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CASE REPORT

PHACES Syndrome with Intestinal Hemangiomatosis
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ABSTRACT We present a rare case of a neonate with PHACES syndrome (poste-
rior fossa malformations, large facial hAemangiomas, cerebral arterial anomalies,
cardiovascular anomalies, eye anomalies and sternal clefting or supraumbilical
raphe) and diffuse hemangiomatosis of the ileum, presenting with multiple in-

testinal perforations and peritonitis. The infant was successfully treated with pro-
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pranolol and methylprednisolone as well as octreotide, tranexamic acid, and sup-
portive therapy for massive intestinal bleeding.
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INTRODUCTION

PHACES syndrome (posterior fossa malforma-
tions, large facial hemangiomas, cerebral arterial
anomalies, cardiovascular anomalies, eye anomalies
and sternal clefting or supraumbilical raphe) is a neu-
rocutaneous disorder with more than 300 reported
cases (1). Although the first association of facial hem-
angiomas and vascular and nonvascular malforma-
tions was described by Pascual-Castroviejo in 1978, in
1996 Frieden and colleagues summarized the clinical
features of patients with large facial hemangiomas
and brain, arterial, heart, and eye abnormalities, and
coined the term PHACE syndrome (2,3). The acronym
PHACES is used when ventral developmental defects,
such as sternal clefting or supraumbilical raphe, also
occur (3).

Vascular malformations of the small intestine are
rare, causing 5% of gastrointestinal bleeding with
angiodysplasia as the most common type (4). They
may present at any age with bleeding, anemia, or in-
tussusception (5). Gastrointestinal hemangiomas are

uncommon benign vascular tumors most frequently
situated in the jejunum. Endoscopic therapy is rec-
ommended for bleeding lesions. Other treatment
options are: hormonal therapy, octreotide, aminoca-
proic acid, danazol, and surgery (4). The greatest risk
is associated with diffuse infiltrating cavernous hem-
angiomas (5).

CASE REPORT

A five-day-old girl was hospitalized due to acute
omphalitis. The pregnancy was uncomplicated, and
she was born by spontaneous vaginal delivery at
term, with a birth weight of 4000 g. Examination
upon admission to hospital revealed a hemangioma
on the lower lip, a hemangioma on the left ear and on
the left retroauricular area, as well as a concave area
of hypopigmentation (1x1 c¢cm) in the lower part of
the sternum (Figure 1).

A cardiac echocardiography found a patent fora-
men ovale and coarctation of the descending aorta in
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Figure 1. (a) Hemangioma of the lower lip; (b) Heman-
gioma in the left retroauricular and temporal region; (c) A
concave area of hypopigmentation in the lower part of the
sternum.

the isthmus area (just after the origin of the left sub-
clavian artery). On the fourth day of hospitalization
(at 9 days of age), melena was noticed. The results of
the microbiological and coagulation tests, abdomi-
nal ultrasound, and abdominal X-ray imaging were
normal. The source of bleeding was not identified
on a technetium-99m-pertechnetate (Meckel) scan,
technetium-99m tagged red blood cells, and MR of
the abdomen. Hemoglobin levels had fallen to levels
of 59 g/L, so intensive treatment with red blood cell
transfusions, plasma transfusions, and vitamin K was
started. Despite the therapy, severe gastrointestinal
bleeding continued and the infant’s general condi-
tion progressively deteriorated, so an explorative
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laparotomy was performed. The surgical procedure
found two intestinal perforations, and resection of
20 cm of the small intestine with a termino-terminal
anastomosis was done. The pathohistological exami-

Figure 2. Diffuse neonatal hemangiomatosis of the resect-
ed small intestine: a large number of cavernous blood-filled
spaces lined with regular and thin endothelium, shown in:
(@) a segment of resected small intestine, magnification x40;
(b) submucosa, magnification x100; (c) muscles, magnifica-
tion x100.
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Figure 3. The tortuosity of the left ACl in the upper cervical segment and slightly reduced lumen of the upper part of the
artery (left upper picture) and coarctaction of the aorta (right upper picture).

nation of the resected small intestine showed a large
number of cavernous spaces lined with thin endothe-
lium, most evident in the submucosis but present in
all layers of the intestinal wall as well as the areas of
necrosis (Figure 2).

