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Case report

Preoperative administration of propranolol reduced 
the surgical risks of PHACES syndrome in a 
14-month-old girl
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Summary
PHACES syndrome is an uncommon neurocutaneous 
disorder first identified in 1996. Patients with PHACES 
syndrome often require surgical treatment for their 
anomalies, including intracranial vasculopathy, 
coarctation/interruption of the aorta, intracardiac 
defects, glaucoma/cataract and sternal defects. Risk 
factors associated with the symptoms of intraoperative/
perioperative management include ischaemic stroke due 
to the cerebral vasculopathy, airway obstruction due 
to the subglottic/tracheal haemangiomas and massive 
bleeding due to the large haemangiomas. Recently, 
propranolol is considered as first-line therapy for patients 
with infantile haemangiomas (IHs). However, until now, 
there have been no reported cases of PHACES syndrome 
treated by propranolol to reduce the surgical risks 
associated with IH. In this report, we describe a case of 
a 14-month-old Japanese girl with PHACES syndrome 
treated by propranolol for IH before surgical closure of 
the ventricular septum defect. Oral administration of 
propranolol was effective in decreasing the size of IH, 
leading to the uneventful perioperative course.

Background
PHACES syndrome is an uncommon neurocuta-
neous disorder first identified by Frieden et al in 
1996.1 PHACES syndrome includes posterior fossa 
malformations, segmental haemangiomas of the 
face, arterial anomalies, coarctation of the aorta/
cardiac defects, eye abnormalities, sternal cleft and/
or supraumbilical raphe.2 Patients with PHACES 
syndrome often require surgical treatment for their 
anomalies,2 including intracranial vasculopathy, 
coarctation/interruption of the aorta, intracardiac 
defects, glaucoma/cataract and sternal defects.3 Risk 
factors associated with the symptoms of intraoper-
ative/perioperative management include ischaemic 
stroke due to the cerebral vasculopathy,4 airway 
obstruction due to the subglottic/tracheal haeman-
giomas5 and massive bleeding due to the large 
haemangiomas.6 In 2008, a non-selective β-blocker, 
propranolol, was reported to attenuate severe 
infantile haemangioma (IH)7 and is now considered 
as first-line therapy for patients with IH.2 However, 
until now, there have been no reported cases of 
PHACES syndrome treated by propranolol to 
reduce the surgical risks associated with IH. Here, 
we describe a case of a 14-month-old Japanese girl 
with PHACES syndrome treated by propranolol for 

IH before surgical closure of the ventricular septum 
defect (VSD). Oral administration of propranolol 
was effective in decreasing the IH, leading to the 
uneventful perioperative course.

Case presentation
A 14-month-old Japanese girl was admitted to our 
hospital to undergo surgical closure of a VSD. She 
was born at a regional hospital as a dichorionic 
diamniotic twin at 36 weeks gestation with a birth 
weight of 1900 g. At birth, she had a small area of 
erythema on her right preauricular and upper lip 
area, which grew into a segmental haemangioma 
(figure 1A, left) within 3 weeks. A VSD was detected 
on a transthoracic echocardiogram (figure 1B). She 
was referred to our university hospital from the 
regional hospital for management of the growing 
haemangioma and VSD.

Investigations
MRI revealed cervical haemangioma and hypo-
plasia of the right cerebellar hemisphere without 
any signs of subglottic/tracheal haemangiomas 
(figure 2A). No cerebral arterial abnormalities were 
found by MRI angiography (figure  2B). She also 
showed sternal hypoplasia. Considering the combi-
nation of the segmental face haemangioma >5 cm 
(major criterion), posterior fossa malformations 
(major criterion), intracardiac anomaly (minor 
criterion) and sternal dysplasia (major criterion), we 
diagnosed her with definite PHACES syndrome.2

Treatment
For treatment of the facial and cervical haemangiomas, 
oral administration of propranolol was started at 
0.5 mg/kg/day and was gradually increased to 2.5 mg/
kg/day without any adverse reactions. Repeated MRI 
at 2 weeks (figure 2C) and 7 months (figure 2D) after 
the initial treatment showed a significant reduction in 
the size of the cervical haemangioma. The size and 
colouring of the facial haemangioma were also mark-
edly reduced within 7 months (figure 1A, middle). At 
12 months of age, surgical closure of the VSD was 
planned based on the results from a right cardiac cath-
eterisation, which showed a mean pulmonary arterial 
pressure of 32 mm Hg and a pulmonary to systemic 
flow ratio of 2.2.

