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KEY POINTS

� Infantile hemangiomas (IHs) are the most common, benign soft tissue tumors of infancy.

� Although they usually spontaneously regress, they may cause significant parental distress, perma-
nent disfigurement, and functional impairment, which need to be promptly addressed.

� Recognizing high-risk features is important to guide the workup and management of patients with
IH.

� Systemic or topical b-blockade has become the first-line treatment in the management of IHs when
indicated.
INTRODUCTION The incidence is also greater in the setting of mul-
Infantile hemangiomas (IHs) are the most common
vascular tumors of childhood, consisting of benign
proliferations of endothelial cells.1 Characterized
by onset in the first few weeks after birth, rapid
progression and then spontaneous regression,
IHs are usually uncomplicated but in some cases
may lead to parental distress, permanent disfig-
urement, and functional impairment.2 Hence,
awareness of the associated risk factors and
appropriately addressing an IH early in its course
are key factors in approaching this entity.

Studies estimating the incidence of IHs report
their presence in about 4% of infants, and rates
of up to 12% have been described.1 Determining
the exact incidence, however, can be challenging,
given IHs may not appear until after the immediate
newborn period and that various names have pre-
viously been used for their identification.2

IHs are generally more likely to occur in prema-
ture or low-birth-weight female neonates, with low
birth weight acting as an independent risk factor.3

The increasing rates of prematurity and low birth
weight have been postulated to be driving the
higher incidence of IHs over the last few decades.1
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tiple gestations, progesterone therapy use, and
positive family history.3 Previous studies have
also suggested maternal smoking, older maternal
age, in vitro fertilization, White race, prenatal
instrumentation with amniocentesis or chorionic
villus sampling, and factors associated with
placental insufficiency, such as in placenta previa
and preeclampsia, to increase the risk of IH
development.1

Although the pathogenesis of IHs is not well
defined, the risk factors associated with their
development have provided valuable clues to their
underlying pathogenesis.

The main cell of origin of IHs has been postu-
lated to be progenitor endothelial cells arising
from the chorionic villi of the placenta; this is sup-
ported by their common expression of placenta-
associated antigens such as glucose transporter
protein-1 (GLUT-1), merosin, FcgRII, and Lewis Y
antigen, which are specifically expressed by the
chorionic villi.4 This hypothesis, however, has
never been definitively demonstrated. The expres-
sion of GLUT-1 throughout all of phases of pro-
gression is unique to IHs among other vascular
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tumors and malformations,4 as is their life cycle
mirroring that of the placenta.5 Another factor
associated with IHs is vascular endothelial growth
factor A (VEGF-A), which is known for its function
in angiogenesis, may be a key driving force of IH
proliferation, and may partially justify the response
to corticosteroids and propranolol.2 VEGF-A and
GLUT-1, as well as insulin-like growth factor 2,
are downstream targets of hypoxia-inducible fac-
tor-1alpha;. Therefore, recent studies have shifted
their focus to the role of hypoxia in inducing or
enhancing the development of IHs5; this may
explain the increased risk of IHs following chori-
onic villus sampling during pregnancy.5 In addi-
tion, the renin-angiotensin system seems to be a
contributor via angiotensin II, which indirectly pro-
motes angiogenesis and tumor survival.1 Hence,
the physiologically higher levels of renin in infancy
and decline thereafter throughout childhood may
explain the natural progression of IHs. Serum renin
levels are also higher in female, premature, and
White neonates, possibly accounting for the
greater incidence of IHs in these groups.1 Another
explanation for the association of female gender
with IH development is the suggested synergy be-
tween estrogen, progesterone, and vascular
endothelial growth factors, which may also sup-
port the role of progesterone therapy in IH devel-
opment.3 Furthermore, genetic factors may
participate in the pathogenesis of IHs, although
less than other factors.3 These factors include so-
matic mutations in VEGF signaling pathway pro-
teins6 and germline mutations in VEGF receptor-
2 and anthrax toxin receptor 1, which encodes
an endothelial cell receptor.5 Specifically, the
development of IHs is reportedly linked to genetic
factors located on chromosome 5q.7
CLINICAL AND HISTOLOGIC FEATURES

