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Abstract: Infantile hemangiomas (IH) are benign vascular tumors consisting of a collection 

of immature cells, including progenitor stem cells and disorganized blood vessels. They are 

the most common benign tumors in childhood. Recently, there have been significant, exciting 

advancements in the understanding of the pathogenesis and treatment of infantile hemangiomas, 

which are discussed in this review. The decision to initiate treatment for IH is based on many 

factors, including size and location, functional compromise, psychosocial implications, and 

risks and benefits of the proposed therapy. For most families of children with hemangiomas, 

education about the natural history of IH and reassurance are often the only “treatment” required. 

A minority of patients with large, complex lesions or lesions that cause functional compromise 

require early intervention. These patients and families benefit from a multidisciplinary approach 

to care in vascular birthmark centers. Ongoing multi-institutional clinical trials will provide 

further important data on the efficacy and safety of hemangioma treatments.
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Introduction
Infantile hemangiomas (IH) are benign vascular tumors consisting of a collection of 

immature cells, including progenitor stem cells and disorganized blood vessels. They 

are the most common benign tumors of childhood, occurring in approximately 4% 

of children by the age of 1.1 Unlike other vascular growths, IHs have a proliferative 

phase shortly after birth, which is followed by a slower involution phase. They are 

more common in premature infants less than 2500 grams and in females.2–4 Other risk 

factors include Caucasian race, multiple gestation pregnancy, in vitro fertilization, 

and maternal age greater than 30 years.4 Recently, there have been significant, excit-

ing advancements in the understanding of the pathogenesis and treatment of infantile 

hemangiomas.

Pathogenesis
IHs are primarily composed of endothelial cells, but they also contain fibroblasts, 

pericytes, interstitial cells, and mast cells. The exact mechanism of growth and invo-

lution of these cells is not clear.5–7 The patterns found in segmental hemangiomas 

suggest that at least some hemangiomas occur via developmental error as early as 

4–6 weeks gestation.8

IHs arise because of aberrations in angiogenesis – the formation of new vessels 

from pre-existing vasculature – and de novo vasculogenesis – the formation of new 

vessels from progenitor cells – in the skin and other sites. One of the first findings that 
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distinguished blood vessels in hemangiomas from normal 

blood vasculature was the presence of glucose transporter 

1 (GLUT1) in all stages of hemangiomas. GLUT1 is also 

present in placental blood vessels and the blood–brain bar-

rier, but it is absent in the normal cutaneous vasculature.9,10 

GLUT1 transports glucose across the plasma membrane 

and is widely distributed in fetal tissue, but it is usually 

only expressed in erythrocytes and endothelial cells in the 

blood–brain barrier in adults. This finding, along with studies 

that show a similar gene expression profile by microarray 

between hemangiomas and human placenta, initially sup-

ported the hypothesis that hemangiomas may be deriva-

tives of the placenta.10,11 However, further investigation has 

revealed that this is unlikely, given that the endothelial cells 

in hemangiomas are of fetal, not maternal, origin and do not 

express trophoblastic markers.12 Studies investigating the 

cellular origin of hemangioma endothelial cells (HemeEC) 

