurysms should promptevaluation by
neuroradiology or neuro-interventional specialists.

Q WHATYOU SHOULD NOT DO

. Stoptreatmentwith p-blockers.

. Delay managementand modify treatmentas a resultof a diagnosis of
Loeys-Dietz Syndrome.

15



Loeys-Dietz syndrome

Pulmonary embolism

There is no particular risk of pulmonary embolism associated
with Loeys-Dietz syndrome.

Q WHAT IS RECOMMENDED

. Follow standard treatment protocols for pulmonary embolisms (including
anticoagulant treatment).

16



Loeys-Dietz syndrome

Pneumothorax

Pneumothoraxis associated with Loeys-Dietz syndromeand is the
most frequent respiratory manifestation of the disease.

No particularissues exceptin cases of anticoagulant treatment, as
in the general population.

Q WHAT IS RECOMMENDED

. Indicationsandtreatmentsare identicalfor LDS and non-LDS patients.

Perform aorticimagingifthereisthe slightest suspicionofaorticdissection

@ WHATYOU SHOULD NOT DO

. Stoptreatmentwith p-blockers.

Delay care as a result of the diagnosis of LDS.

17



Loeys-Dietz syndrome

Abdominal/gastrointestinal/
gynaecological emergencies

Intestinal ruptures have been reported in Loeys-Dietz
syndrome.

Particular attention should be given in case of
anticoagulant treatment.

Q WHAT IS RECOMMENDED

. Ruleout aorticdissectionifthereisthe slightestdoubtorinthe eventof
unexplained pain.

. Indicationsand treatmentsare identical in LDS and non-LDS patients.

Q WHATYOU SHOULD NOT DO

. Administeraspinal anaesthetic without first checking the condition of
the spine (scoliosis, spondylolisthesis, dural ectasia).

o Stop treatmentwith B-blockers.

. Delaytreatmentasa resultofthe diagnosis of Loeys-Dietz Syndrome.
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Loeys-Dietz syndrome

Colonoscopy, gastroscopy,
laparoscopy or fibroscopy

Due to increased tissue fragility in LDS, there is a theoretical risk of
perforation, although this has not been observed commonly.
Alternative imaging procedure should be considered when
feasible.

Particularissuesin cases with dissection of the descending aorta.

Q WHATIS RECOMMENDED

. Endoscopicorfibroscopic proceduresshouldbe carried out with caution

. Ahighdegree ofcautionin caseswith dissection ofthe descendingaorta due
to the highrisk of blood pressure variations.

@ WHATYOU SHOULD NOT DO

Expose the patient to blood pressure fluctuations.

19



Loeys-Dietz syndrome

Antiplatelet agents and
anticoagulants

o
o

WHATIS RECOMMENDED

. Indicationsand contraindications for antiplateletand anticoagulant treatments

areidenticalin LDSand non-LDS patients.

WHATYOU SHOULD NOT DO

Modify the prescriptionofantiplatelet agents oranticoagulantsasaresultofa
diagnosis with Loeys-Dietz Syndrome.

20



Loeys-Dietz syndrome

Contraindicated medications

Q WHAT IS RECOMMENDED

. QT prolongationshould be checked on the electrocardiography prior to
proposing QT prolonging drugs.

. Theuse of fluoroquinolonesis advised against because ofincreasedrisk of
aorticdissection.

. Thereare nospecificcontraindications to Bromocriptin, orany otherdrug, in
patients with LDS.

21
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Infiltrations

No particularissues exceptin cases of anticoagulant
treatment.

22



Loeys-Dietz syndrome

Physical activity

Sports can be of greatvalue considering body weight, blood
pressure and fithess of the patient. Many symptoms like aches,

painsand migraines may benefit from exercise. Sports can also be

dangerousifthey are accompanied by a signhificantincreasein
arterial blood pressure.

Q WHATIS RECOMMENDED

.« Endurancesportssuch as swimming, walking,running, and cycling.

The physical activitylevel should be adjusted by the cardiologist basedon the
evaluationofaorticdimensions andvalvular function, both in childrenand
adults.

