








is in contrast to traditional teaching that 
involution proceeds at 10% per year (ie, 
50% of IHs resolve by 5 years of age and 
90% by 9 years of age). Parents should 
be advised that even after involution, 
residual changes, such as telangiectasias, 
redundant skin, or a scar,​‍3,​‍19 may be left. 
It is usually possible to tell whether such 
changes are going to persist by 4 years 
of age, and if concerning, consultation 
for management of these skin changes, 
particularly laser or surgical treatment, 
may be pursued.

A collection of serial photographs 
can be useful to demonstrate to 
parents the natural history of IHs 
and the process of spontaneous 
involution.‍154 Such photos are available 
on the Hemangioma Investigator 
Group (https://​hemangiomaeducati​on.​
org/​) and Yale Dermatology (http://​
medicine.​yale.​edu/​dermatology/​patient/​
conditions/​hemangioma.​aspx) Web 
sites. Information sheets (ie, handouts) 
are available from the Society for 
Pediatric Dermatology Web site  
(http://​pedsderm.​net/​) under the  
“For Patients and Families” tab, 
and adapted versions of their 
hemangioma patient information 
and propranolol sheets are included 
in the What Are Hemangiomas? 
Propranolol for Hemangiomas, and 
Medication Information sections of the 
Supplemental Information. A video for 
parents is also available on the Society 
for Pediatric Dermatology Web site 
(https://​pedsderm.​net/​for-​patients-​
families/​patient-​education-​videos/​
#InfantileHemangi​omas). Information 
also is available from the AHRQ (https://​
effectivehealthca​re.​ahrq.​gov/​topics/​
infantile-​hemangioma/​consumer/​),​‍158  
and answers to frequently asked 
questions are available on the 
Hemangioma Investigator Group and 
Yale Dermatology Web sites.

IHs That May Be Problematic

When confronted with a potentially 
problematic IH (ie, high risk; ‍Table 3; 
illustrated in ‍Figs 2–4‍‍, Supplemental 
Table 22, and Supplemental Fig 11), 
primary care clinicians are encouraged 

to consult promptly with a hemangioma 
specialist unless they have the 
experience and knowledge to manage 
such patients independently. Because 
IH proliferation may occur early and 
be unpredictable and because there 
is a window of opportunity for optimal 
treatment, caregivers can be advised 
that consultation should take place in a 
timely manner. Unfortunately, this does 
not always occur. Although caregivers 
first notice lesions by 1 month of age 
(on average, at 2 weeks) and the ideal 
time for consultation may be 4 weeks of 
age, 1 study found that the mean age at 
presentation to a dermatologist was 5 
months, by which time most growth is 
complete.21,​‍22

Recognizing that it may be difficult 
to obtain an appointment with a 
hemangioma specialist in a timely 
manner, caregivers and clinicians 
may need to advocate on behalf of the 
infant. In settings where a hemangioma 
specialist is not readily available, 
telemedicine triage or consultation,  
using photographs taken by caregivers 
or the clinician, can be helpful. 
In 1 academic center in Spain, 
teledermatology triage reduced the age 
at first evaluation of an infant with an IH 
from 5.9 to 3.5 months.‍159

Once the hemangioma specialist 
has an opportunity to meet with 
parents and evaluate the infant, a 

discussion about management can 
take place. If medical treatment is 
recommended, the specialist will 
educate parents about the medication 
and its dosing, its possible adverse 
effects, and the expected duration of 
treatment. If the medication selected 
is propranolol, as often is the case, 
a patient information sheet (such 
as that developed by the Society for 
Pediatric Dermatology or that provided 
in the What Are Hemangiomas? and 
Propranolol for Hemangiomas sections 
of the Supplemental Information) or 
information from the article by Martin 
et al‍160 may be provided. For families 
unable to travel to see a hemangioma 
specialist, collaborative care may be 
considered. The hemangioma specialist 
can evaluate serial photographs and 
provide the primary care clinician with 
guidance on treatment. In this case, the 
primary care clinician will assume a 
more active role in parent education.