have demonstrated that these cells are derived from immature 

mesenchymal cells, also known as hemangioma stem cells 

(HemeSC). During proliferation, HemeSCs have features 

similar to early embryologic vessels – the cardinal vein and 

express CD133, a primitive cell marker.13,14 HemeSCs can dif-

ferentiate into pericytes, endothelial cells, or adipocytes, and 

they play an important role in vasculogenesis.15 Implantation 

of CD133+ cells into immunodeficient mice isolated from 

IH gives rise to GLUT1+ vessels that later diminish and are 

replaced by adipocytes.16

HemeSCs produce vascular endothelial growth factor-A 

(VEGF-A), which activates vasculogenesis by binding to 

VEGF-receptor (VEGFR-1) and stimulates the differentiation 

of HemSCs to endothelial cells.15,17 VEGFR-2 also appears to 

play a role in angiogenesis and vasculogenesis.18,19 One of the 

important activators of vascular endothelial growth factor-2 

production in HemeSCs is nuclear factor κ-light-chain-

enhancer of activated B cells (NF-κB), a transcription factor 

that regulates genes involved with inflammation, cell prolif-

eration, and cell survival. NF-κB is known to be constitutively 

active in cancer and chronic inflammation.20,21 Corticosteroids, 

a treatment for hemangiomas, is thought to suppress NF-κB 

and, in turn, VEGF-A production in HemeSC.22

Beta-adrenergic receptors play a role in the pathogen-

esis of IH through multiple mechanisms. One of the early 

effects of beta-adrenergic receptors is vasodilation via 

release of nitric oxide (NO). These receptors also promote 

angiogenesis by stimulating the synthesis of proangiogenic 

factors, such as VEGF and  metalloproteinases, as well 

as activating proangiogenic cascades. In addition, 

beta-adrenergic receptors inhibit apoptosis via the 

sarc/mitogen-activated protein kinase pathway.23 Beta-

blockers, including propranolol, inhibit these actions.

Tissue hypoxia also appears to be an inducer of angio-

genesis and vasculogenesis. Hypoxia leads to the activa-

tion of hypoxia inducible factor (HIF-alpha) in HemeSCs, 

which in turn increases the production and activity of 

GLUT-1 and VEGF-A.24 In vitro studies have indicated that 

hypoxia and estrogen synergistically enhance hemangioma 

proliferation.25

Finally, a new study by Greenberger et al suggests that the 

mammalian target of rapamycin (mTOR) may also play a role 

in stem cell proliferation. mTOR is a protein kinase that regu-

lates cell growth, proliferation, motility, and survival. Thus, 

the use of rapamycin, a known mTOR inhibitor, has been 

found to prevent new blood vessel formation and increased 

the regression of already formed vessels in vitro, providing 

a new possible therapeutic option for IH in the future.15

Clinical features
Classification and growth characteristics
The diagnosis of IH can be made by history and physical 

exam. In contrast to other types of vascular malformations, 

IHs are usually absent at birth, or there may be a small area 

of pallor, telangiectasias, or duskiness. However, a fully 

formed mass at birth usually indicates a diagnosis other than 

IH. Superficial hemangiomas (Figure 1) involve the upper 

dermis and have a bright strawberry red color, whereas 

those with deep dermal and subcutaneous location (deep 

hemangiomas) may appear blue and be firm and rubbery 

on palpation. Mixed hemangiomas involve both superficial 

and deeper skin structures and have both features (Figure 1). 

A minimally proliferative IH is an uncommon type of IH that 

presents with fine telangiectasias, with a minimal-to-absent 

proliferative component (Figure 2). These IHs are GLUT-1 

positive, indicating that they are, indeed, a variant of com-

mon IH.26 Minimally proliferative IHs are more common in 

the lower body.26,27

IHs can also be classified as localized, segmental, or 

indeterminate.28,29 Localized hemangiomas show spatial 

containment, as if arising from one central focus ( Figure 1). 

Segmental hemangiomas correspond to a portion of a devel-

opmental segment or broad anatomical territory (Figure 1).29 

They are often plaque-like, with a linear or geographic con-

figuration. Segmental hemangiomas have a higher risk of 

complications. Those hemangiomas, which are not clearly 

identifiable as localized or segmental, are termed indetermi-

nate. Multiple localized hemangiomas are considered multi-

focal, and the presence of five or more confers an increased 
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Figure 1 (A) Segmental, superficial hemangioma of the forearm in a 2-week-old infant; (B) Localized, mixed scalp hemangioma in a 4-month-old-infant.

Figure 2 Minimally proliferative IH in a 1-year-old infant with a telangiectatic patch and small, bright red proliferative papules on the upper thigh and buttock.
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risk of extra-cutaneous hemangiomas, particularly hepatic 

hemangiomas.30 Multifocal hemangiomas are more common 

in premature infants.

Although many IHs are not present at birth, superficial 

IHs almost always become apparent within the first month of 

life. The period of most rapid growth occurs within the first 

4 to 6 weeks, with 80% of growth completed by 5 months 

of age.31 Deep hemangiomas appear, on average, 1 month 

later than superficial IHs; however, in some cases, they are 

not appreciated until a few months of life. In contrast to the 

relatively short initial growth phase, the involution phase 

occurs over many months to years. During the involution 

phase, superficial IHs change in appearance to a dull red, 

then a gray or milky-white color, followed by flattening 

and softening, which is usually apparent by 1 year of age 

( Figure 3).31 Generally, smaller hemangiomas involute earlier 

than larger ones. Most IHs complete their course by the age of 

7–10 years. Most children have normal skin after involution; 

however, a significant minority has telangiectasias, atrophy, 

fibrofatty residuum, or scarring (Figure 3).