IHs usually emerge in the first few weeks erof life,
and they may begin as a precursor lesion at birth;
this presents subtly in the form of telangiectasias,
areas of pallor, erythematous macules, or
ecchymosis-like patches. The most common site
of involvement is the trunk, followed by the head
and neck, especially at positions over the embry-
onic fusion lines, but they may occur on any cuta-
neous or mucosal surface. As their natural
progression ensues, IHs take onmore distinct clin-
ical features, which vary depending on their depth
in the soft tissue. IHs located in the superficial
dermis are classified “superficial IH” and exhibit
a tense bright red, round papule, nodule, or irreg-
ular plaque (Fig. 1A–C).2 Those situated in
the deep dermis and/or subcutis are denoted
“deep IH” and present as a firm and elastic bluish
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to flesh-colored nodule or mass. As for IHs
with superficial and deep components, or “mixed
IH,” the presentation combines features of both,
often with an erythematous plaque overlying a
larger, poorly circumscribed blue-to-violaceous
nodule.2

The development of an IH from its precursor
form occurs in an early proliferative phase, where
it rapidly grows in a volumetric manner within its
predetermined territory. Most IHs reach their
maximal size by the end of this stage, at around
3 months of age on average,8 with the quickest
growth rate between 5 and 8 weeks.9 Deep hem-
angiomas tend to have a delayed presentation,
but most expansion is completed by 5 months of
age.8 Propagation then proceeds at a slower rate
during the late proliferative phase, until 6 to
9 months of age, or an extended period in some
cases.8 Starting around 12 months of age, a
change in the IH’s color and texture marks the
involution phase, where it becomes more
violaceous-grey, soft, and compressible.1 This
phase of gradual spontaneous regression usually
takes 3 to 9 years, but it is often near-complete
by age 4 years.9 In up to 69% of cases, involution
leaves permanent residual skin changes consist-
ing of telangiectasias, fibrofatty tissue, atrophy,
anetoderma, erythema, hypopigmentation, or
potentially scarring if ulceration occurs.9

IH with minimal or arrested growth (IH-MAG)
represents an exception to this usual sequence,
demonstrating minimal to no development
beyond telangiectatic, erythematous, or viola-
ceous patches over a background of vasocon-
striction. This variant exhibits a diminished
proliferative phase that may only involve a small
portion of the tumor’s surface area, and it usually
occurs on the lower body.1

Another mode of IH classification, more
commonly adopted than tumor depth, pertains to
its pattern of involvement, being focal, multifocal,
segmental, or indeterminate.1 Focal IHs exhibit
spatially confined discrete, oval or round lesions,
whereas segmental IHs occupy a large territory
in a plaque-like manner and are greater than
5 cm in size.10 The configuration of a segmental
hemangioma seems to follow developmental units
rather than dermatomes, Blaschko lines, or neural
supply.1 On the other hand, multiple IHs involving
discrete locations are termed multifocal and those
that are difficult to categorize are referred to as
indeterminate.10

Histologically in the proliferation phase, IHs
show proliferating endothelial cells forming well
delineated masses with surrounding pericytes,
whereas, in the involution phase, the endothelium
flattens and less mitotic activity is noted, with
Beirut from ClinicalKey.com by Elsevier on April 24, 
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Fig. 1. Types of infantile hemangiomas. (A) Superficial IH; exophytic dark red vascular nodule on the lower back.
(B) Deep IH; skin-colored subcutaneous nodule with a bluish tint on the forehead. (C) Mixed IH; exhibiting both
superficial and deep features.
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fibrous and fatty tissue replacing the vessels.1

Immunohistochemical analysis shows expression
of GLUT-1 by the endothelial cells, and this is a
sensitive marker for IHs.1

COMPLICATIONS

IHs tend to be small and resolve spontaneously,
without the need for intervention. However, in
around a quarter of cases,2 complications may
incur, including ulceration, bleeding, associated
extracutaneous anomalies, and functional impair-
ment. The risk of developing complications largely
depends on factors such as pattern of involve-
ment, size, location, and the patient’s age and
these are key for the clinician to identify, as they
consequently determine the need to intervene
and its appropriate timing, as well as the need
for further investigations.