CHALLENGES TO IMPLEMENTING THIS 
CPG

Several potential challenges exist to 
implementing this CPG. The first is the 
dynamic nature of individual IHs with 
a period of rapid growth, the degree 
of which can be difficult to predict, 
particularly in young infants. There 
are no surrogate markers or imaging 
studies that have been shown to 
reliably predict growth. Hence, frequent 
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TABLE 20 �Key Action Statement 5: Clinicians should educate parents of infants with an IH about 
the condition, including the expected natural history, and its potential for causing 
complications or disfigurement (grade X, strong recommendation).

Aggregate Evidence 
Quality

Grade X

Benefits Promotes parent satisfaction and understanding, may reduce medication errors, 
may improve clinical outcomes

Risks, harm, cost May increase parental anxiety because of the need to administer medication; 
time spent in education, may increase health care costs because of the need 
for follow-up visits

Benefit-harm 
assessment

Benefits outweigh harms

Intentional 
vagueness

None

Role of parental 
preferences

Essential; shared decision-making regarding the need for treatment is vital

Exclusions None
Strength Strong recommendation
Key references ‍21,​‍22,​‍154
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in-person visits or a review of parental 
photos may be needed, especially in 
infants younger than 3 to 4 months. 
However, this may be complicated by the 
frequency and timing of well-child visits 
during this period. After the first-week 
visit, an infant who is well, has regained 
birth weight, and has parents who are 
experienced caregivers may not be seen 
again until 2 months of age. As noted by 
Tollefson and Frieden,​‍21 most superficial 
IHs have accelerated growth between 5 
and 7 weeks of age, and 4 weeks of age 
may be the ideal time for referral if high-
risk features are present. Thus, the most 
dramatic IH growth (and potentially 
permanent skin changes) may occur 
during a time when an infant is not 
scheduled to see a health care provider. 
Although awareness of this issue does 
not justify altering the interval of well-
child visits for all infants, it heightens 
the need for more frequent monitoring 
in those with possible or definite IHs. 
Prompt evaluation, either in-person or 
via photographs, is warranted for any 
infant reported by parents to have a 
changing birthmark during the first 2 
months of life.

A second challenge is the wide 
heterogeneity of IHs in terms of size, 
location, patterns of distribution (ie, 
segmental versus localized), and 
depth (ie, superficial, mixed, or deep). 
This heterogeneity, particularly when 
combined with the unpredictable 
growth of any given IH, may lead 
to uncertainty in management (ie, 
whether to treat or observe). Although 
this CPG provides guidance regarding 
risk stratification and growth 
characteristics, there is no one-size-
fits-all approach. If uncertainty exists, 
consultation with a hemangioma 
specialist (whether by an in-person visit 
or photographic triage) can be helpful.

A third challenge is the long-held 
tenet that IHs are benign and go away. 
Because of this myth, parents and 
caregivers are often reassured that 
the lesion will disappear, and this is 
accurate in the vast majority of cases. 
However, there is ample evidence that 

false reassurance can be given even in 
high-risk cases; indeed, all hemangioma 
specialists have seen examples of lost 
opportunities to intervene and prevent 
poor outcomes because of lack of 
or delayed referral. The availability 
of highly effective treatments for 
IHs makes it critical that this myth 
is debunked and that practitioners 
become more comfortable with the 
concept of identifying high-risk IHs that 
require close observation or prompt 
intervention.

Last, some geographical locations lack 
access to prompt specialty care from 
hemangioma specialists. Lack of access 
can also result in delays in referrals 
or prompt appointments. Possible 
solutions could include establishing 
resources for the photographic triage 
of cases in which risk stratification is 
uncertain or in which triage to hasten 
referral can be augmented by this 
methodology.

EVIDENCE GAPS AND PROPOSED 
FUTURE DIRECTIONS

The proportion of IHs in primary care 
settings that are truly high risk is not 
known. Even in a referral setting, the 
proportions needing active intervention 
vary depending on referral patterns.‍3,​‍161  
This information would be useful to 
pediatricians and other primary care 
providers and should be the subject of 
future research.