@ WHAT YOU SHOULD NOT DO

. Abrupt,isometric exercises, such as sit-ups, pull-ups or weightlifting.

. Contact/competitive sports such as football, basketball, handball,and
tennis.

. Exercisingtothe pointofexhaustion.

. Activitieswithrapid acceleration/deceleration should be discouraged as
these mayincreasetherisk ofvessel dissection.
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Retinal detachment

LDS patients have increased incidence of blue sclerae and eyes
muscle problemssuch as strabismus/amblyopia/exotropia. Ectopia
lentis is not commonly seen in Loeys-Dietz patients. Retinal
detachmentand cataractcanalsooccur.

& WHAT IS RECOMMENDED

Cataractandretinal detachmentare treated as per non-LDS protocols.
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Loeys-Dietz syndrome

Odontology/dentistry

No specific issues with management and treatment,even though
patients can have a very narrow jaw. Dental enamel defects also
occur at higher frequencyin LDS.

Q WHAT IS RECOMMENDED

« Regularmonitoring.
. Earlyorthodonticfollow-updue todental misalignments.

. Thepreventionofendocarditis, asin the general population (onlyin the case
of a history of valve surgery or if previous history ofendocarditis).

25
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Allergies and anaphylactic
shock

LDS has been associated with a high prevalence ofimmunologic
featuresincluding asthma, food allergies, eczema,and allergic
rhinitis. Symptomsrange from acute, life-threatening reactions to
more chronic gastro-intestinal symptoms.

Q WHAT IS RECOMMENDED

Avoidance offood triggers or environmental allergens.
Antihistamines should be used to treat cutaneous or milderreactions.
Asthma treatment as per standard protocols.

EpiPensshould be retained onlyfor life-threatening reactions becausethey

rapidly constrict blood vessels and could be harmful forindividuals with
underlyingvascular disease.

26



Editorial Board/
ontributors

Written and reviewed by members of the VASCERN HTAD-WG:

Prof. Bart LOEYS (VASCERN HTAD European Reference Centre, Center of Medical Genetics, University
Hospital of Antwerp University of Antwerp, Belgium)

Prof. Eloisa ARBUSTINI (VASCERN HTAD European Reference Centre, Center for Inherited
Cardiovascular Diseases, IRCCS Foundation Policlinico San Matteo, Pavia, Italy)

Dr. Marieke BAARS (VASCERN HTAD European Reference Centre, Department of Cardiology, Academic
Medical Center, Amsterdam, Netherlands)

Dr. Evy BASHIARDES (VASCERN HTAD Affiliated Partner Center, The Cyprus Institute of Neurology and
Genetics, Nicosia, Cyprus)

Dr. Kalman BENKE (VASCERN HTAD European Reference Centre, Semmelweis University, Heart and
Vascular Center, Budapest, Hungary)

Dr. Erik BJORCK (VASCERN HTAD European Reference Centre, Clinical Genetics, Karolinska University
Hospital Stockholm, Sweden)

Dr. Maryanne CARUANA (VASCERN HTAD Affiliated Partner Center, Mater Dei Hospital, Msida, Malta)
Prof. Julie De BACKER (VASCERN HTAD European Reference Centre, Dept of Cardiology and Center for
Medical Genetics Ghent, Ghent University Hospital, Belgium)

Elena DE MOYA RUBIO (Marfan Hilfe eV)

Dr. Alessandro DI TORO (VASCERN HTAD European Reference Centre, Center for Inherited
Cardiovascular Diseases, IRCCS Foundation Policlinico San Matteo, Pavia, Italy)

Dr. Julia DUMFARTH (VASCERN HTAD Affiliated Partner Center, Medical University Innsbruck,
Innsbruck, Austria)

Dr. Arturo EVANGELISTA (VASCERN HTAD Affiliated Partner Center, Hospital Universitari Vall d’Hebron,
Barcelona, Spain)

