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Infantile hemangioma: An update

Vibhu Mendiratta, Masarat Jabeen

INTRODUCTION

Hemangioma is the commonest vascular tumor in 
childhood.[1] The etiopathogenesis of hemangioma 
of infancy remained surrounded by speculations 
and beliefs. Galen, the Greek physician, thought 
emotions of the mother to be the cause of vascular 
birthmark. The term “angioma” was designated 
by Virchow to refer to all vascular anomalies. The 
word “hemangioma” is derived from the Greek word 
haima, meaning blood. Hemangiomas are defined 
as benign neoplasms composed of proliferative and 
hyperplastic vascular endothelium. They exhibit 
rapid postnatal growth followed by slow involution, 
often leading to complete regression. Although most 
of these tumors are small and innocuous, some may 
be life- or function-threatening or have associated 
structural congenital anomalies.[2] The nomenclature 
and classification of hemangiomas have been the 
subject of great confusion. The term “hemangioma” 
has been used indiscriminately in the past to refer 
to a number of unrelated conditions, including 
vascular malformations and congenital hemangiomas. 
Hemangiomas differ significantly from these vascular 
lesions with regard to their clinical and histologic 
characteristics as well as long-term prognosis.[3]

In 1982, Mulliken and Glowacki[4,5] classified 

hemangiomas based on the cellular biology and natural 
history of these lesions, dividing vascular birthmarks 
into two groups: hemangiomas and vascular 
malformations.[4,5] A modification of this classification 
system was accepted by the International Society for 
the Study of Vascular Anomalies in 1996.[6]

The term “hemangioma of infancy”  is the preferred 
and accepted term. The division into vascular 
malformations and tumors is not absolutely exclusive 
as rarely both coexist.[7] Terms like “cavernous 
hemangiomas” are best avoided to prevent confusion. 
Hemangiomas can be seen in 1.1% to 2.6% of term 
neonates,[8,9] and their frequency is estimated to be as 
high as 10% to 12% within the first year of life.[10,11] 
Among Indian studies, a prevalence varying from 
0.1% to 0.28% has been reported.[12,13] Female infants 
are three times as likely to have hemangiomas as 
compared to male infants,[14] and there is an increased 
incidence of premature and low–birth weight  
babies.[4,15,16] Approximately 55% of these tumors 
are present at birth, and 45% develop in the first 
weeks of life.[17] Infants who are exposed to chorionic 
villous sampling at 9-12 weeks of gestation develop 
hemangiomas in 21% of cases.[18] 

PATHOGENESIS

Pathogenesis of infantile hemangioma is still shrouded 
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in mystery, even though various theories have been 
postulated to explain its origin.

Immunohistochemical studies of hemangiomas 
confirm their vascular origin. Endothelial cells 
express cluster of differentiation-31 (CD31), von 
Willebrand factor, vascular endothelial growth factor 
(VEGF), proliferating nuclear antigen and urokinase. 
An imbalance has been demonstrated between the 
expression of angiogenic and antiangiogenic factors. 
Tissue inhibitors of metalloproteinase, a reported 
inhibitor of angiogenesis, are expressed in the 
involution phase.[19,20] Endogenous steroid hormones 
(17-oestradiol) may play a role in the growth of 
infantile hemangiomas.[21]

Glucose transporter 1 (GLUT1), a glucose transporter 
normally expressed in the microvascular endothelia 
of blood-tissue barriers such as placenta, was recently 
described as a specific marker[22] for hemangioma 
vessels as it is absent in other vascular lesions 
such as malformation, RICH (rapidly involuting 
congenital hemangioma) and NICH (non-involuting 
congenital hemangioma). SKI oncogene protein is 
differentially expressed in hemangioma tissues, 
leading to uncontrolled cellular proliferation and  
transformation.[23]