Complications and associated syndromes
The majority of patients suffer no complications from IHs, 

but certain types of IH confer an increased risk of complica-

tions such as ulceration, disfigurement, and compromise of 

vital structures. Higher risk features include facial location, 

segmental distribution, and large size. Infants with high-risk 

IH should be referred to a specialist early for consideration 

of work-up and treatment (Table 1).

Ulceration (Figure 4) is the most common complication 

of IH, occurring in approximately 15% of patients, usually 

during the proliferative phase, with a median age of onset of 

4 months.32 It occurs most frequently with segmental IH and 

at sites that are exposed to moisture and friction, such as the 

perioral, perianal, and other intertriginous sites.33

Facial hemangiomas can compromise vital structures, 

ulcerate, and lead to permanent disfigurement because IHs 

stretch the skin and disrupt important cosmetic units. The 

nasal tip and ear can be particularly problematic because the 

hemangioma can cause permanent changes in the cartilage 

(Figure 4). IH of the nose and ear can also ulcerate, some-

times deeply, leading to loss of cartilage. Perioral IHs lead 

to distortion of important cosmetic boundaries, such as the 

vermillion border, and commonly ulcerate, causing pain, 

poor feeding, and permanent scars.

In addition to disfigurement, periocular hemangiomas can 

lead to anisometropia and amblyopia, which, if untreated, can 

cause permanent visual loss.34,35 Direct pressure on the cornea 

can produce astigmatism or myopia, and the mass effect of 

the tumor itself can cause ptosis, proptosis, visual axis occlu-

sion, or strabismus. Segmental hemangiomas involving the 

preauricular, mandibular area, chin, and neck (the “beard 

area”) have up to a 60% risk of having symptomatic airway 

hemangiomas, presenting with slow onset of biphasic stridor, 

Figure 3 Thick superficial IH at (A) 3 months – proliferative phase; (B) 7 months; (C) 11 months – early involution; and (D) 2 years – after laser treatment demonstrating 
telangiectasias and subtle atrophoderma. 
Abbreviation: IH, infantile hemangioma.
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usually between 4 and 12 weeks of life (Figure 5).35,36 If the 

hemangioma continues to enlarge, respiratory distress can 

ensue and become life threatening. Hemangiomas involving 

the parotid gland may cause deformity of adjacent structures 

due to massive growth and, rarely, high-output congestive 

heart failure.37,38

PHACES is a neurocutaneous syndrome associated with 

facial segmental IH, which consists of the following features: 

