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CASE REPORT / PRACA KAZUISTYCZNA

Patient out of control: diagnostic and treatment dilemmas in Loeys-Dietz syndrome

Pacjent poza kontrola — trudnosci diagnostyczne i lecznicze w zespole Loeys-Dietza
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Abstract

Loeys-Dietz syndrome (LDS) first identified in 2005 is an aggressive congenital disorder of
connective tissue characterized by multisystemic involvement (hypertelorism, and bifid/broad uvula
or cleft palate). The most common features are vascular manifestations such as widespread arterial
aneurysms and dissection at a young age. The diagnosis is confirmed by a molecular test and
computed tomography but no specific diagnostic criteria exist. The similarity of clinical
manifestations to other connective tissue disorders may be associated with poor recognition of LDS.
The patient is a 20-month-old boy who was admitted to our clinic presenting circulatory failure.
Tests revealed dilated ascending aorta and aortic valve regurgitation, because of which ascending
aorta and aortic valve replacement was performed. Seven years later his health state deteriorated
significantly. Computed tomography angiography revealed a massive aneurysm of the aortic arch (8
cm), multiple thoracic aortic aneurysms and vascular tortuosity. Based on significant clinical image
LDS was diagnosed. Due to the multiplicity of aneurysms, the patient was disqualified from any
further surgical treatment. LDS is characterized by an aggressive vascular course. Early diagnosis,
prophylactic surgery of the aorta and pharmacological treatment are recommended in these patients

as the only possibility to prolong their lives.
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Introduction

Loeys-Dietz syndrome (LDS) is a rare connective tissue disorder (CTD) with autosomal dominant
inheritance. 75% of cases result from de novo mutation [1]. The exact prevalence is unknown. LDS

has multisystemic manifestations, considering a mainly cardiovascular system.

Case report

A 20-month-old boy was admitted to a hospital in severe general condition with the blood flow
centralization. Echocardiography revealed left ventricular hypertrophy with a left ventricular
ejection fraction (LVEF) of 14%. Computed tomography angiography (CTA) presented ascending
aorta diameter enlarged to 3.5 cm (Figure 1), aortic arch diameter to 1.8 cm. Diagnostic cardiac
catheterization revealed massive aortic valve regurgitation. Cardiac surgeons performed aortic valve
replacement and supracoronary ascending aorta replacement which improved the patient’s condition
significantly (LVEF improved to 40%). On the 18" day after surgery, the boy was discharged with
an antihypertensive drug regimen. Due to parental non-compliance, the patient did not follow
treatment directions. Seven years later the boy was admitted to our clinic with features of upper
respiratory tract inflammation, progressive dyspnoea and exercise intolerance. The X-ray image
was inconclusive. Inflammation parameters were moderately elevated, blood culture result was
negative. Empiric antibiotic therapy was initiated. Echocardiography did not show any vegetations.
CTA revealed: an aortic arch aneurysm (8 cm), multiple thoracic aortic aneurysms, dilated
brachiocephalic trunk (3.25 cm) (Figure 2A) and common carotid arteries, aneurysm of the right
middle cerebral artery (Figure 2B). Moreover, the patient presented optic neuropathy, papilledema,
dissection of a retina, intraocular inflammation and scoliosis. Based on clinical manifestation the
LDS was diagnosed by two independent units. Due to the multiplicity of aneurysms Heart Team
disqualified the patient from any surgical treatment. Tracheobronchial compression with atelectasis
occurred as a consequence of an aortic arch aneurysm. Because of recurrent respiratory disorders
demanding mechanical ventilation and repeated intubations tracheostomy was performed.

Unfortunately, the patient died due to spontaneous pulmonary haemorrhage and cardiac arrest.



Figure 1. Multislice CT angiography of an aortic arch aneurysm in a 20-month-old boy with
suspected Marfan syndrome; A. Sagittal CT angiogram; B. 3D volume rendering image show
ascending aorta with a maximum diameter of 3.5 cm (arrow), a significant enlargement of the aortic
root and moderately dilated three sinuses of Valsalva (arrowhead) with severe aortic regurgitation;