A diagnostic procedure to evaluate other possible
anomalies associated with PHACES syndrome was
also performed. The ophthalmological evaluation
found no evidence of eye malformations and there
were no structural brain anomalies. The MRA of the
head and neck showed tortuosity of the left ACl in the
upper cervical segment and slightly reduced lumen
of the upper part of the artery (Figure 3).

As PHACES syndrome was diagnosed, propranolol
(3 mg/kg/day in three daily doses) and methylpred-
nisolone (2 mg/kg/day in two daily doses) treatment
was started.

Despite propranolol and corticosteroid therapy,
bloody stool was present again 9 days after surgical
procedure. Therapy with octreotide (somatostatin an-
alog) infusions (50 pg/kg/day), plasma and red blood
cells transfusions, tranexamic acid therapy (20 mg/
kg/day), and total parenteral nutrition were started.
Four days later the intestinal bleeding had stopped,
but reappeared twice over the next 45 days. Therapy
was gradually titrated. Tranexamic acid was adminis-
tered for one week when gastrointestinal bleeding
was present. Corticosteroid therapy was interrupted
after two months of treatment, and octreotide after
two and a half months after beginning of the therapy.
Treatment was continued with only propranolol. The

infant was also treated with antibiotics due to the
clinical and laboratory signs of sepsis and osteomyeli-
tis of the right hip. Coarctation of the aorta was suc-
cessfully surgically treated at the age of six months.
The patient is now a healthy three-year-old girl with-
outintestinal bleeding, and hemangiomas of the face
and head have been visibly reduced.

DISCUSSION

Only a few studies have reported gastrointestinal
hemangiomas associated with PHACE syndrome (6-
8). Soukolis et al. reported 16 children with visceral
hemangiomas and 1 met the diagnostic criteria for
PHACE syndrome. Most of them were girls, and the
most common localizations were the jejunum and il-
eum. Melena and hematochezia in the first 4 months
of life were the presenting symptoms, and in half
the patients they were diagnosed by laparotomy or
laparoscopy. Propranolol and corticosteroids were
the most commonly used drugs, and two patients
required bowel resection because of perforation (7).
Drolet et al. reported 10 patients with gastrointesti-
nal IHs, 9 of which with PHACE syndrome. Gastroin-
testinal bleeding occurred at the age of 8 days to 6
months, also most commonly in the area supplied
by the superior mesenteric artery. In these patients,
as in the study by Soukolis et al. and in our patient,
the source of the gastrointestinal bleeding was very
difficult to identify, so 4 patients underwent explor-
atory laparotomy and the diagnosis was confirmed
histologically. All patients required more than one
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drug to control the bleeding; all received intravenous
steroids and three patients received vincristine and
one received interferon. Five patients received pro-
pranolol therapy but with second agents, and two
underwent a resection of the small intestine. Vascu-
lar dysplasia of the abdomen was found in 5 patients
on computed tomographic angiography/MRA (8).
As can be seen from these studies, the therapy for
gastrointestinal hemangiomas is diverse. Corticoste-
roids have been most frequently used, followed by
propranolol, vincristine, and interferon. One study
reported successful treatment of extensive infantile
hemangiomatosis (two thirds of the small bowel) in
a 3-month-old infant with thalidomide and soma-
tostatin analog (9). Due to the severity of the gastro-
intestinal bleeding despite therapy with propranolol
and corticosteroids, our patient was also treated with
octreotide and tranexamic acid, therapy options that
are not commonly reported in infants; however, there
were no side-effects.