Ulceration

Ulceration is the most frequent complication asso-
ciated with IHs, occurring in around 10% based on
recent studies. It can lead to significant impair-
ment in quality of life by causing pain, infection,
bleeding, disfigurement, and scarring almost al-
ways ensues.11 Ulceration is attributed to an
outgrowth of blood supply during the proliferative
phase; hence, it has been observed to occur at a
median age of 4 months.11

Its risk is generally correlated with increased
size and the presence of a superficial compo-
nent.10 As for the most common sites, IHs located
in the head and neck area, especially the lip, colu-
mella, and superior helix of the hear, as well as
anogenital and intertriginous sites, are prone to
trauma, contamination, and therefore a greater
risk of ulcerating and secondary pain and mild
bleeding.9–12 Furthermore, the ulceration of an IH
tends to be aggressive (with significant soft tissue
destruction, prolonged time to heal, or refractory
nature) when it involves a large surface area, is
Downloaded for Anonymous User (n/a) at American Univer
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segmental, or the infant is born to multiple
gestations.11

Importantly, a sensitive clue to impending ulcer-
ation is a change in the IH’s color to white-grey
(Fig. 2) in infants younger than 3 months,9 so it is
crucial for clinicians to be aware of this clinical
sign.

Another potentially life-threatening complication
arises in the case of intrahepatic hemangiomas,
the presence of which should be brought to atten-
tion by the clinician when patients present with
more than 5 cutaneous IHs (due to significantly
higher risk).13 The liver is the most common site
of extracutaneous IH, and when involvement is
multifocal and diffuse, macrovascular shunts may
result in high-output heart failure.14 Subsequent
complications include consumptive hypothyroid-
ism (in all patients with diffuse HH) and rarely
abdominal compartment syndrome due to
massive hepatomegaly.14

In addition, airway obstruction is a feared
complication of IHs occurring over the beard or
mandibular area (in an S3 facial distribution) bilat-
erally, as they are associated with subglottic hem-
angiomas (Fig. 3).9 These present with hoarse cry,
biphasic stridor, and crouplike symptoms, at the
age of 4 to 12 weeks.9,15 Moreover, respiratory
distress has been reported as a result of airway
obstruction by an IH adjacent to the mainstem
bronchus, despite the lack of cutaneous IH.16

Thus, any patient with an IH involving the bilateral
mandibular area must be referred to an otolaryn-
gologist for airway assessment, even if respiratory
symptoms are absent.9
Visceral Involvement

Segmental hemangiomas occurring over specific
sites may indicate the presence of underlying
congenital structural anomalies. PHACES (poste-
rior fossa, hemangioma, arterial anomalies of cer-
vical and cerebral vessels, cardiac defects
sity of Beirut from ClinicalKey.com by Elsevier on April 24, 
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Fig. 2. White gray discoloration of an IH as a clue to
impending ulceration.
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[especially coarctation of the aorta], eye anoma-
lies, and sternal defects and supraumbilical raphe)
syndrome is of concern when an infant presents
with a segmental hemangioma over the face,
scalp, and/or neck, especially the S1 segment.17

This syndrome has been observed to occur in
around 30% to 58% of patients with this risk fac-
tor, and the chance increases with increasing
size and number of facial segments involved by
the IH.1,17 As for segmental IHs over the lumbosa-
cral or perineal area, they should raise alarm to
LUMBAR (lower body/lumbosacral hemangioma
and lipomas or other cutaneous anomalies, uro-
genital anomalies, myelopathy [spinal dysra-
phism], bony deformities, anorectal and arterial
anomalies, renal anomalies) syndrome. These
hemangiomas often are of the IH-MAG type,
extend to one lower extremity, and ulcerate.1 Spe-
cifically, those IH located in the midline may indi-
cate spinal dysraphism.10
Hypothyroidism

Hypothyroidism due to the inactivation of
thyroxine and triiodothyronine (T3) by type 3 iodo-
thyronine deiodinase, which is overexpressed by
the endothelium of IHs, is usually seen in cases
of diffuse hepatic hemangiomas but also with large
cutaneous IH.18 This complication is refractory to
thyroid replacement due to its nature but requires
beta-blockade until it is overcome by involution of
the IH.1 Testing for TSH, T3, and T4 should be per-
formed to rule out peripheral hypothyroidism in pa-
tients with infantile hepatic hemangiomas or large
IH.1
Downloaded for Anonymous User (n/a) at American University of 
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Functional Impairment