CT — computed tomography

Figure 2. Multislice CT angiography of an 8-year-old boy with radiological diagnosis of Loeys-
Dietz syndrome; A. Coronal CT angiogram shows an 8 cm aortic arch aneurysm (arrow) and dilated
brachiocephalic trunk with a maximal diameter of 3.25 cm (arrowhead); B. 3D volume rendering
image reveals markedly tortuous left and right common carotid arteries (arrows). Additional CT

finding includes an aneurysm of the right middle cerebral artery (arrowhead); CT — computed

tomography



Due to the overlapping symptoms among Marfan-like syndromes, establishing the diagnosis
of LDS may be challenging in clinical practice. Abnormal twists and turns of arteries have been
considered hallmarks of LDS. However, studies have proven that tortuosity is present in many other
genetically mediated arteriopathies [2]. Nevertheless, the development of quantitative methods
describing arterial tortuosity such as the tortuosity index (TI) creates new possibilities to
differentiate between CTD. Spinardi et al. [3] found the vertebrobasilar system (VBS) TI to be the
strongest independent predictor of LDS in patients with CTD. Increased vertebral TI links with
more severe dilatation of the aortic root, higher probability of cardiac surgery intervention, earlier
dissection and death [4]. Another valuable tool is the newly described chalice sign, which is defined
as a carotid bifurcation angle of > 80°, highly specific for LDS especially when bilateral [5].

The average life expectancy in patients with LDS is 37 years while those with vascular
Ehlers—Danlos syndrome (EDS) are expected to live 48 years and patients diagnosed with Marfan
syndrome and properly treated have an average lifespan of 70 years [6]. Differences are related to
the known propensity toward rupture and dissection at a younger age and smaller aortic diameter in
LDS [7]. The major source of early mortality is thoracic aortic dissection (67%), abdominal aortic
dissection (22%) and cerebral haemorrhage (7%) [6]. A noteworthy correlation between cerebral
aneurysms and extracranial arterial dissection was reported. Cerebral aneurysm found in the brain
imaging screening may point out the need for careful investigation due to the higher risk of severe
extracranial vascular events [8]. Conservative medication involves strict control of hypertension and
reducing hemodynamic stress [9]. Most of the patients require surgical interventions. In comparison
to the EDS, the fatal complication rate post-surgery is 1.7% in LDS versus 45% in EDS. All patients
with LDS require annual echocardiography to control especially the aortic root. Moreover, the
whole arterial tree should be assessed over aneurysms and tortuosity in magnetic resonance

angiography or CTA.

Conclusion

As the LDS is characterized by the most aggressive vascular course among CTD, early diagnosis
and prompt pharmacological and surgical interventions are crucial in avoiding dreadful
consequences. Despite the exact criteria for diagnosing LDS are not established, we need to
consider the disease when we find any LDS-related mutation in genes combined with characteristic
clinical presentation: multiple arterial aneurysms, dissection or family history of the disease [10].

Future research might bring personalized gene-based management strategies.
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Streszczenie

Zespot Loeysa-Dietza (LDS) opisany po raz pierwszy w 2005 roku jest wrodzonga wielouktadowa
chorobg tkanki tacznej o agresywnym przebiegu. Najczestsze sa objawy naczyniowe, takie jak
rozlegle tetniaki i rozwarstwienia tetnic, do ktorych dochodzi w mtodym wieku. Diagnoza stawiana
jest na podstawie wynikéw badan molekularnych i tomografii komputerowej, jednak nadal nie
istnieja specyficzne kryteria diagnostyczne. Podobiefistwo objaw6éw klinicznych do innych
zaburzen tkanki tacznej skutkuje zbyt malg rozpoznawalnoscig LDS. Praca przedstawia historie 20-
miesiecznego chlopca przyjetego do kliniki z powodu niewydolnosci krazenia. Przeprowadzone
badania wykazaly poszerzenie aorty wstepujacej i niedomykalno$¢ zastawki aortalnej, z powodu
ktérych podjeto decyzje o wymianie aorty wstepujacej i zastawki aortalnej. Siedem lat po zabiegu
stan zdrowia chlopca ulegl znacznemu pogorszeniu. W angiografii tomografii komputerowej
rozpoznano masywnego tetniaka tuku aorty (8 cm), liczne tetniaki aorty piersiowej i stwierdzono
kreto$¢ naczyn. Na podstawie charakterystycznego obrazu klinicznego rozpoznano LDS. Ze
wzgledu na mnogo$¢ tetniakdw pacjent zostal zdyskwalifikowany z dalszego leczenia
operacyjnego. LDS charakteryzuje sie agresywnym przebiegiem naczyniowym, wiec u chorych
kluczowe znaczenie maja wczesna diagnostyka, profilaktyczna operacja aorty i leczenie

farmakologiczne dajace jedyna mozliwosc¢ przedtuzenia zycia.
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