The incidence of PHACE syndrome in children with
hemangiomas is 2.3%, but is as much as 20% to 31%
in patients with large segmental facial hemangiomas
(6,10). The risk increases with the size of facial hem-
angiomas, especially segmental (10). They are more
often left-sided (11). Metry et al reported that 71% of
patients had combined structural cerebral and arte-
rial anomalies, with 90% of them developing neuro-
logical sequelae such as severe neurodevelopmental
delay, unexplained seizures, or headaches ipsilateral
to facial hemangiomas (11). Intracranial hemangio-
mas are also commonly seen in these patients and
deserve special attention (12).

PHACE syndrome is more common in girls (fe-
male-to-male ratio: 5.6:1 to 9:1) (6,10,11,13). The ab-
errant origin of the subclavian artery and coarctation
of the aorta are the most common cardiac malforma-
tions (1,11,14). The arch obstruction is most often
long-segment, with regions of arch narrowing or in-
terruption and segments of aneurysmal dilatation.
Both subclavian arteries commonly arise distal to the
obstruction (15). Our patient had a coarctation of the
descending aorta just after the origin of the left sub-
clavian artery, surgically treated with success.

Treatment of patients with PHACE syndrome with
systemic beta blockers, especially in children with
vascular anomalies and thus a higher risk for stroke,
should be administered with extreme caution. Use
of the lowest possible dosage, slow titration, and
dividing the daily dose into three intakes are sug-
gested to minimize abrupt changes in blood pres-
sure. Neurological and cardiological follow-up is also
recommended (16). The initial dose is suggested to
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be 0.5-1.0 mg/kg/day in the first week progressively
increasing to 2.0-3.0 mg/kg/ day b.i.d. or ti.d. (17).
New studies have shown the efficacy of nadolol, a
synthetic, nonselective B-blocker which does not
cross the blood-brain barrier and has minimal nega-
tive cardiac inotropic activity and longer half-life than
propranolol, thereby requiring less frequent dosing
with fewer side-effects. Captopril, an ACE inhibitor,
has also shown benefits in treatment of problematic
proliferating IHs (1).

The term “diffuse neonatal hemangiomatosis” de-
scribes the association of cutaneous with visceral vas-
cular lesions, with a mortality between 60% and 95%
in the first months of life due to high-output cardiac
failure and hemorrhage from the upper respiratory or
gastrointestinal tract (18). There are only a few stud-
ies describing the association of large skin hemangio-
mas or multifocal vascular skin lesions with visceral
hemangiomas (6,19-21). The most common sites for
visceral hemangiomas among patients with PHACES
syndrome are the brain and the mediastinum (19).

CONCLUSION

The possibility of intestinal hemangiomatosis
should be considered in patients with large facial
hemangiomas and gastrointestinal bleeding in early
infancy. We report a rare case of neonatal intestinal
hemangiomatosis presenting with multifocal intesti-
nal perforations in a patient with PHACES syndrome.
The patient was treated with regular doses of pro-
pranolol therapy for infantile hemangiomas, cortico-
steroids, octreotide, and tranexamic acid with success
and no side-effects.

References:

1. Winter PR, Itinteang T, Leadbitter P, Tan ST. PHACE
syndrome-clinical features, aetiology and mana-
gement. Acta Paediatr. 2016;105:145-53.

2. Pascual-Castroviejo |. Vascular and nonvascular
intracranial malformation associated with ex-
ternal capillary hemangiomas. Neuroradiology.
1978;16:82-4.

3. Frieden lJ, Reese V, Cohen D. PHACE syndrome.
The association of posterior fossa brain malfor-
mations, hemangiomas, arterial anomalies, coar-
ctation of the aorta and cardiac defects, and eye
abnormalities. Arch Dermatol. 1996;132:307-11.

4, Karnam US, Barkin JS. Vascular malformations
of the small intestine. Curr Treat Options Gastro-
entrol. 2001;4:173-9.

