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INTRODUCTION

-
1 

These tumors usually do not present with systemic involvement. In 

and cervical region, a clinical and imaging workup is recommended 

to detect the changes that are described in PHACE syndrome.2

but abnormalities in the brain, aortic, thoracic, and cervical arteries, 

3,4

DEFINITION OF PHACE SYNDROME

with brain abnormalities was reported in 1978 by Pascual-Castro-

viejo.  In 1996, Frieden et al. created the acronym PHACE (posterior 

fossa malformations, hemangioma, arterial anomalies, coarctation of the 

aorta/cardiac defects, and eye abnormalities) to detail the most represen-

6 sternal malformations 

was added, giving rise to the acronym PHACES.7

established 8 and then revised in 2016 by Garzon et al.3 It is a neuro-

ocular abnormalities.6

PREVALENCE

There are over 300 cases in the literature, and it is considered one 

-

hood. According to several studies, when the IH develops on the 
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2,9,10

PATHOGENESIS

-

body.11

-
12

DIAGNOSTIC CRITERIA 

-

ogy, oncology, genetics, cardiology, and ophthalmology) established 

categories:

with 1 major criterion or 2 minor criteria.

and 1 minor criterion.

Major and minor criteria have been determined, based on 

system, eye, and midline (Chart 1). 8

-

multidisciplinary group, comprising neuroradiology, neurosurgery, 

neurology, cardiology, cardiothoracic surgery, dermatology, otorhi-

nolaryngology, hematology-oncology, and plastic surgery. In addi-

-

3

CUTANEOUS INVOLVEMENT 

At birth, IH can be absent or present as a precursor lesion 

that is represented by a pale or slightly erythematous or telangi-

ectatic area. However, nearly all IHs are already visible at the end 

10,13

IHs that are associated with PHACE syndrome tend to be 

-

-

-

volvement.14 Haggstrom et al. suspected a relationship between the 
9 Hence, 

-

-

CHART 1: Diagnostic criteria for PHACES syndrome

System Major criteria Minor criteria 

Brain 

(vascular)
Anomalies of larger 

brain vessels

Persistence of em-

bryonic arteries

Arterial dysplasia, 
stenosis or occlusion 

Proatlantal in-
tersegmental artery

Absence or hypo-
plasia 

Primitive hypo-
glossal artery 

Aberrant origin or 
course

Primitive ophthal-
mic artery

-
inal artery

Saccular aneurysms

Brain 

(structural)
Posterior fossa 

anomaly

Extra-axial lesion 

compatible with 

intracranial he-

mangioma

Dandy-Walker

Unilateral/bilateral 
hypoplasia/dyspla-

Cardiovascular Aortic arch anomaly Defect of the ven-

tricular septum

aorta
Right-sided aortic 
arch (double aortic 
arch)

Aneurysm

subclavian artery 
with or without 
vascular ring

Ocular Posterior segment 

anomalies

Anterior segment 

changes

vascularization
Sclerocornea

Vascular anomalies Cataracts

Optic disc anomalies, 
morning glory-type

Coloboma

Optic nerve hypo-
plasia

Microphthalmia

Coloboma 

Peripapillary staphy-
loma

Midline Sternal deformities Hypopituitarism

Ectopic thyroid 

Supraumbilical raphe
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FIGURE 1: In-
-

gioma on the 

segment

FIGURE 2: In-
-

gioma on the 

segments

FIGURE 3: -
tile hemangioma 

segment

FIGURE 4: -
tile hemangioma 
on the mandibu-
lar segment

-

postauricular and cervical regions. Large and segmental IHs on the 

have also been described in PHACE syndrome.

be associated with the typical arterial anomalies in PHACE syndro-
16 -

hemangiomas can be observed.7,17,18

VASCULAR AND STRUCTURAL INVOLVEMENT OF THE BRAIN 

Cerebrovascular changes in PHACE syndrome increase the 

-

-
19

Cerebrovascular accidents in the pediatric population have 

-

-

bolism, related to potential cardiac and supraaortic arterial lesions.3

In 2013, Metry et al. described the changes that were seen 

on brain magnetic resonance angiography (MRA) that predicted the 



-

cerebrovascular changes that occur in patients with PHACE and 

20

In 2010, Hess et al. described the main magnetic resonance 

70 children with PHACE syndrome and arteriopathy. Dysgenesis 

-

2

In 2012, Siegel et al. 

and ischemic cerebrovascular accident (iCVA). By MRI, there was a 

-

19

-

and high.3 -

es in the population, with minimal or no clinical impact, such as 

with regard to hemodynamics.