CLINICAL FEATURES 

The growth characteristics of hemangiomas are often 
divided into phases: nascent, proliferating, involuting 
and involuted.[2] In approximately 50% of neonates, a 
premonitory mark may be evident as a telangiectatic 
macule surrounded by a pale halo, a pale macule, an 
erythematous macule or less commonly as a bruise or 
scratch.[24] By 1 year of age, most hemangiomas achieve 
their maximum size, ranging from 2 to 20 cm (average, 
2 to 5 cm). A stationary phase predominates until 
15 months of age. The involuting phase then begins, 
with the development of pale gray regions within 
the nodules and diminished firmness. Although 
superficial hemangiomas usually resolve with minimal 
atrophy, deep or mixed-type hemangiomas often 
show incomplete involution, with residual atrophic, 
wrinkled, telangiectatic, redundant skin.[25] Normal 
skin is restored in only 50% of all hemangiomas.[26] 
Hemangiomas of the tip of the nose, lip and parotid 
area are particularly slow to involute.[17] Finn et al., in a 
large series, found that 60% of hemangiomas occurred 
on the head and the neck, 25% on the trunk and 15% 
on the extremities.[4] Majority (80%) of patients have 

a single hemangioma; others have multifocal ones.[27]

Multiple infantile hemangiomas, usually less 
than 10 in number, should be differentiated from 
disseminated or miliary hemangiomatosis with many 
hundreds of small hemangiomas. Infants with miliary 
hemangiomas are at a higher risk of having visceral 
hemangiomas, especially intrahepatic ones.[28]

Based on the location of hemangioma, 3 types are 
recognized:[25] Superficial plaque type, (65%); deeper, 
subcutaneous type (15%); and mixed, with both 
superficial and deep components (20%).

Hemangiomas can develop complications during 
their course, which can cause functional or cosmetic 
disability [Table 1]. Complications depend on the 
location, size or the rate of growth and are found to 
occur in 40% of the lesions, the commonest being 
ulceration (21%) and bleeding (7.5%).[29] Ulceration 
is the most frequent complication of hemangiomas, 
possibly affecting 15% of all lesions.[30] It typically 
occurs during the proliferative phase, being more 
common in areas of mechanical trauma. Ulcerations 
are painful, can have secondary infection and 
bleeding and invariably heal with scarring. Localized 
bleeding from a hemangioma usually is a venous ooze 
that responds to pressure. Intralesional bleeding in a 
large hemangioma, associated with a rapid  increase 
in the size of the lesion, should raise the question 
of a systemic coagulopathy or a misdiagnosed 
arteriovenous malformation.[31] Infection usually 
is the consequence of ulceration, but it is also seen 
as the primary complication in anatomic areas 
difficult to care for, such as the intraoral and perianal  
regions.[31] Multiple hemangiomas can cause shunting 
of large volumes of blood, which may lead to high-
output heart failure.[3] Systemic hemangiomas are 
often, but not necessarily always, encountered in 
association with the small, multiple type of infantile 
hemangiomas. Such lesions may be found in liver, 
gastrointestinal tract, spleen, pancreas, lungs, heart, 
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Table 1: Complications of hemangioma[27] 
Ulceration
Hemorrhage
Infection 
Heart failure 
Impairment of vision 
Airway obstruction 
Interference with feeding 
Obstruction of the external auditory meatus
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kidneys, bladder, testes, bone or brain.[31] Periocular 
hemangiomas can cause astigmatism, ptosis, 
strabismus, refractive errors, proptosis, amblyopia and 
blindness. Untreated subglottic hemangiomas, most 
concomitantly seen with cutaneous hemangiomas on 
the neck or lower part of face lesions, are associated 
with a mortality approaching 50% due to airway 
obstruction.[32] Feeding difficulties may complicate 
hemangiomas in the mouth and those that obstruct 
nasal breathing. Hemangiomas that encroach on the 
ear may obstruct the external auditory canal. Although 
this will interfere with hearing in the short term, it 
will generally not affect the development of normal ear 
function in the longer term. Very rarely, large infantile 
hemangiomas of the face may provoke overgrowth of 
the facial skeleton or of the auricular cartilage. 

SYNDROMIC MANIFESTATIONS

PHACE(S) syndrome  
Segmental facial hemangiomas have been reported 
in association with various anomalies, such as 
coarctation of the aorta, midline ventral defects and 
central nervous system (CNS) abnormalities. Frieden 
and Cohen[33] proposed the acronym PHACE(S) to 
unify the varying features of this syndrome: posterior 
fossa malformations, hemangioma, arterial anomalies, 
coarctation of the aorta and cardiac defects, eye 
abnormalities and occasionally sternal defects. 
PHACE(S) represents a spectrum of associated 
anomalies, as 70% of affected individuals will have 
only 1 extracutaneous manifestation. 