Posterior fossa brain malformations, segmental cervicofa-

cial Hemangioma, Arterial anomalies, cardiac defects or 

Coarctation of the aorta (most often the transverse aorta), 

Eye anomalies, and Sternal defects (such as sternal clefting 

or supraumbilical raphe).39 Diagnostic criteria for PHACES 

have been developed recently and are detailed elsewhere.39 

Up to one-third of patients with large (over 5 cm) segmental 

facial hemangiomas will be found to have PHACES, when 

studied thoroughly (Figure 6).39 Prospective studies suggest 

that the greater the total surface area of the IH, the higher 

the risk of PHACES.40 Arterial anomalies of the head and 

neck are more common than structural brain abnormali-

ties.39,41,42 These intracranial arterial defects can lead to a 

Moyamoya phenomenon, ischemia, and stroke.43 The most 

common cardiac anomaly is coarctation of the aorta, most 

often involving the transverse aorta. Brain imaging (mag-

netic resonance imaging [MRI] and magnetic resonance 

angiography), echocardiogram, and formal ophthalmologic 

evaluation should be considered in all infants with a large 

segmental hemangioma of the face.34

Segmental hemangiomas overlying the lumbosacral or 

perineal area can have associated spinal, bony, and genitouri-

nary anomalies. Several acronyms have been used to describe 

this association, including LUMBAR syndrome (Lower body 

hemangioma and other cutaneous defects, Urogenital anomalies, 

Ulceration, Myelopathy, Bony deformities, Anorectal malfor-

mations, Arterial anomalies, and Renal anomalies). Segmental 

hemangiomas overlying the lumbosacral spine have up to 50% 

increased risk of spinal dysraphism and tethered spinal cord, 

as well as a risk of intraspinal hemangiomas.44 The liver is the 

most common extracutaneous IH site. Patients with multifocal 

Table 1 Features of high-risk infantile hemangiomas and 
recommended evaluation

IH type Associated risk Recommended  
evaluation*

Facial, large  
segmental

PHACES syndrome Echocardiogram; 
ophthalmology; 
MRI/MRA of the  
brain and neck

Nasal tip, ear,  
large facial

Permanent scarring,  
disfigurement

Periorbital  
and retrobulbar

Ocular axis occlusion,  
astigmatism, amblyopia,  
tear-duct occlusion

Ophthalmology

Segmental “beard  
area,” central neck

Airway hemangioma Otolaryngology

Perioral Ulceration,  
disfigurement,  
feeding difficulties

Segmental overlying  
lumbosacral spine

Tethered spinal  
cord, genitourinary  
anomalies

MRI of lumbosacral  
spine; consider renal 
ultrasound

Perineal, axilla,  
neck, perioral

Ulceration

Multiple  
hemangiomas (.5)

visceral involvement  
(especially liver),  
hypothyroidism

Liver ultrasound; if 
liver hemangiomas 
are present, obtain 
TSH, T4, reverse T3

Note: *In addition to evaluation by pediatric dermatology or other specialists.
Abbreviations: IH, infantile hemangioma; MRA, magnetic resonance angiography; 
MRI, magnetic resonance imaging; PHACES, posterior fossa brain malformations, 
segmental cervicofacial hemangioma, arterial anomalies, cardiac defects or 
coarctation of the aorta, eye anomalies, sternal defects; TSH, thyroid stimulating 
hormone.

Figure 4 Two examples of ulcerated hemangiomas: (A) 8-month-old with a thick superficial IH with central ulceration and (B) 8 week-old with PHACES syndrome and a 
large, minimally proliferative IH with ulceration, leading to destruction of the helical cartilage. 
Abbreviations: IH, infantile hemangioma; PHACES, posterior fossa brain malformations, segmental cervicofacial hemangioma, arterial anomalies, cardiac defects or 
coarctation of the aorta, eye anomalies, sternal defects.
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cutaneous hemangiomas (five or more) are at risk for hepatic 

hemangiomas and should have a liver-screening ultrasound to 

evaluate for liver IH. Few or multifocal liver hemangiomas are 

often asymptomatic, but they can sometimes cause high-output 

congestive heart failure. However, diffuse liver hemangiomas, 

a rare condition where the liver is almost replaced by heman-

giomas, can result in life-threatening abdominal compartment 

syndrome and a severe form of hypothyroidism due to tumor-

related deiodination of the thyroid.45

Treatment
The decision to initiate treatment for IH is based on many 

factors, including size and location, functional compromise, 

psychosocial implications, and risks and benefits of the 

proposed therapy. For the majority of small hemangiomas, 

close observation and follow-up (“active non-intervention”) 

is the most appropriate approach. These infants should be 

seen frequently (approximately monthly) during the pro-

liferative phase of the IH. During these visits, discussions 

about the natural course of IH and the psychosocial impact 

of the IH on the child and/or the family should occur.46 

Photographs of the outcome of similar lesions are often 

helpful. As facial hemangiomas, in particular, can cause 

psychological suffering once the child reaches school age, 

potential treatment options should be discussed prior to the 

child starting elementary school. If it is decided that treat-

ment is necessary, options include pharmacologic, laser, and 

surgical interventions.

Historically (prior to 2008), systemic corticosteroids were 

the first-line medical treatment for IH, but their use has been 

largely replaced by propranolol. Corticosteroids are most 

effective during the growth phase, causing slowing or cessa-

tion of growth in up to 90% of cases, with actual shrinkage in 

approximately one-third of cases. Prednisone or prednisolone 

is generally given at a dose of 2–3 mg/kg/day, typically 

for 4 to 8 weeks, followed by a tapering of varying length, 

depending on the age of the child and indication for treatment. 

A meta-analysis showed an 84% response rate with an average 

dose of 2.9 mg/kg for a mean of 1.8 months before  tapering. 

Although 3 mg/kg/day is more effective (94% response) 

than 2 mg/kg/day (75% response), greater adverse events are 

found with the higher dose.47 Adverse events with prolonged 

high-dose systemic corticosteroids are relatively common 

and can be severe, such as cushingoid faces, personality 

changes, gastric irritation, fungal infection, hypertension, 

steroid-induced myopathy, immunosuppression, transient 

adrenal insufficiency, and diminished gain of height and 

weight during treatment.48,49 Prednisone is now being used 

for patients where propranolol is contraindicated, or where 

propranolol is not having the desired clinical response. The 

combination is used in symptomatic airway hemangiomas, 

with the goal of tapering the steroids quickly once the pro-

pranolol has reached target dosing.