Prof. Maarten GROENINK (VASCERN HTAD European Reference Centre, Department of

Cardiology, Academic Medical Center, Amsterdam, Netherlands)

Dr. Betti GIUSTI (VASCERN HTAD European Reference Centre, Regional Tuscany Reference Center for
Marfan Syndrome and related disorders, Careggi Hospital, University of Florence, Italy)
Prof. Guillaume JONDEAU (VASCERN HTAD European Reference Centre, CRMR Marfan Syndrome and
related disorders, Service de cardiologie, AP-HP, Hopital Bichat-Claude Bernard, Paris, France)
Dr. Marlies KEMPERS (VASCERN HTAD European Reference Centre, Clinical Genetics, Radboud
university medical center, Nijmegen, Netherlands)
Dr. Anna KERAVNOU (VASCERN HTAD Affiliated Partner Center, The Cyprus Institute of Neurology and
Genetics, Nicosia, Cyprus)
Prof. Klaus KALLENBACH (VASCERN HTAD Affiliated Partner Center, Centre Hospitalier de Luxembourg,
Luxembourg)
Dr. Olivier MILLERON (VASCERN HTAD European Reference Centre, CRMR Marfan Syndrome and
related disorders, Service de cardiologie, AP-HP, Hopital Bichat-Claude Bernard, Paris, France)
Dr. Laura MUINO MOSQUERA (VASCERN HTAD European Reference Centre, Dept of Cardiology and
Center for Medical Genetics Ghent, Ghent University Hospital, Belgium)
Dr. Edit NAGY (VASCERN HTAD European Reference Centre, Clinical Genetics, Karolinska University
Hospital Stockholm, Sweden)

27



Dr. Stefano NISTRI (VASCERN HTAD European Reference Centre, Regional Tuscany Reference Center
for Marfan Syndrome and related disorders, Careggi Hospital, University of Florence, Italy)

Prof. Guglielmina PEPE (VASCERN HTAD European Reference Centre, Regional Tuscany Reference
Center for Marfan Syndrome and related disorders, Careggi Hospital, University of Florence, Italy)

Prof. Jolien ROOS-HESSELINK (VASCERN HTAD European Reference Centre, Clinical Genetics and
Cardiology, Erasmus Medical Center Rotterdam, The Netherlands)

Prof. Zoltan SZABOLCS (VASCERN HTAD European Reference Centre, Semmelweis University, Heart
and Vascular Center, Budapest, Hungary)

Dr. Katalin SZOCS (VASCERN HTAD European Reference Centre, Department of Vascular Medicine,
Department of General and Interventional Cardiology, University Heart Center Hamburg, University
Medical Center Hamburg-Eppendorf)

Dr. Gisela TEIXIDO (VASCERN HTAD Affiliated Partner Center, Hospital Universitari Vall d’Hebron,
Barcelona, Spain)

Dr. Ingrid VAN DE LAAR (VASCERN HTAD European Reference Centre, Clinical Genetics and Cardiology,
Erasmus Medical Center Rotterdam, The Netherlands)

Dr. Roland VAN KIMMENADE (VASCERN HTAD European Reference Centre, Radboud university
medical center, Nijmegen, Netherlands)

Dr. Aline VERSTRAETEN (VASCERN HTAD European Reference Centre, Center of Medical Genetics,
University Hospital of Antwerp University of Antwerp, Belgium)

Prof. Yskert VON KODOLITSCH (VASCERN HTAD European Reference Centre, Department of Vascular
Medicine, Department of General and Interventional Cardiology, University Heart Center Hamburg,
University Medical Center Hamburg-Eppendorf)

Liesbeth WILDERO VAN WOUWE (VASCERN HTAD European Reference Centre, VASCERN HTAD
European Reference Centre, Dept of Cardiology and Center for Medical Genetics Ghent, Ghent
University Hospital, Belgium)

\ European
0 Reference
0e0’ Network

for rare or low prevalence * Xk
complex diseases - t Co-funded by
* * the Health Programme

G Network W53 of the European Union
Vascular Diseases

(VASCERN)

28



