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ABSTRACT

PHACE syndrome is a neurocutaneous disorder with large facial
segmental hemangiomas associated with anomalies of the brain,
eye and heart.

We report a case of a 3 years old girl who presented at the age
of 6 weeks with severe coarctation of the aorta and aortic arch
aneurysm. In addition, she had extensive strawberry hemangio-
mas over the scalp, neck and chest which, after extensive inves-
tigation, led to the diagnosis of PHACE syndrome.

After complete evaluation we successfully initiated treatment with
propranolol that was pursued without complications over three
years with striking success and remarkable regression of her
hemangiomas. Meanwhile the coarctation was managed conser-
vatively.

This case highlights that propranolol treatment, while effective
against hemangiomas, may contribute to slow the progression
of aortic arch aneurysm and delay the need for high risk surgical
intervention.
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Introduction:

PHACE syndrome is a neurocutaneous condi-
tion, an acronym for posterior fossa malfor-
mations, hemangiomas, arterial anomalies, car-
diac anomalies, and eye anomalies 1. Manage-
ment calls for a multidisciplinary approach in-
cluding medical therapy for the hemangioma
and attention to other involved organs. In pa-
tients with PHACE syndrome, 37% of cases with
aortic arch anomalies will need surgical interven-
tion. Nonsurgical cases should be followed with
an annual echocardiogram due to the possibility
of lesion progression 2.

Case:

A 3 years old girl, third child to non-consanguin-
eous parents, was born after an uneventful preg-
nancy at 38 weeks of gestation via spontaneous
vaginal delivery with no postnatal complications.
At the age of 14 days, she developed a reddish
papule over the scalp which ran an extensive
progressive course to involve almost half of the
head, neck and chest with progressive swelling
of the left side of the neck and she started to de-
velop mild stridor (Figure 1). The family sought
medical advice in an outside facility and upon ex-
amination a cardiac murmur was noted. Echo-
cardiogram was performed and showed severe
coarctation of the aorta. Subsequently, she was
referred to our hospital for further management.

On physical examination the patient had no dys-
morphic features. She had an audible stridor.
There was a massive well defined bright red soft,
lobulated, non-translucent, compressible, and
partially blanchable swelling over the face, occi-
put, neck, upper lip, involving both eyelids and
occluding the left eye completely. Cardiovascu-
lar examination revealed a 4 limb cuff blood
pressure of: Right Arm 128/68, Right Leg 73/47,
Left Arm 81/52, Left Leg 71/47 with gradient of
50 mmHg between right upper and lower limb. A
2/6 ejection systolic murmur was heard over the
right upper sternal border that radiated to the
back. Femoral pulses were not palpable. Oph-
thalmology examination showed no eye involve-
ment. The reminder of her examination was un-
remarkable.

Clinical findings suggested a differential diagno-
sis of infantile hemangioma with PHACE syn-
drome. So further work up was done. Routine
hematological investigations were normal. Echo-
cardiogram demonstrated a tortuous aneurys-
mal transverse aortic arch with a discrete juxta-
ductal coarctation with mild long segment hypo-
plasia of the proximal descending aorta with
peak gradient of 70 mmHg and moderate left
ventricular hypertrophy (Figure 2). Cardiac CT
scan revealed a tortuous aneurysmal transverse
aortic arch with long segment coarctation at the
aortic isthmus. The descending thoracic aorta
was unremarkable (Figure 3). CT angiography of
the chest demonstrated extensive hemangio-
mas involving the left side of the neck and ex-
tending on the left side of the face into the medi-
astinum as well as crossing onto the right side
and causing tracheal compression (Figure 4).
Abdominal ultrasound showed a small mass in
the liver suggestive of hemangioma. CT brain re-
vealed evidence of a large mass surrounding the
occiput with significant enhancement within the
posterior fossa. Eventually, our investigations
led to diagnose her with PHACE syndrome
based on the presence of an extensive straw-
berry hemangioma over the scalp, neck and
chest with Aortic arch anomaly (Coarctation of
the aorta and aneurysm).

The case was discussed in a multidisciplinary
meeting that included neurosurgery, vascular
surgery, cardiothoracic surgery, pediatric cardi-
ology and neurology services. Due to the exten-
sive hemangiomas that were compressing her
airway, she was deemed high risk for intubation,
general anesthesia, and coarctation repair. So
the decision was made after reviewing the avail-
able literatures to manage conservatively and
start propranolol. Oral propranolol 1 mg/kg/day
in 4 divided doses was started and gradually ti-
trated up to 2 mg/kg/day under close observa-
tion in the hospital over 2 weeks after which the
patient was discharged home in stable condition.
During outpatient visits , we were doing annual
follow up with echo and cardiac MRI and there
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was a dramatic gradual regression in the heman-
giomas and without progression of the aortic co-
arctation (Figure 5). No propranolol side effects
were reported. At 3 years of age, her 4 limb cuff
blood pressure was: Right Arm 118 / 90, Right
Leg 105/ 69, Left Leg 95/ 61 , Left Arm 101 /

Figure 1: Pictures demonstrate the extensive hemangioma of the head and neck before treat-
ment.

77. Cardiac MRI evaluation at the time demon-
strated tortuous stable size aneurysmal aortic
arch with moderate long segment coarctation of
aorta (Figure 6). Echocardiogram documented a
peak gradient of 45-50 mmHg and mild LVH.

