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ABSTRACT

Alagille syndrome (ALGS) is a rare autosomal dominant (AD)
genetic disorder. It is a multisystemic disease which involves liver,
heart, skeleton, eyes, kidneys and skeletal abnormalities. The
disease may involve a particular system like facial dysmorphism,
cardiac or musculoskeletal system. Some individual may not have
hepatic involvement. Here we report unusual case of 9-year-old
boy with large ostium secundum atrial septal defect (16 mm) and
branch pulmonary artery stenosis (Left). The boy had facial
dysmorphism (broad forehead, frontal bossing, triangular facies,
hypertelorism, prominent ear and pointed chin, straight nose with
bulbous tip). His psychological assessment revealed borderline
|Q. He also had butterfly vertebrae in thoracic and lumber region
which was found incidentally. He underwent device closure for
atrial septal defect and balloon pulmonary valvuloplasty for left
pulmonary artery stenosis. Both the procedure was performed
simultaneously without complications. As there is no curative
management for the disorder so symptomatic management is the
only treatment option. We suggest screening of suspected
individual, so that early intervention can safe patient from
devastating complications of involved organ system.

Keywords: Alagille syndrome, autosomal dominant genetic
disorder, facial abnormalities, Ballon pulmonary valvuloplasty,
facial dysmorphism, cardiac defect.
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Introduction

Alagille syndrome was first described in 1969
by Daniel Alagille™. Its mode of inheritance is
ADY. Itis a complex multisystem disorder with
variable phenotypic expression®. It s
associated with JAG1(90%) and NOTCH 2
mutation®?. The disease prevalence is very
low due to lack of genetic testing®. The
traditional clinical criteria have been changed
due to emerging molecular screening®.
Diagnosis of Alagille syndrome (ALGS) can be
made if three out of five major criteria
presents. The major criteria are hepatic
defect,
dysmorphism, skeletal abnormality (butterfly

cholestasis, cardiac facial
vertebra) and ocular manifestation®®.: Here
boy with 3

dysmorphism, butterfly vertebra and cardiac

we got a criteria  (facial
defect). Our case is unique because the main
clinical manifestation of ALGS is infantile
cholestasis”. Most common cardiac defects
are peripheral pulmonic stenosis, Tetralogy of
Fallot, Ventricular septal defect and Atrial
septal defect®. Cardiac disease is associated

with decreased life expectancy!?.

Here we report a rare case of AGS in a 9-year-

old boy presenting with large ostium
secundum defect and left pulmonary artery
different
presentation from the usual presentation of

the ALGS.

stenosis who had a clinical

Case Presentation

A nine -year-old boy residing in rural area of
Bangladesh presented with cough , breathing
difficulty and easy fatiguability for last 3 year.
He also had dyspnoea on exertion. These was
episodic in nature. For these he visited to

several doctor but his disease was not

diagnosed. As his symptoms was not
improving he came to Dhaka and visited to
our University hospital. Then after thorough
evaluation he was diagnosed to have large
ostium secundum atrial septal defect(ASD)
and left pulmonary artery (LPA) stenosis. He
also had facial dysmorphism like frontal
bossing, triangular facies, hypertelorism,
broad forehead, deep-set eyes, prominent
ears, saddle like straight nose with bulbous tip
chin.  His

assessment was done by WISE -R scoring and

and  pointed psychological
revealed borderline 1Q associated with poor

speech  and  cognition. His  motor
development was normal. Ocular examination
revealed normal findings. Chest X-ray showed
abnormal segmentation in the vertebrae
(butterfly presentation) (Figures: 2). He had no
history of neonatal cholestasis. These clinical

features are suggestive of ALGS.

Colour doppler echocardiography revealed
large ostium secundum ASD (size 8.5 x12 mm)
with L-R shunt, deficient posterior rim with all
other adequate rim, mild pulmonary
hypertension (PASP 43 mm Hg), moderate
LPA stenosis with GDT 42 mmHg and dilated

RA &RV with good biventricular function.

X-Ray spine both A-P and lateral view showed

butterfly ~ vertebra  involving  different
vertebrae(small midline cleft)
CT angiogram revealed large ostium

secundum type ASD (12mm) and left

pulmonary artery stenosis. (Figure 4).

Ultrasonography of hepatobiliary system and
KUB reveals normal finding.
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Figure 2: X-ray spine showing Butterfly vertebra
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The patient was planned for device closure of
ASD and balloon pulmonary valvuloplasty for
LPA  stenosis. All the preoperative

investigations CBC, PT, APTT, urine for
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Figure 3: Cardiac CT angiogram showing LPA stenosis

The boy underwent percutaneous interventions.