The intermediate risk group comprises patients with non-

-

namics.

-

-

-

that suggest chronic and silent ischemia. Patients with cerebrovas-

FIGURE 5: Brain MRI with a hemangioma on the right periorbital 
region

CHART 2: 

Risk Cerebrovascular changes

High

-
ternal carotid, middle/anterior/posterior 
cerebral, basilar, and vertebral artery), with 

Standard

-
al circulation 

vessel.
Hypoplasia, dysplasia, aberrant origin and 

-

et al., 2013. 20

with PHACE syndrome (Figure 7). When the lesions are unilateral, 

the vascular changes and cutaneous IH tend to be on the same side. 

In most cases, the cerebral lesions do not progress, but the associa-

-

lay, seizures, and headaches should be monitored. Pituitary struc-

21

Because structural and vascular brain changes can lead to 

Tangtiphaiboontana et al.

29 children with PHACE syndrome aged over 1 year. In 20 children, 

delays in speech and changes in gross motor development were 

seen.22

-

-

portant in determining the prognosis and appropriate therapeutic 

intervention.23

CARDIAC INVOLVEMENT 

24 -

-

clavian artery, with or without a vascular ring.

changes to the aortic arch arise in the transverse and descendent 

portions. An obstruction usually occurs in the long segment instead 

obstruction is characterized by a narrowing or interruption, with 

arch anomalies will need surgical intervention. Nonsurgical cases 

-
3
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FIGURE 6: MRA showing stenosis and tortuous 1. right internal 
carotid artery and 2. right posterior cerebral artery

FIGURE 7: 

Brain MRI 
showing 
hypoplasia 

cerebellum

OTHER INVOLVEMENT 

comorbidities can be detected, such as headaches and endocrine, 

auditory, and dental changes. 3

early age. In these cases, a neurological assessment and an investi-

on the initial MRI.

-

-

locochlear). In these cases, the diagnosis should be made as early 

patients with PHACE syndrome should be assessed in the neonatal 

an annual audiological evaluation.26

Certain patients with PHACE syndrome can present with 
27 These changes 

-

tions; lip, oropharyngeal, and airway IHs; and previous cardiac 

-

ogist; an approach with timely speech therapy will determine its 

progress.3,26

Endocrine abnormalities have been described in PHACE 

28 Hypothy-

roidism can be caused by changes in the hypothalamus, pituitary 
29

-

-
28

Dental abnormalities, including enamel hypoplasia, which 

-
30,31

DIAGNOSTIC SCREENING

midline abnormalities, in addition to neurological and cardiac eval-

-

-

-

malities, necessitating an MRA.2,3,8,32

others conduct them annually. Each case must be considered indi-

vidually according to its abnormalities and associated symptoms.

3

INFANTILE HEMANGIOMA TREATMENT 

-

temic treatment is indicated.33 -

multidisciplinary team.

-

pranolol in PHACE syndrome patients who have arterial disease 

had severe arteriopathies.8,19

In PHACE syndrome, propranolol use should be consid-



accidents, especially when there are CNS arterial anomalies, such 

-

vical arteries, associated with cardiac and aortic arch anomalies. 20

The medication can be initiated in the outpatient setting, 

limiting hospitalization to children aged under 8 weeks who have 

cardiovascular and respiratory comorbidities. The optimal dose is 

achieved slowly to minimize sudden changes in blood pressure. The 

-

gressively to 2 to 3mg/kg/day b.i.d. or t.i.d. The medication should 

-

intake.20

Metry et al. -

case, treatment with propranolol was maintained, and there was re-

that can lead to thromboembolic events.20

treatment with oral propranolol, several authors have reported the 
34 We 

believe that in these cases, the medication was halted premature-

IHs. We conclude that the treatment duration will depend on the 

-

the lesion while on the medication.

the medication can be restarted.

OUTCOME AND PROGNOSIS 

-

described. Brain and cervical vascular anomalies are observed in 

-

al and vascular in the brain. Thus, neurological and cognitive im-
2

CNS, cardiac, ocular, hormonal, auditory, language, and swallow-
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