In the last few years, oral beta-blockers, in particular pro-

pranolol, have dramatically altered the treatment paradigm 

and have become the treatment of choice for IH. Propranolol 

has been found to cause cessation of growth and involution 

of IH.50 Propranolol hydrochloride administered orally at 

Figure 6 Bilateral “beard” IH in a 2-week-old infant. At 4 months, she presented 
with biphasic stridor and 90% occlusive airway IH. 
Abbreviation: IH, infantile hemangioma.

Figure 5 Bilateral subglottic hemangioma.
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2 mg/kg/day has been found to reduce the volume, color, and 

elevation of focal and segmental IH in infants younger than 

6 months and children up to 5 years of age.51 Furthermore, 

propranolol is effective in the treatment of IH in both the 

proliferative and post-proliferative phases.52 Studies have 

also shown propranolol to be an effective treatment for head 

and neck IH, especially when started early within the rapid 

growth phase. Propranolol is now the first-line treatment 

for orbit and airway hemangiomas, as well as periocular 

hemangiomas.53,54 Side effects of propranolol are usually 

mild, including asymptomatic transient decrease in blood 

pressure, agitation, sleep alteration, sweating, cold hands, 

and (rarely) wheezing and hypoglycemia.55 A recent meta-

analysis examined six studies, with a total of 154 patients, 

and found an overall adverse event rate of 18%, with the most 

common complications being hypotension and somnolence.56 

Side effects are more likely in patients under 3 months of 

age. Monitoring protocols to maximize patient safety are 

continuing to evolve, but most physicians who prescribe 

propranolol for patients aged under 3 months recommend 

monitoring the heart rate when the medication is initiated 

and feeding at least every 3–4 hours, to minimize the risk 

of hypoglycemia.

There is currently no consensus on appropriate cardiac 

work-up prior to starting an infant on propranolol. Some phy-

sicians routinely consult a pediatric cardiologist and obtain 

an echocardiogram and electrocardiogram, while others base 

their cardiac evaluation on the patient’s risk of cardiac dis-

ease. Special caution is needed when beginning propranolol 

in PHACES patients. Patients with PHACES syndrome who 

have central nervous system vascular anomalies may be at 

risk for stroke or other sequelae, due to impaired arterial 

blood flow related to a drop in blood pressure or heart rate. 

However, one preliminary study of several patients with 

PHACES did not find a decrease in brain perfusion dur-

ing treatment with propranolol.57 Patients at high risk for 

PHACES should have a cardiac evaluation, as described 

previously, prior to starting propranolol.

When compared to prednisone for the treatment of IH, 

propranolol induced more rapid and greater clinical improve-

ment, was more cost effective, and led to fewer surgical 

interventions.58 Furthermore, the response rate to propranolol 

in prospective studies is approximately 90%.51 It remains 

unclear why some IHs do not respond to propranolol.

Intralesional corticosteroids can be an effective treatment 

for relatively small, localized hemangiomas in high-risk 

sites, such as the lip, nasal tip, cheek, and ear. Injections 

for periocular hemangiomas are usually performed by 

 ophthalmologists, but reports of retinal artery  embolization 

and blindness have resulted in a reduced use of this 

modality.59–61 The largest published case series of intra-

lesional steroids found that the majority showed a reduction 

greater than 50% in volume, with the best results occurring 

in relatively superficial hemangiomas.