Functional impairment most often results from IHs
on the head and neck and around natural body or-
ifices. Periocular hemangiomas pose a significant
threat to the infant’s visual development. Although
usually small, mass effect on the cornea can cause
refractive errors such as astigmatism in around
one-third of affected patients, as well as visual
axis obstruction, strabismus, and ptosis. Ambly-
opia, which could progress to permanent visual
impairment if not promptly addressed, may result
from any interference in an infant’s formation of
images, as in the presence of periocular hemangi-
omas.19 Its occurrence is 20 times more likely
when the upper eyelid is involved, and large IH
diameter (greater than 1 cm) and a deep compo-
nent are other associated traits.19

When perioral, IHs may lead to impaired feeding
and swallowing, especially if ulcerated; this is
more significant with upper lip hemangiomas
when focal, as well as with segmental his and large
size, which are independent factors.20 In addition,
IHs could obstruct the nostrils or auditory channels
leading to conductive hearing loss, on rare occa-
sions, and large IH on the neck may lead to posi-
tional torticollis.21

Permanent Disfigurement

The risk for an IH leading to alteration in anatomic
landmarks and/or disfigurement is greater than
that of obstruction or functional impairment, yet it
can significantly impair the patient’s and parents’
quality of life.10 For example, IHs on the nasal tip
(Fig. 4) might leave behind residual skin alterations
and occasionally cause local deformation of nasal
tip support structures.10,12 The lip is another
cosmetically sensitive site, especially when the
vermillion border is involved.20 As for relatively
large IHs (at least 2 cm in size during infancy),
the potential for scarring and other permanent
sequelae becomes relevant when occurring any-
where on the face.10 Moreover, scalp IHs can
lead to alopecia and breast IH to breast asymme-
try or altered nipple contour in female patients.10

These cosmetic consequences increase in likeli-
hood when the IH exhibits a thick superficial
component.9

EVALUATION

Knowing the various complications that can
emerge from one or more IHs, it is important for
the clinician to recognize high-risk features to refer
the patient to a hemangioma specialist and/or pro-
ceed with the appropriate workup and manage-
ment, as highlighted in the following section.
Beirut from ClinicalKey.com by Elsevier on April 24, 
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Fig. 3. Segmental infantile hemangioma in an S3
facial distribution. The patient was found to have
asymptomatic laryngeal hemangiomas over the aryte-
noids and false vocal cords.
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� Doppler ultrasound of the abdomen to detect
hepatic IH if 5 or more cutaneous IHs exist. If
detected, thyroid function screening should
be performed and hepatic IH should be moni-
tored with serial ultrasounds thereafter until
hemangioma resolution is noted
radiographically.14,21

� MRI and MR angiography of the head and
neck when PHACES syndrome suspected,
as in the case of segmental scalp or facial
IH. Echocardiography may also be performed
for cardiac evaluation.10

� Doppler ultrasound of abdomen, pelvis, and
spine for infants younger than 6 months to
screen for LUMBAR syndrome, when lumbo-
sacral/perineal segmental IH present. Howev-
er, MRI is a more sensitive modality that may
be needed to exclude the diagnosis.10

� Referral of patients with segmental IH in the
beard area to an otolaryngologist for endo-
scopic airway examination to rule out subglot-
tic hemangioma.21
g. 4. Deep infantile hemangioma over the nasal tip
d columella.
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� Referral of patients with periocular IH to an
ophthalmologist for early evaluation and
follow-up.19

DISCUSSION OF THERAPEUTIC OPTIONS

Although most infantile hemangiomas resolve
spontaneously with minimal consequence, certain
cases warrant specific attention andmanagement,
which includes hemangiomas that are ulcerated/or
at risk for ulceration, are located in areas with
possible functional impairment or permanent
disfigurement, and are associated with PHACES/
LUMBAR or infantile hepatic hemangiomas.22

When necessary, referral to a hemangioma
specialist and/or initiation of therapy should be
considered at 1 month of age,21 and the younger
the patient starts therapy, the better the cosmetic
result.23 Therapy aims to impede growth and
accelerate involution while limiting permanent
sequelae.