5. Gordon FH, Watkinson A, Hodgson H. Vascular



Vrki¢ Boban et al.
PHACES Syndrome

Acta Dermatovenerol Croat
2019;27(4):265-269

10.

11.

12.

malformations of the gastrointestinal tract. Best
Pract Res Clin Gastroenterol. 2001;15:41-58.

Metry DW, Haggstrom AN, Drolet BA, Baselga E,
Chamlin S, Garzon M, et al. A prospective study of
PHACE syndrome in infantile hemangiomas: De-
mographic features, clinical findings and compli-
cations. Am J Med Genet A. 2006;140:975-86.

Soukoulis IW, Liang MG, Fox VL, Mulliken JB, Alo-
mari Al, Fishman SJ. Gastrointestinal infantile he-
mangioma: Presentation and management. JPGN.
2015;61:415-20.

Drolet BA, Pope E, Juern AM, Sato T, Howell B,
Brown Puttgen K, et al. Gastrointestinal bleeding
in infantile hemangioma: A complication of seg-
mental, rather than multifocal, infantile hemangi-
omas. J Pediatr. 2012;160:1021-6.

Jarvi K, Roebuck DJ, Sebire NJ, Lindley K, Shah N,
Salomon J, et al. Successful treatment of extensive
infantile hemangiomatosis of the small bowel in a
3-month-old with thalidomide and somatostatin
Analog. J Pediatr Gastroenterol Nutr. 2008;46:593-
7.

Haggstrom AH, Garzon MC, Baselga E, Chamlin
SL, Frieden 1J, Holland K, et al. Risk for PHACE syn-
drome in infants with large facial hemangiomas.
Pediatrics. 2010;126;e418-e426.

Metry DW, Dowd CF, Barkovich AJ, Frieden 1J.
The many faces of PHACE Syndrome. J Pediatr.
2011;139:117-23.

Poetke M, Frommeld T, Berlien HP. PHACE syndro-
me: New views on diagnostic criteria. Eur J Pediatr
Surg. 2002;12:366-74.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Melnick LE, Yan AC, Licht DJ, Treat JR, Castello-Soc-
cio L. PHACE syndrome: A retrospective review of
23 patients. Pediatr Dermatol. 2014;31:390-2.

Metry D, Heyer G, Hess C, Garzon M, Haggstrom
A, Frommelt P, et al. Consensus statement on di-
agnostic criteria for PHACE syndrome. Pediatrics.
2009;124:1447-56.

Garzon MC, Epstein LG, Heyer GL, Frommelt PC,
Orbach DB, Baylis AL, et al. PHACE syndrome: Con-
sensus-derived diagnosis and care recommenda-
tions. J Pediatr. 2016;178:24-33.

Metry D, Frieden 1), Hess C, Siegel D, Maheswari
M, Baselga E, et al. Propranolol use in PHACE syn-
drome with cervical intracranial arterial anoma-
lies: Collective experience in 32 Infants. Pediatr
Dermatol. 2013;30(:71-89.

Rotter A, Rivitti-Machado MC, Gontijo B. PHACE
syndrome: clinical manifestations, diagnostic
criteria, and management. An Bras Dermatol.
2018;93:405-11.

Geller JD, Topper SF, Hashimoto K. Diffuse neona-
tal hemangiomatosis: A new constellation of fin-
dings.J Am Acad Dermatol. 1991;24:816-8.

Metry DW, Hawrot A, Altman C, Frieden IJ. As-
sociation of solitary, segmental hemangiomas
of the skin with visceral hemangiomatosis. Arch
Dermatol. 2004;140:591-6.

Metry DW. Potential complications of segmental
hemangiomas of infancy. Semin Cutan Med Surg.
2004;23:107-15.

Holden KR, Alexander F. Diffuse neonatal he-
mangiomatosis. Pediatrics. 1970;46 (3):411-21.

269