His RV angiogram AP and lateral view

revealed moderate LPA stenosis. The
diameter of LPA in pre stenotic, stenotic and
post stenotic segment was 9.5 mm,6.5 mm
and 12 mm respectively. Pre procedure PPG
was 33/13/20 mm Hg. Balloon dilatation of
LPA was done with Tyshak Il balloon sized
8mmx4 cm. balloon pulmonary valvuloplasty
(BPV) was done successfully. Post balloon LPA
PPG was 20/11/14 mmHg. After BPV, ASD
was closed by Amplatzer septal occluder size
-16 mm at the same time. There were no

procedure related complications.

The next morning after performing BPV and
ASD device closure an colour doppler
echocardiography was performed. Post
showed ASD

device in situ with no residual flow, mild

procedure echocardiogram
pulmonary hypertension

(35 mm Hg)mild LPA stenosis with GDT 25
mm Hg , good flow through SVC and IVC,
good biventricular function.

He was discharged after 5 days of intervention
and scheduled for a follow-up after 1 months.
He was advised to continue tab aspirin for 6

months.
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Figure 4: BPV of LPA and ASD device closure

Discussion:

Alagille syndrome is an autosomal dominant
disorder caused by the mutation of
JAG1(97%) and NOTCH 2 genes!'®™. It is also
known as arteriohepatic dysplasia/cardio-
vertebral syndrome(. It is a multisystem
involving  disorder,  can affect  the
hepatobiliary, facial dysmorphism, eye ,
cardiovascular, renal and musculoskeletal
system™. The prevalence of AGS is1:70,000

to 1:100000".

Cardiac involvement occurs 75-94% patients.
Most common cardiac defects are peripheral
pulmonic stenosis, Tetralogy of Fallot (TOF),
Ventricular septal defect (VSD) and ASD®. The
cardiac defect may require interventions or

surgery®,

Our patient presented with large ostium
secundum ASD and moderate LPA stenosis

without history of neonatal cholestasis. This

was consistent with the study reported by
Vishal and Hardil®

The hepatobiliary system may be affected
from-89-100%. The patient may present with
the features of jaundice, intense pruritus,
cutaneous xanthomas, coagulopathy!®. On
USG there may be hepatic dysfunction, portal
hypertension, fibrosis or biliary atresia may be
present’ . The hepatic manifestation may
require liver transplantation”. These findings
were absent in our patient which was atypical.

ALGS can affect the renal system. There may

be renal tubular acidosis, vesicoureteral
reflux, renal dysplasia. Renal involvement was

also absent in our patient"®.

The most common musculoskeletal abnormality
in ALGS is butterfly abnormality of vertebral
column. It occurs in 33-87% patient formed
by the incomplete fusion of anterior arch®.

The name is based on the pattern that the two
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hemivertebrae appear on x-rays as butterfly
wings from the central gap .t may be
associated with low back pain and fracture®”.

Butterfly vertebra was present in our patient.

Facial dysmorphism is one of the most
important clinical findings characterized by
frontal bossing, triangular facies, hypertelorism,
broad forhead, deep-set eyes, prominent
ears, saddle like straight nose with bulbous tip
and pointed chin. Our patient had facial

dysmorphism®?.

ALGS may presented with ocular involvement
like posterior embryotoxon, macular atrophy
and irregular pigmentation of retina®.
Posterior embryotoxon present in 8.3%of
patient’®. Our pt's eye examination revealed

normal findings.

Other
delayed puberty and splenomegaly™.

abnormalities are growth failure,

Vascular ~ abnormalities are  common
presentation of ALGS patients. the most
common finding is pulmonary artery
stenosis®?. The intracranial vessels , aorta
,coeliac , sup mesenteric and subclavian
arteries may involve®. Patients may present

24 There was no

with intracranial bleeding'
history of intracranial bleeding in our patient.

But he had moderate LPA stenosis.

There may be mild intellectual disability and
motor delay which was present in our

patient!?.

ALGS is associated with impaired T cell
function which can be manifested by recurrent

RTI?. Recurrent RTI was present in our patient.

Treatment of ALGS depends on the systemic

(1

involvement and severity of disease!".

Hepatobiliary system may require liver

transplantation .it is necessary to reduce

pulmonary artery pressures before liver
transplantation®’®. Cardiac lesions may be
treated by

intervention®@,

percutaneous or  surgical

Conclusions

Clinical suspicion is the key to diagnose a rare
should be

focused. The disease can be diagnosed by

disorder. The classic criteria
evaluation according to clinical protocol.
Genetic test can confirm the diagnosis, but it
is less available. Family assessment is necessary
for diagnosis of ALGS. The patient may
present with hepatic or cardiac abnormalities.
there is no curative treatment for the disease.
Though current therapeutic approaches are
intervention can safe

supportive, timely

patient from devastating complications.
Prevention of the mutation need to be
developed.  Genetic  engineering  and
pharmacologic agents can help to augment

the notch signalling pathway for prevention.
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