Lumbosacral hemangiomas 
Lumbosacral hemangiomas should alert the clinician 
to the possibility of occult spinal dysraphism, as well 
as genitourinary and anorectal anomalies.[34] Although 
these infants may initially be asymptomatic, tethering 
can cause progressive neurologic damage if not 
released. 

Few studies have noted thyroid abnormalities in 
association with large hepatic hemangiomas.[35] High 
levels of type 3 iodothyronine de-iodinase were 
found in hemangioma tissue. This enzyme, normally 
expressed in the brain and placenta, is involved in the 
inactivation of thyroxine.

DIAGNOSIS

In most instances, a hemangioma can be diagnosed 

based on the history and physical examination. 
However, differentiating between a deep hemangioma 
and a vascular malformation may be difficult. Doppler 
ultrasound is the least invasive and the most cost-
effective imaging modality for hemangiomas. It is 
recommended as the initial test of choice to differentiate 
between vascular tumors and malformations.[36] 
Sonographic studies of proliferating hemangiomas 
show variable echogenicity, a high vessel density, 
high Doppler shift and low resistance.[37] Currently 
ultrasound and computed tomography (CT) and 
magnetic resonance imaging (MRI) are of limited value 
in making the distinction as both the lesions tend to 
be reported as “hemangioma”. MRI with and without 
intravenous gadolinium is useful to evaluate the lesion 
extent and the associated anomalies. MRI also helps in 
differentiating from other high-flow vascular lesions 
(e.g., arteriovenous malformations vs. proliferating 
hemangiomas). Involuting hemangiomas have 
features that resemble low-flow lesions (e.g., venous 
malformations). Ultrasound is useful in differentiating 
hemangiomas from other deep dermal or subcutaneous 
structures, such as cysts or lymph nodes. Dubois et 
al. found that an evaluation exhibiting high vessel 
density (5 vessels/cm2) and high peak arterial Doppler 
shift (exceeding 2 kHz) was both sensitive and specific 
for infantile hemangiomas compared with other soft 
tissue masses.[37] Plain radiography is fairly limited 
but may be useful for evaluating hemangiomas that 
impinge on the airway. 

Invasive studies such as arteriography are best 
reserved for those patients requiring embolization. No 
laboratory studies have been universally accepted for 
the diagnosis and treatment of infantile hemangiomas; 
however, recent reports in the literature have 
investigated the use of urinary beta-fibroblast growth 
factor and serum vascular endothelial growth factor 
(VEGF) as markers of hemangioma proliferation and 
differentiation.[38] Platelet studies are not indicated as 
Kasabach-Meritt phenomenon is not associated with 
infantile hemangiomas. Biopsy of the proliferating 
hemangiomas shows masses of plump, rapidly 
dividing endothelial cells with and without lumens. 
Multilamination of the basement membrane is 
also seen.[5] As involution progresses, the vascular 
lumens dilate, endothelial cells flatten and fibrous 
tissue is deposited, giving the hemangioma a lobular 
architecture. Fully involuted hemangiomas contain 
few capillary-like feeding vessels and draining veins 
with flattened endothelium in a stroma of fibrofatty 
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tissue, collagen and reticulin fibers. In addition to 
endothelial cells, hemangiomas contain pericytes, 
fibroblasts, interstitial cells and mast cells.[14] 

Certain special investigations, such as brain imaging, 
are recommended in infants who have facial, 
segmental hemangiomas or are suspected to have 
PHACE syndrome.[2] For infants with open fontanelles, 
a cranial ultrasound is a valid screening option in 
detecting major structural defects. MRI is the most 
sensitive means for viewing the posterior fossa, and 
magnetic resonance arteriography can delineate arterial 
abnormalities. A careful cardiac examination with the 
blood pressure measurement in all 4 extremities to 
screen for coarctation of the aorta and ophthalmologic 
referral for suspected eye abnormalities are important. 

