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Marfan syndrome (MFS) is an autosomal dominant connective tissue
disorder resulting from pathologic mutation of the fibrillin-1 gene (FBN1)
on chromosome 15. The clinical features are not obvious in children, so
diagnosis may be delayed if there is no family history. First case, a 6-year-old
boy is referred for abnormal electrocardiography (Borderline prolonged QT)
beforehand his tonsillectomy. His arm span-to-height ratio was 0.96 and other
clinical features of MFS were not yet apparent. On his echocardiogram, the
aortic dilatation (z score>2) was noticed and gene evaluation demonstrated
missense variant (c.7606G>A) in 62 exon of FBN1 gene. Second case, a

14-year-old healthy boy visited our hospital with dizziness and pre-syncope.
We confirmed his high arm span-to-height ratio (1.01) and myopia. On
his echocardiogram, the aortic dilatation (z score>2) was showed and he
was diagnosed with MFS through the gene evaluation of missense variant

(c.4267G > A) in 2 exon of FBN1 gene.
LEARNING OBJECTIVE: The diagnosis of MFS can be delayed in children

because clinical features are not noticeable in childhood. However, the early
diagnosis of MFS is important to prevent from the fatal emergency such as
lethal cardiovascular aortic complication.
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INTRODUCTION

Marfan syndrome is an autosomal dominant connective tissue disorder
resulting from pathologic mutation of the fibrillin-1 gene (FBN1) on
chromosome 15. The prevalence of Marfan syndrome is reported to be 1
to 2 per 10,000 people, regardless of race or gender (1). The main clinical
features of Marfan syndrome include cardiovascular system, skeletal
system, and ocular system. In addition, it can affect the pulmonary
system, skin, and dura (2). The diagnosis of Marfan syndrome is based
on revised Ghent nosology, and cardiovascular, skeletal, ophthalmic
symptoms and genetic testing play an important role in diagnosis (3).
However, the diagnosis may be delayed because clinical symptoms of
Marfan syndrome appear as age-dependent manifestations and other
clinical symptoms may also occur in patients without Marfan syndrome
(4). Because the anomaly of the cardiovascular system of MFS is so fatal
as to affect the life span, it is advisable to diagnose it as soon as possible
and regularly follow up and manage it (4).

Here, we described two pediatric cases without family history who were
diagnosed with Marfan syndrome by chance.

CASE REPORT

In the first case, a 6-year-old boy without birth history was diagnosed with chronic
follicular tonsillitis, and underwent a basic test before receiving tonsillectomy.
He had borderline prolonged QT on an electrocardiogram performed prior to
surgery and was referred to a pediatric cardiologist. On physical examination,
height was 122 cm, body weight was 19.5 kg, and arm span-to-height ratio was
0.96. The height was the 93rd percentile of the standard Korean curve, the
25th percentile of the Marfan syndrome curve reported by Kwun et al (5). The
echocardiogram for further evaluation showed ASD secundum 5 mm, aortic
dilatation, and sinus of valsalva 26 mm (z score>2) (6). Therefore, Marfan
syndrome was strongly suspected and FBN1 gene sequencing was performed.
Eventually, a molecular investigation identified a heterozygous ¢.7606G >A
transition in exon 62. Twin of the patient was also tested for FBN1 gene for
Marfan syndrome and the gene was confirmed (c.7606G >A in exon 2). There
were no other abnormal findings such as ocular system, skin, skeletal system, lung
system. After genetic confirmation, the patient is undergoing an echocardiogram
once a year and taking B-blockers.

Second case, a 14-year old boy had no birth history and past medical history.
He visited our hospital for evaluation about recent event of pre-syncope. The
initial blood pressure of the patient was 104/62 and the pulse rate was 62. In
addition, there was no specific finding of blood pressure according to body
position. On physical examination, height was 169 cm, body weight was 50
kg, and arm span-to-height ratio was 1.01. The height was the 98th percentile
of the standard Korean curve, the 3" percentile of the Marfan syndrome
curve reported by Kwun et al (5). The electrocardiography for evaluation
showed normal sinus rhythm with premature ventricular contraction. The
echocardiogram showed aortic dilatation and sinus valsalva 31 mm (z score
>2). At this point, Marfan syndrome was suspected. Thus, FBN1 gene
sequencing was performed and heterozygous c.4267G >A transition was
found in exon 2. The FBN1 genotype was tested to determine if his older
brother had Marfan syndrome, but no mutation was found. The patient
also had myopia (Right 4.2 diopter, Left 6 diopter) as a symptom of Marfan
syndrome. After genetic confirmation, the patient is also regularly taking
echocardiograms once a year and taking B-blocker (Figures 1 and 2).
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Figure 1A) Electrocardiography (ECG) of case 1 patient showed borderline
prolonged QT
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Figure 1B) ECG ff case 2 patient showed normal sinus rhythm with occasional
premature ventricular contraction
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Figure 2A) Parasternal long-axis view showing a dilated aortic root of
first case patient
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Figure 2B) Second case patient

DISCUSSION

Since the clinical features of Marfan syndrome are age-dependent, diagnosis
may be delayed in childhood when the symptoms are not apparent [4]. All
patients presented in this case study had a sinus of valsava Z score > 2 and
a FBN1 gene mutation (c.7606G >A in case 1 patient, ¢.4267G > A in case
2 patient). Therefore, patients with this study were diagnosed with Marfan
syndrome based on Ghent diagnostic criteria (3). Also, when reviewing each
scoring of systemic features based on the revised Ghent diagnostic criteria,
the first patient is O point and the second patient is 1 point with myopia. The
patients in this study may have increased scoring of systemic features as they
get older, but it is difficult to suspect Marfan syndrome with only the current
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clinical symptoms of these patients. If we considered the initial symptoms
of the patient to be insignificant, these patients would have been delayed in
diagnosis and treatment.

Marfan syndrome is a disease characterized by high morbidity and mortality
due to aortic dilatation, dissection and sudden death (7). The managements
to reduce these cardiovascular complications include activity restriction,
preventive aortic valve replacement, and B-blockers, which were known to
have a protective effect on aortic root dilatation (8). In addition, angiotensin-
converting-enzyme inhibitors (ACE 1), calcium channel antagonists, and
angiotensin receptor blockers (ARBs) have been proposed as alternative
medical treatments, although PB-blockers are the standard treatment in
medical treatment (9).

According to Groth et al, more than 50% of patients with Marfan syndrome
were diagnosed after aortic dissection event, and the proportion of patients
with cardiovascular event free with age declined gradually (10). Therefore, it
is important to diagnose as soon as possible to reduce fatal cardiovascular
complications. Like the cases presented in this study, patients without
family history of Marfan syndrome may have a delayed diagnosis and a fatal
cardiovascular event. Therefore, patients with symptoms such as pectus
carinatum deformity, scoliosis, wrist and thumb sign and so on should be
carefully examined with borderline increased arm span-to-height ratio. Early
diagnosis of Marfan syndrome by echocardiogram evaluation and genetic
testing may reduce emergency surgery, intervention, and sudden death.
Moreover, it is costeffective to diagnose patients with familial history of
Marfan syndrome early by gene study.
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