Figure 2 : Suprasternal view in 2D echocardiogram demonstrate Discrete Juxutaductal co-
arctation with mild long segment hypoplasia of proximal descending aorta with a round
shadow just left to coarctation segment with blood swirling in it .
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Figure 3: 3D volume rendering from CT angiography in a sagittal oblique plane demonstrates
tortuous aneurysmal transverse arch (white arrow) with coarctation. Note contrast uptake by
extensive hemangioma in the neck and mediastinum region (yellow arrow) obscuring part of
the transverse arch.
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Figure 4 : CT angiography of the chest demonstrated extensive hemangiomas involving ex-
tending to the mediastinum causing tracheal compression .
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Figure 5 : Pictures demonstrate small scattered residual hemangioma after treatment with
propranolol

Figure 6 : 3D volume rendering from magnetic resonance angiography ( MRA ) in a sagittal
oblique plane demonstrates tortuous aneurysmal transverse arch ( white arrow ) with long
segment coarctation of the aorta . Note resolution of the previously described hemangioma.
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Discussion:

PHACE syndrome is a neurocutaneous condi-
tion that involves posterior fossa malformations,
hemangiomas, arterial anomalies, cardiac
anomalies and eye anomalies . The pathogen-
esis of PHACE syndrome is unknown. There is
no evidence of genetic abnormalities that con-
tribute to the development of PHACE syndrome
3, It has been postulated to result from defective
embryogenesis between weeks 3 and 12 of ges-
tation, before or during vasculogenesis, because
certain malformations and IH can affect the
same side of the body “. The first description of
the association of PHACE syndrome with brain
abnormalities was reported in 1978 by Pascual-
Castro- viejo °. Over 300 cases of PHACE syn-
drome have been reported, and it is considered
one of the most common neurocutaneous vas-
cular disorders in childhood ©. The prevalence of
congenital cardiac diseases in patients with
PHACE syndrome is 41% to 67%, with coarcta-
tion of the aorta comprising 19-30% of these
cases ’. In 2009, a diagnostic criteria for PHACE
syndrome was established & and subsequently
revised in 2016 by Garzon et al 2. The criteria for
the diagnosis of PHACE syndrome, stratifying it
into 2 main categories:

1. PHACE syndrome, defined by the presence
of segmental infantile hemangioma larger
than 5 cm on the face, scalp, or cervical re-
gion, associated with 1 major criterion or 2
minor criteria.

2. Possible PHACE syndrome, defined by the
presence of infantile hemangioma and 1 mi-
nor criterion.

Major and minor criteria have been deter-
mined, based on the vascular and structural
involvement of the brain, cardiovascular sys-
tem, eye, and midline &.

Patients with PHACE syndrome tend to have
long segment of aortic stenosis in the mid-trans-
verse arch, arch aneurysms, aberrant origin or
stenosis of head and neck vessels, and in-
creased tortuosity. All of these features make
surgical planning and intervention challenging °.

The management depends on the affected or-
gan systems and requires different specialties
including dermatology, ophthalmology, pediat-
rics, cardiology and neurology 8. Propranolol is
the preferred medication for infantile hemangi-
oma when systemic treatment is indicated °.
The proposed mechanism of action of proprano-
lol on hemangiomas include the control of hy-
poxic stress with upregulated hypoxia inducible
factor 1 (HIF-1), apoptosis induction, and de-
creased production of vascular endothelial
growth factors (VEGF) and fibroblastic endothe-
lial growth factors (FGF-B) . The safe use of
propranolol in patients with PHACE syndrome is
based on examination of extracutaneous anom-
alies and recommendations of a multidisciplinary
team.

In patients with PHACE syndrome with aortic
arch anomalies, 37% of cases will need surgical
intervention. Nonsurgical cases should be fol-
lowed with echocardiography due to the possi-
bility of lesion progression 2. Extensive aortic
arch reconstruction is commonly required in chil-
dren with PHACE syndrome and coarctation due
to the bizarre nature of the obstruction. A retro-
spective, observational review was carried out at
Children’s Hospital of Wisconsin in Milwaukee,
United States where seven patients with PHACE
required aortic arch reconstruction from 1996 to
2015 2, All needed complex surgical ap-
proaches (4 conduit grafts, 2 patch aortoplas-
ties, 1 subclavian flap) to relieve the obstruction
because of long-segment transverse and proxi-
mal descending aortic arch dysplasia with areas
of stricture and aneurysmal dilation. 3 children,
who had surgery after age 1, showed significant
progression of the arch obstruction and/or adja-
cent aneurysmal segment dilation over time. No
deaths or perioperative complications were re-
ported. 5 patients had cerebrovascular arterial
dysplasia. Recurrent arch obstruction developed
in 3 patients at an intermediate follow-up interval
of 6.2 years *2. The higher incidence of recurrent
aortic arch obstruction in PHACE syndrome is
likely related to abnormalities within the aortic
walll 9, 12, 13_
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Conclusion:

We conclude that this case report highlights that
propranolol treatment in patient with PHACES
syndrome can help in improvement of extensive
large hemangioma and at the same time may
help in stabilizing the aortic aneurysm and even-
tually delaying the need for high risk surgical in-
tervention with promising results.
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