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Abstract

Cutis laxa tiplb is a rare autosomal recessive disorder caused by
FBLN 4 mutation and primarily characterized by vascular anom-
alies. Herein, we present five patients who are the members of the
same family. The primary cardiac findings of these patients were
giant aortic aneurysms. One 2.5-year-old patient with a massive
aneurysm of the ascending aorta died as a result of compression
to the heart chambers, trachea, and bronchi. The bentall procedure
was performed in three of our patients who are under follow-up.
One patient is still under clinical follow-up without surgery. After
the diagnosis of the first patient, a genetic study was performed in
which FBLN 4 mutations were investigated. Four new patients were
detected during genetic screening of the family. Other 29 family
members were screened bur were negative in physical examina-
tions and echocardiography. Pedigree is important for early diagno-
sis of genetic diseases in asymptomatic individuals.
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Introduction

Cutis laxa is a rare autosomal recessive disorder caused
by an FBLN 4 mutation. It develops due to a homozy-
gous or combined heterozygous mutation in the FBLN 4
(EFEMP2) gene on chromosome 11q13 (ARCL 1B; OMIM:
614437) (1). It has been shown that an increase in secretion
of transforming growth factor beta (TGFp) occurs with the
FBLN 4 mutation (2). Thus, the development, oscillation,
and functions of elastic fibers are disrupted (3). There are
autosomal dominant, autosomal recessive, X-linked, and
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“Cutis laxa” tiplB ender gériilen FBLN 4 mutasyonunun neden oldu-
gu, 6n planda damar anomalileri ile seyreden otozomal cekinik bir
hastaliktir. Burada ayni ailenin iiyesi olan beg olgumuzu sunduk. Ol-
gularimizin asil kalp bulgusu ¢ikan aort anevrizmas idi. Bir olgumuz
2,5 yasinda cikan aorttaki dev anevrizmanin trakea, bronslar ve kalp
odaciklarina basis: nedeni ile kaybedildi. U¢ olgumuza Bentall ope-
rasyonu yapild: ve izlemleri devam etmektedir. Bir olgumuz halen
Klinik olarak izlemdedir. ilk olgunun tan1 almasindan sonra genetik
calismasi yapildi ve FBLN 4 mutasyonu saptandu. Aile taramasi sira-
sinda belirtisiz dort olgu daha saptandi. Yogun akraba evliliklerinin
oldugu ailenin taranabilen 29 iiyesinde fizik baki ve ekokardiyografik
incelemelerde sorun saptanmadi. Aile agacinin ¢ikarilmasi, belirti-
si olmayan bireylerde genetik hastaliklarin erken tamisi agisindan
6nemlidir.

Anahtar sozciikler: Cutis laxa tip 1 B, cikan aort anevrizmasi, FBLN
4 mutasyonu

acquired forms of cutis laxa. Skin manifestations are more
prominent in autosomal dominant, autosomal recessive
type 2 and autosomal recessive type 1A forms, whereas
cardiac manifestations are more prominent in autoso-
mal recessive type 1B forms (4). Important cardiac prob-
lems including aortic aneurysm and arterial tortuosity,
and mild skin manifestations are observed in this form of
cutis laxa. In addition, emphysema, diaphragmatic hernia,
inguinal hernia, hypertelorism, aracnodactilia, low-set and
dysplastic ears, prominent eyes, microcephaly, joint hyper-
mobility, and thoracic deformity may be observed. Giant
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Figure 1.

(a) Three-dimensional CT angiography revealing
aneurysmatic dilatation in the ascending aorta
and tortuosity in the aorta in the first patient,
(*) ascending aorta aneurysm. (b) CT section re-
vealing ascending aorta aneurysm in the first pa-
tient. (*) ascending aorta aneurysm

aortic aneurysm may lead to compression on the trachea
and bronchi, and cause sudden death due to rupture (1-6).