Topical treatment is often appropriate for small, super-

ficial, localized hemangiomas. Timolol (an ophthalmologic 

beta-blocker) has been reported to be effective in this 

 setting.62 A recent multicenter, retrospective, cohort study 

demonstrated good response with timolol 0.5% solution twice 

a day for superficial hemangiomas, especially if the heman-

giomas were treated for 3 months or longer.63  Prospective 

studies are underway. A few case series have reported on the 

efficacy of class 1 topical corticosteroids, especially for small, 

superficial hemangiomas.64,65 Topical imiquimod 5% cream 

also has been shown to improve IH color, but not size, con-

firming that its utility is limited to superficial hemangiomas.66 

However, crusting and ulceration are potential side effects 

of topical imiquimod use.67

There are additional systemic treatments for IH that 

are less commonly used and reserved for hemangiomas 

unresponsive to first and second-line therapy. Interferon-α 

therapy is reserved for life-threatening hemangiomas in 

which propranolol and corticosteroids are contraindicated 

or ineffective. Interferon-α has proven to be effective, but 

potential neurotoxicity – specifically, spastic diplegia – has 

limited its use.68 Vincristine also has been tried for aggressive, 

complicated IHs resistant to other therapies. In addition, there 

are some reports of cyclophosphamide use in the pediatric 

hematology–oncology literature for the treatment of life-

threatening diffuse neonatal hemangiomatosis.69

Laser therapy is another treatment modality for IH. The 

pulsed dye laser (PDL) has been used to treat IH, with vary-

ing results.70 Several reports have shown improvement in 

treating hemangioma ulceration, although the mechanism 

of action of PDL in this setting is not clear.71 PDL is widely 

used for diminishing residual telangiectasias and erythema 

after involution, but its use in the treatment of proliferating 

hemangiomas is controversial. One study showed no differ-

ence between complete and nearly complete clearance with 

early laser treatment compared to observation alone at 1 year 

of age.72 Other studies have demonstrated good results with 

either the 585 nm PDL or 595 nm PDL on superficial IH, 

but not deep IH.73,74 Severe ulceration and scarring have been 

reported, particularly when treating segmental hemangiomas 

during the proliferative phase.75 The authors reserve PDL 

primarily for treating ulceration and for hastening resolution 
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of erythema in IH after the proliferative phase is completed. 

Endoscopic carbon dioxide lasering has been used to debulk 

symptomatic airway hemangiomas refractory to medical 

therapy. Circumferential lesions have the risk of developing 

subglottic stenosis with overly aggressive lasering, and laser-

ing in the airway always carries a small risk of airway fire. 

Meticulous attention to keeping the percentage of inspired 

oxygen low and avoiding excessive charring of the tissues 

is needed in order to minimize this risk. Finally, surgical 

excision may be considered for IH patients of any age. In 

most cases, it is best to wait until regression is well under 

way, so that an accurate assessment can be made regarding 

the extent of textural change, scarring, and anatomic distor-

tion. Decisions regarding the need for surgery can often be 

made before the child enters school (between 3 to 5 years 

of age), even if involution is not complete.76 The nasal tip 

and lip often require surgery.77–79 In cases where the IH is 

pedunculated, very ulcerated, or has an extremely thick der-

mal component, scarring will inevitably occur, and earlier 

excision may be indicated. A standard elliptical excision 

is often performed; however, for some IHs, circular exci-

sion followed by a purse-string closure may leave a smaller 

scar.80 Submucosal resection of airway hemangiomas has 

been performed through a laryngofissure. Most surgeons try 

to avoid placement of a tracheotomy, as there is a 1% risk 

of mortality with pediatric tracheotomy, and because it will 

cause significant additional care needs for the child, which 

may delay discharge from the hospital.

Conclusion
Hemangiomas are the most common benign tumor in 

children. There have been significant advancements in the 

understanding of the pathogenesis, clinical features, and 

treatment of infantile hemangiomas in the past few years. 

HemeSCs seem to play an important role in vasculogenesis 

and angiogenesis by stimulating molecular pathways, such as 

VEGF-A, mTOR, and beta-adrenergic receptors. All of these 

pathways play a critical role in the formation and progression 

of IH and are possible therapeutic targets.

For most families of children with hemangiomas, edu-

cation about the natural history of IH and reassurance are 

often the only “treatment” required. A minority of patients 

with large, complex lesions or lesions that cause functional 

compromise will require early intervention. These patients 

and families benefit from a multidisciplinary approach to care 

in vascular birthmark centers.81 The serendipitous discovery 

of propranolol’s dramatic effects on hemangioma growth 

has caused a paradigm shift in the medical treatment of 

hemangioma by offering an effective medical treatment with 

a lower risk profile than more traditional medical therapies, 

such as high-dose systemic steroids or interferon. There are 

some hemangiomas, however, which have been found not 

to respond to propranolol. Moreover, propranolol is not an 

entirely benign medication, especially in infants less than 

3 months of age; consequently, monitoring protocols continue 

to be refined. Ongoing multi-institutional clinical trials will 

provide further important data on the efficacy and safety of 

hemangioma treatments.
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