Radiographic imaging is warranted in infants with 
hemangiomas overlying the lumbar or sacral spine 
and those with hemangiomas extending from the anus 
into the gluteal cleft. MRI best visualizes the spinal 
cord and thus is the preferred imaging study.[34] Some 
authors advocate routine hepatic ultrasound as a 
screening test for any infant with 5 or more cutaneous  
hemangiomas.[14] On the other hand, testing can be 
costly and anxiety provoking, and others recommend 
using the history and physical examination as a 
guide to select tests.[39] Helpful studies may include 
a complete blood cell count, liver function tests, 
coagulation studies, urinalysis, stool examination for 
occult blood, chest radiograph, electrocardiogram or 
echocardiogram, abdominal imaging, CNS imaging 
and ophthalmology consultation. Thus infants 
with hemangiomas involving beard area need to be  
observed closely for signs of respiratory distress, 
particularly in the first 3 to 4 months of life, and 
be evaluated promptly with direct laryngoscopy if 
symptoms like biphasic stridor or croup-like cough 
develop.

MANAGEMENT 

Various factors, namely, the size, site, amount 
of residual hemangioma, presence of associated 
complications, govern the selection of  management  
modality of hemangiomas [Tables 2 and 3]. Active 
nonintervention  is practiced in majority of cases 
as spontaneous involution is worth waiting for in 
cases of uncomplicated hemangiomas. Counseling of 
parents regarding careful observation of the course of 
hemangioma and reassurance are important aspects 

of management. Natural history of the lesion and 
prognosis should be explained to the parents. Periodic 
photographs will aid in documenting the evolution of 
hemangioma and to reassure parents that involution is 
actually occurring. Patients/parents/ caretakers  should 
be advised to apply an emollient over the hemangioma 
to keep it soft and to keep nails of the baby trimmed. 
School-going children can have serious issues about 
their cosmetic appearance and social reactions, hence 
serious attention should be given to emotional and 
psychosocial issues in older children with disfiguring 
lesions.
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Table 2: Treatment of hemangioma of infancy[17,30]

Medical Surgical
Topical 
Topical corticosteroids under occlusion 
Intralesional corticosteroids 
Becaplermin 
Imiquimod

Systemic 
Systemic corticosteroids 
Vincristine 
Interferon-alpha 
Bleomycin 
Cyclophosphamide 

Laser therapy 
Cryotherapy 
Radiotherapy 
Surgical excision 
Compression 
Embolization 
Sclerosant injection 

Table 3: Management of special situations[30]

Periocular hemangioma 
Ophthalmologist consultation and periodic reevaluation 
Steroids (oral, intralesional or topical) 
Laser, embolization and surgery 
Interferon-alpha 

Ulcerated lesions 
Local wound care 
Topical and systemic antibiotics
Occlusive dressings 
Polyurethane film dressing 
Analgesic
Corticosteroids  
Pulse dye laser
Topical becaplermin 
Sclerotherapy 
Intralesional steroid 
Bleomycin injections 

Subglottic hemangiomas
Systemic corticosteroids: first line of therapy 
Tracheotomy: often required to maintain the airway 
Interferon-alpha 
Ablation with a carbon dioxide laser
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Systemic corticosteroids are the first-line treatment 
for problematic infantile hemangiomas, especially 
the large hemangiomas, which cause functional 
impairment or disfigurement.[40,41] Steroids cause 
enhanced expression of genes coding for mitochondrial 
cytochrome band glycoproteins like clusterin/ ApoJ  
(markers of apoptosis), increased vasoconstriction 
and inhibition of angiogenesis.[42-44] Thus steriods are 
indicated in the treatment of infantile hemangioma. 
The recommended starting dose is 2-3 mg/kg of 
prednisolone given daily as a single morning dose,[2] 

with better response rate in the proliferative phase.[41]

High dose of steroids cause side effects which are 
usually transient in nature and include gastrointestinal 
upset, Cushingoid appearance, hypertension, 
decreased  rate of growth and weight gain.[44,45] Orbital 
hemangiomas, especially superficial ones,  have 
been treated with intralesional steroids. Three to six 
injections of triamcinolone acetonide (10 mg/mL) at 
monthly intervals are usually given. In a Taiwanese 
study, 85% of patients responded with greater than 50% 
reduction in volume.[46] Side effects of intralesional 
steroids include cutaneous atrophy, depigmentation, 
eyelid necrosis, anaphylactic shock, embolism to 
retinal artery and retrobulbar hemorrhage. Topical 
clobetasol propionate has been used for treating 
periocular hemangiomas.[47,48] They are best used for 
small superficial hemangiomas at risk of ulceration or 
small periocular lesions, but are not to be considered 
the first-line treatment for lesions causing ocular 
compromise. 