Casel

The first patient whose parents were first cousins, was diag-
nosed at the age of three years. The patient was consulted
because lung radiography revealed mediastinal widening.
There was no pathology in the patient’s personal history.
In the familial history, it was learned that one sibling had
been followed up in infancy in another center because of
heart disease and died at the age of 1.5 years. A physical ex-
amination revealed a flat face, a flattened nasal root, hyper-
telorism, high-arched palate, pectus excavatum, and joint
hypermobility. An ascending aorta aneurysm and arterial
tortuosity were found on echocardiographic examination.
The ascending aorta aneurysm and arterial tortuosity were
demonstrated in an aortagram. Figure la and b show the
ascending aorta aneurysm and diffuse tortuosity in the
aorta, and marked widening in the ascending aorta in the
sagittal section on 3-dimensional computed tomography
(CT). The diameter of the ascending aorta was measured
as 4 cm (z score: 9.65). At the age of ten years, the diam-
eter of the ascending aorta increased to 6.5 cm (z score:
15.47). It caused compression of the trachea and pulmonary
artery. The bentall prtocedure was performed in this pe-
riod. The patient who is aged 13 years at the present time
is being followed up without any problems. This case was
defined by Baspinar et al. (6) for the first time and muta-
tion analysis was performed by Renard et al. (2). Mutation
analysis revealed a homozygous missense FBLN4 exon 11
c.1189G>A (p.Ala397Thr) mutation. DNA was extracted us-
ing the puregene method (Qiagen, Venlo, The Netherlands)
in the blood samples obtained for mutation analysis. The
products were analysed using an ABI3730 XL automated
squencer with the BigDye terminator cycle sequencing
method (Applied Biosystems, Halle, Belgium). A heterozy-
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Figure 2. Pedigree showing excessive consanguineous mar-
riages, black arrow (V-1): Index patient, V-2: pa-
tient who was followed up in another external
center, V-8: Patient 2, IV-3: Patient 3, IV-4: Patient

4, V-6: Patient 5

gous mutation was demonstrated in the patient’s mother
and father. The other family members were also evaluated
because of the index case. Similar findings were also found
in four of 29 family members who could be screened (Fig-
ure 2). The family members were screened through history,
physical examination, and echocardiography.

Case 2

Our second patient was diagnosed at the age of 4 months
through family screening. The patient had no symptoms
at the time of diagnosis. The parents were first cousins.
Flattened face, hypertelorism, high-arched palate, and
joint hypermobility were found in a physical examination.
A 1/6 systolic murmur was heard on cardiac examination.
Echocardiography revealed dilatation in the aortic root (2.6
cm, z score: 7.74) and ascending aorta (2.9 cm, z score: 9.5).
The patient presented with respiratory distress and dis-
ruption in nutrition due to an ascending aorta aneurysm
at the age of 1.5 years. A physical examination revealed
a pale appearance. The apical heart rate was found to be
160/min and the blood pressure was measured as 70/30
mm Hg. The heart sounds were diminished. A 1/6 sys-
tolic murmur was heard. Echocardiography revealed
pericardial effusion and pericardial tamponade findings.
Pericardiocentesis was performed and hemorrhagic fluid
was removed. No growth occured in the pericardial fluid
culture. It was thought that the hemorrhagic fluid might
be related with a self-limiting dissection. CT angiography
revealed marked dilatation in the ascending aorta and
aortic turtuosity (Figure 3). The diameter of the ascending
aorta was found as 35 mm (z score: 10.08). The patient was
evaluated in terms of surgery in this period. However, it
was decided to follow up the patient because the surgery
that was planned carried a high risk for the patient who
weighed 7.2 kg. Clinical follow-up was initiated. In the fol-
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Figure 3. Three-di-
mensional CT angiog-
raphy revealing
aneurysmatic dilata-
tion in the ascending
aorta and tortuosity
related to the second
patient, (*) ascend-
ing aorta aneurysm

low-up, an increase occured in aortic valve insufficieny
and in the diameter of the ascending aorta. The patient
presented again with respiratory distress and cyanosis
at the age of 2.5 years. The patient died short time after
echocardiography revealed compression in the trachea,
narrowing of the bronchi, and compression findings in
all cardiac chambers.

Case 3

This patient was evaluated through family screening for
the first time at the age of five years. He had no symptoms.
The parents were first cousins. A prominent forehead,
long philtrum, hypertelorism, high-arched palate, low-set
ears, and joint hypermobility were found on pyhsical ex-
amination (Figure 4). Echocardiography revealed that the
diameter of the ascending aorta was 6 cm. On thoracic
CT, the diameter of the ascending aorta was found as 4.5
cm, the z score was found as 15.03, and compression find-
ings were observed in the left pulmonary artery and left
bronchus. The bentall procedure was performed when
the patient was aged 7.5 years. At the present time, the
patient under follow up without any additional problems.

Case 4

Our fourth patient, who was the third patient’s sibling,
was evaluated at the age of five months simultaneously
with his sibling. A physical examination of this patient,
who had no symptoms, revealed a prominent forehead,
long philtrum, hypertelorism, and high-arched palate. A
marked 2/6 systolic murmur was heard on cardiac auscul-
tation. On echocardiography, the ascending aorta diame-
ter was measured as 3 cm (z score: 10.67) and mild aortic
insufficiency was observed. In addition, a diaphragmatic
hernia was found on thoracic CT. Before the patient un-
derwent surgery, he presented because of pericardial ef-
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Figure 4. Picture belonging to the third patient showing hy-
pertelorism, prominent forehead and eyes, long
philtrum and flattened face

1 Distance= 2.25 cm

Figure 5.