In order to clarify the indications for referrals, the
Infantile Hemangioma Referral Score has been
recently developed as a screening tool that may
guide primary care clinicians to appropriately refer
IH patients to expert centers; this would allow early
intervention and minimize the possibility of compli-
cations in those hemangiomas requiring active
medical therapy.21

Systemic Therapy

Oral propranolol
Oral propranolol, a nonselective beta-adrenergic
receptor antagonist, is the first-line and only treat-
ment approved by the US Food and Drug Admin-
istration (FDA) and European Medicines Agency
(EMA) for complicated IHs.10,21 Its precise mecha-
nism of action has not been determined, but
several theories have been postulated. Available
evidence points to a role in vasoconstriction, inhi-
bition of angiogenesis, regulation of the renin-
angiotensin system, inhibition of nitric oxide, and
induction of apoptosis in hemangioma-derived
endothelial cells.10 Propranolol has also recently
been shown to exert its effects by directly regu-
lating the transcription factor SOX18, indepen-
dently of the beta-adrenergic receptor, thereby
interfering with the differentiation of hemangioma
stem cells into hemangioma endothelial cells.24

It is a significantly effective medication resulting
in complete resolution in most of the cases and
response rates of up to 100%, with improvement
even in quality of life of their parents.10,25 Plus,
response to therapy may be more advanced
when the IH exhibits increased vascularity on ul-
trasound, whereas those with pronounced fat
component on MRI are less likely to respond.26
sity of Beirut from ClinicalKey.com by Elsevier on April 24, 
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Before initiation, a thorough history and physical
examination should be undertaken, including fam-
ily history of arrhythmia or maternal connective tis-
sue disease.21 Furthermore, findings suggesting
potential compromise of cardiovascular and/or
respiratory function may be addressed by request-
ing further workup such as an electrocardiogram
and echocardiography and possibly consulting a
pediatrician or pediatric cardiologist.21,22

The recommended propranolol hydrochloride
dosing varies between 2 and 3 mg/kg daily ac-
cording to different practice guidelines. Proprano-
lol may be initiated at a dose of 1 mg/kg daily and
increased after 1 day to a target of 2 mg/kg/d or
3 mg/kg/d, if needed.20 Nonetheless, dosing
should be continuously adjusted to weight
throughout the treatment.21 Also, the dosing fre-
quency (twice vs three times daily) is not well
established, yet the FDA and EMA labeling indi-
cate twice daily dosing.10 Despite previous recom-
mendations for vital signs monitoring, propranolol
has been deemed safe for initiation at home, un-
less the infant is younger than 5 weeks of age,
born preterm, or has feeding difficulties or signifi-
cant comorbidities.20,21 Nevertheless, it is funda-
mental that caregivers be educated about drug
administration and advised to interrupt therapy
when the patient is inadequately feeding to avoid
hypoglycemia,21 the risk of which increases with
the concomitant use of systemic corticosteroids.27

The dose escalation may also be slower in outpa-
tient settings, starting at 0.5 mg/kg/d and
increasing by 0.5 mg/kg increments to reach the
target.21

As for the duration of treatment, 6 months seem
to be superior to 3 months according to a recent
large trial, but a consensus has not been
reached.10 Evidence has shown that rebound
growth can occur in around 10% to 25% of cases,
even after 6 months of propranolol, especially if
discontinued before 12 months of age.10 Tapering
propranolol before discontinuation has also been
suggested to decrease the risk of rebound tachy-
cardia and hypertension, as well as that of poten-
tial rebound growth.21

Contraindications to propranolol therapy
include second- and third-degree heart block
and hypersensitivity, and individualized treatment
initiation planning could be considered in cases
of uncontrolled heart failure, frequent wheezing,
PHACES syndrome, hypoglycemic episodes, and
hemodynamic abnormalities.1,21 Propranolol is a
safe medication, but potential side effects are
sleep disturbances, cold extremities, diarrhea,
and less commonly bronchospasm, hypotension,
hypoglycemia, and bradycardia.1,21,28 Hyperkale-
mia, coma, and generalized hypertrichosis have
Downloaded for Anonymous User (n/a) at American University of 
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also been reported.25,28,29 Despite its lipophilic na-
ture and penetration of the blood-brain barrier
(BBB), evidence shows that neurodevelopmental
consequences need not be of concern.10

Other b-blockers
Alternatively, atenolol and nadolol are b-blockers
that theoretically cannot cross the BBB, offering
a reduced risk of sleep disturbance and cognitive
effects.21,30 When atenolol (1 mg/kg/d) was
compared with propranolol (2 mg/kg/d) in a recent
randomized controlled trial, atenolol showed
similar efficacy with fewer complications but no
difference in severe adverse events.31 Moreover,
the noninferiority of nadolol (2 mg/kg/d) to pro-
pranolol (2 mg/kg/d) and similar safety were illus-
trated in a recent prospective study.32