On admission at 14 months old, the patient weighed 
7170 g (−2.3 SD) and was 70.8 cm (−1.8 SD) tall 
(figure 1C shows a growth chart). There were residual 
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small haemangiomas on her right preauricular and upper lip area 
(figure  1A, right). A systolic murmur, classified as grade III/VI 
according to Levine’s grading system, was audible at the left second 
parasternal area. The patient did not have audible rales, and her 
mental and physical development was within the normal range. The 
laboratory tests revealed a relatively low haemoglobin level (106 g/L) 
with a normal platelet count (556×109/L) and normal coagulation 
score. The hormonal examination results showed no evidence of 
endocrinological diseases. MRI revealed a further reduction in the 
size of cervical haemangioma (figure 2E).

The VSD closure was performed under general anaesthesia 
without any complication, including ischaemic stroke, airway 
obstruction or massive bleeding of haemangioma. Total cardio-
pulmonary bypass (CPB) was done in 103 min with 49 min of 
aortic cross clamping.

Outcome and follow-up
The patient was safely extubated on the day of surgery. The 
perioperative course was uneventful without any growth of 
facial haemangioma nor any neurological complications, such as 
convulsion, paralysis or altered level of consciousness. In addi-
tion, MRI performed 10 days after surgery showed that the size 

of the cervical haemangioma did not increase (figure  2F) and 
that there were no signs of brain ischaemia. The patient was 
discharged from our facility on postoperative day 11.

Discussion
The prognosis of patients with PHACES syndrome is variable and 
depends on comorbidities, such as IH and cardiovascular and/
or cerebral artery abnormalities. Since patients with PHACES 
syndrome frequently require surgery for comorbidities, it is crit-
ically important to evaluate perioperative risk factors, including 
anaesthetic management and postoperative care. Severe IH has 
been reported to cause life-threatening events, including airway 
obstruction due to oropharyngeal IH,5 ulceration and massive 
bleeding of the large segmental IH6 and disseminated intravas-
cular coagulation due to a large visceral IH that grew larger 
after cardiac surgery with CPB.8 These events may have been 
avoidable if the severe IH had been reduced before surgery. In 
our case, we treated the patient with propranolol preoperatively 
to reduce the size of the large IH and safely performed cardiac 
surgery with CPB. We believe that propranolol treatment for 
severe IH is one strategy to reduce the predicted perioperative 
risks of PHACES syndrome or other diseases with large IH.

Figure 1  (A) Large facial haemangioma in the newborn period (left) and the regression of the haemangioma with propranolol treatment at 7 
months old (in the middle) and 14 months old (left). (B) Transthoracic echocardiogram at 14 months shows perimembranous VSD. (C) A growth chart 
with centiles in the patient.
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In contrast, several side effects of propranolol treatment for 
IH have been reported, including hypotension, bradycardia, 
hypoglycaemia, hypokalaemia, bronchoconstriction, stroke 
and ischemia, due to decreased arterial perfusion pressure.4 In 
patients with PHACES syndrome and cerebral arterial abnor-
malities, it is especially important to maintain cerebral perfu-
sion pressure. Furthermore, perioperative physiological stress 
is a potential risk factor for strokes and seizures. It is essential 
to examine cerebral arterial abnormalities, including cerebral 
perfusion, and to check the endocrinological status, including 
thyroid function, glucose tolerance and electrolyte balance, 
before starting propranolol for IH. Appropriate guidelines 
for the perioperative management of patients with PHACES 
syndrome are needed.

In conclusion, we treated a patient with PHACES syndrome 
and severe IH with propranolol, which resulted in a prominent 
reduction of the IH. The perioperative course of the subsequent 
intracardiac repair surgery was safe and uneventful.
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Figure 2  (A) Large cervical haemangioma in the newborn period. (B) MRI angiography for the evaluation of cerebral arterial abnormalities. (C)–(F) 
Regression of cervical haemangioma after propranolol treatment at (C) 2 weeks, (D) 7 months and (E) 14 months on admission, and (F) after VSD 
closure.

Learning points

►► Patients with PHACES syndrome often require surgical 
treatment for their anomalies.

►► Preoperative management of severe infantile haemangioma 
by oral propranolol would reduce the surgical risks of the 
PHACES syndrome.
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