Echocardiographic appearance belonging to the
fifth patient showing ascending aorta dilatation

fusion on two occaisions at the ages of 11 and 12 months.
Pericardiocentesis was performed, hemorrhagic fluid
was removed and clinical follow-up was initiated. Finally,
significant mitral valve failure and moderate aortic valve
failure were found on the follow-up visit performed at
the age of 2.5 years and the diameter of the ascending
aorta was measured as 5 cm (z score: 14.76). Simultaneous
surgery was planned for the ascending aorta aneurysm
and diaphragmatic hernia, but was postponed because the
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Table 1. Clinical and imagining findings of the patients

Turk Pediatri Ars 2019; 54(2): 119-24

Patients Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Age (years) 3 1 5 5/12 27/12
Symptom Med-iastinal None None None None
widen-ing
Diameter of the 6.5 Increase from 6.5 3 4.8
ascending aorta (cm) 29cmto 6.1 cm
in the follow-up
Ascending aorta z score +15.47 +15.64 +15.03 +10.67 +12.95
Treatment Bentall Propranolol, Bentall Propranolol, Propranolol,
procedure diuretic procedure diuretic, losartan  diuretic, losartan
Time of surgery (years) 10 - 5.5 - 4.5
Pericardial effusion - ++ - ++ -
Accompanying problem  Atelectasis Pushing inthe  Compression on  Diaphragmatic -
trachea and LPA and left hernia

compression in
the bronchi

Exitus

main bronchus

LPA: Left pulmonary artery

mortality risk was high and the patient’s weight was low.
The patient is still being followed up with propronalol
and losartan treatment.

Case 5

This patient was evaluated at the age of 27 months for the
first time. The patient had no symptoms and the diagno-
sis was made via family screening. In the familial history,
it was learned that the patient’s mother and father were
cousins, two cousins died because of heart disease (2° pa-
tient and sibling of the 1* patient) and a cousin (1* patient)
underwent surgery because of heart disease. A physical ex-
amination revealed a broad forehead, hypertelorism, high-
-arched palate, and a 2/6 systolic murmur prominent on
the aortic area. The diameter of the ascending aorta was
measured as 4.5 cm on echocardiography (Figure 5) and
4.8 cm on CT angiography (z score: 12.97). Echocardiogra-
phy revealed mild aortic valve failure. In the follow-up, the
diameter of the ascending aorta increased gradually. The
bentall procedure was performed at the age of four years
when the aortic diameter was 5.7 cm (z score: 14.11) and the
aortic annulus was measured as 1.8 cm (z score: 3.98). No
additional problems were found at the follow-up visit six
months later. The echocardiographic and clinical charac-
teristics of our patients are summarized in Table 1. Written
informed consent was obtained from the patients’ parents.

Discussion

Cutis laxa is a disease characterized by flaccidity and loss
of elasticity in the skin accompanied by systemic find-
ings. It has hereditary and acquired forms. There are au-

tosomal dominant, autosomal recessive, X-linked reces-
sive forms of cutis laxa. All hereditary forms are observed
rarely. The most commonly reported type is autosomal
recessive type 2. In the autosomal dominant form, the
skin manifestations are more prominent and worsen with
advanced age. The systemic findings are variable in the
autosomal dominant form. In autosomal recessive type
2A and B, skin manifestations are prominent, cardiac and
pulmonary findings are observed with a lower rate, and
developmental retardation and mental retardation may
accompany. In the X-linked recessive form, hepatic and
pulmonary findings are not observed, whereas skin and
joint findings are prominent (4).

In type 1, which was found in our patients, ascending
aorta aneurysm and pulmonary findings are frequently
observed in early childhood. These patients generally die
of pulmonary and cardiac problems in infancy. The FBLN
4 (EFEMP2) mutation is observed in type 1A and the FBLN
5 mutation is observed in type 1B. Fibulin 4 is a protein
that is required for the formation, binding, and func-
tioning of mature elastic fibrils. It is found in the middle
layer of the great arteries and veins (4). In autosomal re-
cessive cutis laxa type 1 caused by the FBLN 4 mutation,
systemic findings including emphysema, diaphragm de-
fects, arterial tortuosity, and aneurysm are observed more
commonly in contrast to the autosomal dominant type.
With the FBLN 5 mutation, which is the other type of
autosomal recessive cutis laxa, supravalvular aortic steno-
sis is observed most frequently (7). On the other hand,
supravalvular aortic stenosis is absent, and skin and joint
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manifestations are mild with the FBLN 4 mutation.