One should keep in mind that the occurrence of
neurologic side effects is not eliminated with the
use of these b-blockers independent of their ability
to cross the BBB, as they amend the release of ni-
tric oxide and hydrogen peroxide in the hypothal-
amus and could lead to central toxicity.21

Nevertheless, atenolol is a cardioselective b-
blocker with a reduced risk of bronchospasm
and hypoglycemia.22 Also, its long half-life allows
once daily dosing.31 On the other hand, nadolol
has been associated with a case of death in an in-
fant with IH who had not been passing bowel
movements for 10 days prior, whereas feces are
the primary route of elimination of nadolol.21

Acebutolol is another cardioselective b-blocker
with the potential for efficacy on IH involution
and a better side-effect profile than propranolol,
although further investigations are needed to
explore its efficacy.33

Systemic corticosteroids
In the event of contraindications to propranolol or
an unsatisfactory outcome to propranolol therapy,
oral prednisolone or prednisone may be consid-
ered. Dosing ranges between 2 and 5 mg/kg/d,
administered either for long durations of up to
12 months or at multiple short intervals.10 Cortico-
steroids may also be used in combination with oral
propranolol to accelerate involution in urgent
cases.22 Several other treatments may be suitable,
as highlighted in Table 1.

Topical Therapy

Topical timolol
Timolol maleate is another nonselective beta-
adrenergic receptor antagonist that is available in
gel or liquid formulation for the treatment of glau-
coma. It may be useful for the treatment of thin, su-
perficial IHs, having shown similar efficacy to oral
propranolol with fewer side effects.10,21 The
Beirut from ClinicalKey.com by Elsevier on April 24, 
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Table 1
Systemic treatments for infantile hemangiomas aside from b-blockers and corticosteroids21,22,34,35

Medication Mode of Action Comments

Sirolimus
(rapamycin)

mTOR inhibitor; prevents the
differentiation of IH stem cells and
hinders vasculogenesis

Combination with propranolol may be
beneficial in cases refractory to
propranolol and corticosteroids

Vincristine Chemotherapeutic agent that impedes
microtubule formation during mitosis

May be used for life-threatening or
functionally impairing IHs

Unfavorable safety profile

Interferon-a (2a
and 2b)

Inhibits angiogenesis May be considered for severe recalcitrant
IHs (short-term use)

Unfavorable safety profile

Itraconazole Inhibits cellular proliferation Satisfactory results in reported cases
Relatively safe

Captopril Angiotensin-converting enzyme inhibitor Less effective than propranolol
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0.5% solution or gel is applied twice daily, and
most studies have demonstrated significant
response rates to reduce IH color and size when
compared with laser, placebo, or observation.22

Nevertheless, a recent trial did not find a signifi-
cant effect in the treatment of IH compared with
placebo when initiated during the early prolifera-
tive phase.21 Side effects consist mainly of local
reactions such as irritation and rarely events
Table 2
Local treatments for infantile hemangiomas aside fr

Medication Efficacy

Topical corticosteroids Outcomes signific
with topical tim
corticosteroids

Topical b-blockers propranolol
and carteolol

Evidence for effic
prospective stu
carteolol twice

Topical imiquimod No significant dif
between topica
and topical tim

Intralesional corticosteroids Triamcinolone ex
average expect
of 58%

Intralesional bleomycin Inferior efficacy t
propranolol

Intralesional bevacizumab Less effective tha
intralesional tri
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similar to propranolol. Thus, caution should be
exercised when it is used on ulcerated IHs and
preterm infants due to potential for significant sys-
temic absorption.10

Other local therapies
Topical and intralesional corticosteroids, topical
imiquimod, and other intralesional therapies may
prove beneficial on further investigation (Table 2).
om timolol10,21,22,25

Comments

antly better
olol vs

Potent corticosteroids usually

acy in a
dy of 2%
daily

Less evidence than other
modalities

ference
l imiquimod
olol

5% ointment formulation
More side effects than timolol

hibits an
ed clearance

Triamcinolone or
betamethasone

For focal, bulky IHs during
proliferation or in sensitive
anatomic sites

As an adjunct to b-blockade or
for nonresponders

o oral May be considered as an
adjunct to oral propranolol
in cases of propranolol
nonresponse