Most experts limit the use of interferon alpha to life-
threatening hemangiomas which have failed to respond 
to steroid therapy.[49,50] It is given subcutaneously at a 
dose of 1 to 3 million U/m2 of body surface area daily. 
It acts by acting as an inhibitor of angiogenesis. Fever, 
malaise, neutropenia, anemia and spastic diplegia are 
some of its side effects. Vincristine has been reported 
to be efficacious for large endangering hemangiomas 
in infants who fail to respond to steroids.[51,52] The 
usual dose is 0.05 mg/kg  or 1.5 mg/m2 given i.v. on 
a weekly basis. Placement of a central venous line is 
often necessary to administer this medication because 
of its caustic nature. Cyclophosphamide has also been 
used for life-threatening cases (e.g., hemangiomatosis 
with heart failure) that are refractory to conventional 
treatment.[53] Intralesional bleomycin injection is an 
effective treatment option in hemangiomas, obviating 
the need for invasive primary surgery or systemic 

treatment regimens in 80% of cases. A complete 
response is seen in 49% of lesions.[54,55] Side effects 
include superficial ulceration and cellulitis. Surgical 
excision is usually best done in the involuting or 
involuted phases; often this is done in stages. It is 
usually indicated in small, well-localized lesions of the 
eyelid, lip and neck or other parts of the body when it 
is likely to lead to an esthetically more acceptable scar.

Lasers can be used in proliferating hemangiomas 
in which active intervention is indicated owing 
to associated functional impairment or surface 
ulceration.[56] Flash lamp pulsed dye laser is useful in 
persistent telangiectasia and staining, (administered 
during the involuting and involuted stages), ulcerated 
hemangiomas and thin superficial hemangiomas, 
especially those on areas likely to result in significant 
functional or psychological impact (e.g., fingers, eyes, 
lips, nasal tip, ears, face). 

Lasers that appear to be efficacious include the pulsed 
Neo dymium-Yttrium aluminium garnet (Nd:YAG), 
frequency-doubled Nd:YAG, and potassium titanyl 
phosphate (KTP) lasers. Each of these lasers has 
specific benefits and limitations regarding the depth 
of penetration, absorption of skin chromophores and 
caliber of the vessel treated. Complications also vary 
depending on the laser, settings and site treated. 

Becaplermin (recombinant human platelet–derived 
growth factor) has been reported to be useful in 
ulcerated infantile hemangiomas, especially those in 
the diaper area.[57] Data is limited, and no report on a 
placebo-controlled trial has been published till date. 

In proliferating hemangiomas, 5% Imiquimod cream 
has been found to be useful.[58] The action is mediated 
through activation of natural killer cells by Interferon-
gamma, which has antiangiogenic effect. Side effects 
are minimal. Recently propranolol, a nonselective 
beta-blocker, has been found useful in proliferating 
hemangiomas.[59] Embolization is usually employed for 
hemangiomas complicated by congestive heart failure 
when medical management fails.[60] Intermittent 
pneumatic compression and continuous compression 
have been used to treat symptomatic hemangiomas, 
especially for lesions on the extremities, although the 
mechanism of action is unknown.[61,62] 

Cryosurgery with the use of a contact probe cooled 
by liquid nitrogen to treat isolated, raised lesions has 
been reported to hasten involution — though with risk 
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of scarring.[63,64]

Radiation therapy is rarely used given its carcinogenic 
risk and availability of better treatment choices, but 
may be considered as a last resort for infants with 
refractory life- or function-threatening hemangiomas.[65]

Sclerotherapy with 1 to 3 injections of polidocanol 
has been used to obtain convincing results and is 
an inexpensive and promising treatment.[66] Local 
delivery of bisphosphonates as a potential treatment 
of hemangiomas is under research.[67] 
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