The clinical picture with the FBLN 4 mutation is similar
to Marfan syndrome, Loeys-Dietz syndrome, and arterial
tortuosity syndrome. Loeys-Dietz syndrome is an auto-
somal dominant disease that is characterized by arterial
tortuosity, aneurysm, hypertelorism, and bifid uvula or
cleft palate. It is caused by a mutation in the gene encod-
ing the TGFf receptor (8). Arterial tortuosity syndrome is
an autosomal recessive hereditary disease characterized
by tortuosity, elongation, stenosis, and aneurysm in the
great arteries. It has been reported that the TGFp signal
is increased and is involved in the pathogenesis, and an-
giotensin receptor blockers including losartan may be
beneficial for treatment in these patients (2). With the
FBLN 4 mutation, patients generally die of giant aortic
aneurysm and respiratory failure in early childhood. One
of our patients died at the age of 2.5 years. Four of our
patients were asymptomatic and diagnosed at the time of
family screening.

There is a limited number of case reports related to the
autosomal recessive type of cutis laxa in the literature
and the manifestations in these cases are similar to those
found in our patients. In contrast to the literature, peri-
cardial effusion was found 3 times in our two patients and
pericardiocentesis was needed. The highest number of
cases in the literature was reported by Kappanayil et al. (9)
whose case series comprised 29 patients. A new c.608A >
C (p. Asp203Ala) mutation in Exon 7 was reported in these
patients and 17 died. The patients died at a mean age of
6.9 months (range, 36 hours-30 months). It has been re-
ported that the absence or scarcity of the mutant fibulin
4 protein released is an important factor in the progno-
sis of the disease. The ages at which surgical treatment
was performed in our cases were 10, 5.5, and 4.5 years, re-
spectively, and these patients are still being followed up.
Mortality may be observed in the first 2-3 years as seen
in our second patient who died, and in the sibling of our
first patient. However, the survival time in our patients
was longer compared with the 22 patients reported by
Kappanayil et al. It was thought that this was related to
the fact that the mutation reported was different and its
phenotypic reflection was different.

In patients in whom a suspicion arises with familial
history, symptoms, and physical examination findings,
echocardiography, lung radiography, thoracic tomogra-
phy, and CT angiography should be obtained and ac-
companying pulmonary findings should be evaluated.
Brain tomography may be planned in terms of the other
diseases in the differential diagnosis and ultrasonog-
raphy may be planned in terms of urinary pathologies,
if necessary. The definite diagnosis is made with mu-
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tation analysis. It is recommended that patients with
ascending aorta aneurysm should avoid trauma and
restrict effort. In medical treatment, beta blockers and
angiotensin receptor blockers are recommended. In
close clinical follow-up, the diameter of the ascending
aorta should be monitored using echocardiography
and CT angiography. The rate of increase in the diam-
eter of the ascending aorta and compression findings
caused by aneurysm should be followed up. There is a
limited number of case reports related to cutis laxa type
1 B. There are no guidelines related to follow-up, treat-
ment, and prognosis. The European Cardiology Society
published a guideline for aortic diseases of the adult in
2014 (10). According to this guideline, surgery is recom-
mended when the diameter of the ascending aorta is =5
cm (class 1C) in adult patients. Surgery is also recom-
mended if the ascending aorta diameter is 4.5-5 cm, a
familial history of dissection is present, the rate of in-
crease in the diameter is above 2 mm/year, and severe
aortic and mitral failure are present (class 1). f-blocker
and angiotensin receptor blockers are recommended
for all patients. Family screening and genetic test are
recommended. However, there is no such guideline for
pediatric patients. For pediatric patients, a consensus
is made with other relevant specialties considering the
rate of increase in the ascending aorta diameter, comor-
bidities, the patient’s age and weight, and presence of
compression findings. In surgical treatment, aortic root
and valve replacement should be performed. Anticoag-
ulant treatment should be given to patients who have
undergone surgical treatment. In the post-operative pe-
riod, the patients should be monitored in terms of de-
velopment of new aneurysms and stenoses.

In conclusion, cutis laxa type 1B is a rare autosomal reces-
sive disease that could be fatal. The fact that such rare dis-
eases are being observed more commonly in our country
is related to the high rate of consanguineous marriages as
seen in pedigrees. Pedigree is important for early diagno-
sis and the treatment of genetic diseases in asymptomatic
individuals.
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