Scoring systems for IH severity  
have been proposed, and one in 
particular, the Hemangioma Severity 
Score, has gained some favor as 
a triage tool.‍162‍–‍164 However, more 
research is needed to ensure that 
it can accurately be interpreted by 
primary care physicians and to find 
scores that capture the vast majority 
of high-risk IHs requiring specialty care 
without overreferring.

Other important evidence gaps should be 
highlighted, including the following:

•• How safe is topical timolol as a 
treatment during early infancy, and 
which patients being treated with the 

drug need referral versus which can 
be observed without referral by the 
pediatrician?

•• Is outpatient in-office cardiovascular 
monitoring for propranolol truly 
needed in healthy infants 5 weeks or 
older? Is blood pressure monitoring 
necessary, or is measuring heart rate 
sufficient?

•• What is the role of the pediatrician in 
managing infants placed on β-blocker 
therapies (both topical and systemic), 
and are there specific time frames for 
specialty reevaluation?

•• How accurate are primary care 
physicians in identifying high-risk 
IHs using parameters such as those 
outlined in this CPG?

•• Are pediatric trainees receiving adequate 
training in risk stratification and 
management of IHs?

Some of these questions may be 
answered by research that is currently 
underway. Other studies will be needed 
to identify and remedy remaining gaps. 
Moreover, because there has been a 
tremendous accrual of information 
about IH management, there will 
need to be periodic updates as new 
information becomes available (and 
possibly sooner than the 5 years 
typical for CPGs). With such ongoing 
reassessment and revision, the 
subcommittee hopes this CPG will be 
viewed as an effective guide to IH triage 
and management and to minimize poor 
outcomes from higher-risk IHs. One 
barrier to a better understanding of IHs 
and to answering the questions posed 
here is the imprecision of current 
diagnostic codes. For example, the 
International Classification of Diseases, 
10th Revision code for “hemangioma of 
the skin and subcutaneous tissues” is 
not specific to IHs and can include other 
entities (eg, congenital hemangioma 
and verrucous hemangioma) that are 
not IHs. In addition, current diagnostic 
codes do not contain sufficient detail 
to permit appreciation of higher-
risk features, such as location or 
multifocality. Advocacy for the creation 
of a unique and exclusive International 
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Classification of Diseases, 10th Revision 
code (and appropriate modifiers) for 
IHs would be an appropriate step in 
addressing this issue.

Implementation tools for this guideline 
are available on the AAP Web site at 
https://​www.​aap.​org/​en-​us/​professional-​
resources/​quality-​improvement/​Pages/​
default.​aspx (this may leave or stay 
depending on the Digital Transformation 
Initiative). A useful resource for 
clinicians is the AAP Web page, 
“Diagnosis and Management of Infantile 
Hemangiomas” (https://​www.​aap.​org/​
en-​us/​advocacy-​and-​policy/​aap-​health-​
initiatives/​Infantile-​Hemangiomas/​
Pages/​default.​aspx).
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ABBREVIATIONS

AAP: � American Academy of Pediatrics
AHRQ: � Agency for Healthcare 

Research and Quality
CPG: � clinical practice guideline
ECG: � electrocardiography
FDA: � Food and Drug Administration
IH: � infantile hemangioma
IH-MAG: � infantile hemangioma with 

minimal or arrested growth
KAS: � key action statement
LUMBAR: � lower body infantile heman-

giomas and other cutaneous 
defects, urogenital 
anomalies and ulceration, 
myelopathy, bony deformi-
ties, anorectal malforma-
tions, and arterial anomalies 
and renal anomalies

MRA: � magnetic resonance 
angiography

PDL: � pulsed-dye laser
PHACE: � posterior fossa defects, 

hemangiomas, cerebrovascu-
lar arterial anomalies, car-
diovascular anomalies 
(including coarctation of the 
aorta), and eye anomalies

RCT: � randomized controlled trial
SOE: � strength of evidence
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