Significant risk of toxicity

n
amcinolone

Anti-VEGF-A
Could be considered as an

adjuvant therapy
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Table 3
Interventions for the cutaneous sequalae of
infantile hemangiomas

Complication Intervention

Telangiectasia Vascular lasers such as
PDL or 532 nm KTP
laser

Fibrofatty tissue Surgery
Liposuction
Intralesional
deoxycholic acid

Scarring or textural
changes such as
atrophy and
anetoderma

Ablative fractional
laser resurfacing

Surgery

Structural deformity Reconstructive surgery

Data from Sebaratnam DF, Rodrı́guez Bandera AL, Wong
LF, Wargon O. Infantile hemangioma. Part 2: Manage-
ment. J Am Acad Dermatol. 2021 Dec;85(6):1395-1404.

� Infantile hemangiomas can present as super-
ficial bright red papules or plaques, deep
skin-colored masses, or with features of the
two.

� The classic presentation of an IH may be pre-
ceded by a telangiectatic precursor with sur-
rounding rim of vasoconstriction, from birth.

� Parents should be educated about the natural
course of IHs.

� Clinical features and patterns of involvement
serve as clues to the risks of developing com-
plications and the need for further
evaluation.

� The optimal window for intervention or
referral to a hemangioma specialist is at
around 1 month of age.

� The most common complication is ulceration,
and a sensitive clue to its occurrence is a
change in color to white gray in infants
younger than 3 months.

� Oral propranolol is the first-line therapeutic
option, whereas vascular lasers (PDL), topical
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Laser Therapy

The use of the 595 nm pulsed dye laser (PDL) or
the long-pulse Nd:YAG has been addressed over
the past several years, although the outcomes
evaluated have been heterogeneous.10 PDL has
been well established for the treatment of the re-
sidual telangiectasias of IHs, but it has also shown
benefit in speeding the involution of superficial
IHs.22,36 The 1095 nm Nd:YAG, on the other
hand, may be used to target deep IHs due to its
longer wavelength.22 The pertinent benefit of laser
therapy, especially PDL, appears with its use in
conjunction with oral b-blockers.37 In addition,
PDL used at low fluences has been reported to
accelerate healing in ulcerated IH and assist in
pain control.9 Ablative lasers have also been tried
to help transdermal delivery of timolol for deep
IH.22

Surgical Options

Despite the multitude of medical options available,
procedures may be warranted for the satisfactory
treatment of IHs or their sequelae. Moreover, sur-
gical excision and reconstruction may be consid-
ered during infancy, for life-threatening cases, or
when the risks of pharmacologic options super-
sede those of surgery, although usually deferred
until after involution to excise residual fibrofatty tis-
sue or correct deformity.21 In addition, emboliza-
tion may be necessary in life-threatening IH that
is refractory to medical management, especially
cases of visceral IH.21

MANAGEMENT OF COMPLICATIONS

Ulceration is the most common complication
arising from IH, and the first step in addressing
this issue is local wound care with barrier creams
and nonadhesive dressings, plus pain control. In
addtion, propranolol is pivotal in the treatment of
ulcerated IHs, resulting in improved healing specif-
ically at doses less than or equal to 1 mg/kg/d.11

However, b-blocker therapy may induce or worsen
ulceration due to their vasoconstrictive proper-
ties.21 Furthermore, topical timolol and PDL to
the bed of the ulcer may improve healing, with
caution as to the potentially enhanced systemic
absorption of timolol with topical application to ul-
cers.21,38 Although the rate of secondary infection
of ulcerated IHs is elevated, routine antibiotics are
not recommended, and infections may be treated
with bacterial sensitivity-guided topical or sys-
temic antibiotics.21,22 As for the management of
the cutaneous sequelae of IHs, various surgical in-
terventions may be performed, as outlined in
Table 3.
Downloaded for Anonymous User (n/a) at American University of 
2024. For personal use only. No other uses without permission. 
SUMMARY

In conclusion, IHs are benign tumors with
a peculiar natural progression that ultimately spon-
taneously resolve. However, in order to maximize
the chance of the best possible result for each in-
dividual patient, accurate early recognition, diag-
nosis and treatment is important.
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timolol, and systemic or topical corticoste-
roids may serve as alternative or adjuvant
therapies.

� The appropriate management of a patient
with IH should be determined on a case-by-
case basis.
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