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Infantile 
Hemangiomas

Infantile hemangiomas (IH) are among the most common 
vascular lesions of infancy.  The incidence rate of infantile 
hemangiomas is approximately 4.5%, with virtually all IH 

presenting before the age of 3 months.1 Various hypotheses 
have been proposed regarding their pathogenesis.  These in-
clude placental embolization, somatic mutation of an endo-
thelial type cell, stimulation of endothelial progenitor cells by 
hypoxia and mediation of growth by aberrant growth factors 
(ie, VEGF).2 Risk factors include female sex, Caucasian race, 
prematurity, low birth weight, and multiple gestations.  Ma-
ternal risk factors include advanced maternal age, placenta 
previa, and pre-eclampsia.3 

The natural history of infantile hemangiomas has been well 
characterized, most typically with early proliferation followed 
by gradual involution. Not all IH require treatment as most 
resolve without significant sequelae, but a significant minority 
require active intervention. Indications for treatment include 
ulceration, potential for permanent disfigurement and func-

tional compromise.  The challenge in treating IH is to identify 
which are likely to cause long-term complications or sequelae 
and to intervene before permanent damage has been done. 
An approach to risk stratification can help in decision making 
regarding which IH can be left to involute on their own and 
which require active treatment (Table 1).4 

Management
The management of IH has been revolutionized by the ser-
endipitous discovery by Léauté-Labrèze et al of the dramatic 
responses of infantile hemangiomas to beta blockers. The 
focus of our discussion of the various treatment options for 
IH emphasizes the approach to management in the “post-pro-
pranolol era” beginning in 2008 when this treatment option 
became available. A key management of therapy is timing. 
Many hemangiomas have reached their maximum growth 
very early, by 5 to 7 weeks of age.  Most have completed or 
nearly completed growth by 3 months of age.  For those that 
need treatment, “the sooner the better” to prevent compli-
cations or permanent scarring. Using knowledge of growth 
characteristics, the optimal time for referral for consideration 
of treatment is 4 weeks of age5! 

Topical and Local Therapies
Topical and local therapies are an appropriate choice for 
small, localized and relatively superficial IH (eg, low to mod-
erate-risk category). Timolol maleate, a topical beta blocker, 
is gaining popularity in the treatment of superficial hemangi-
omas. We typically use the gel forming solution (0.5%).4 
Timolol is FDA-approved for the treatment of glaucoma in 
infants.  It is not approved for IH but there are hundreds of 
reports (in case series and case reports) of its use with large-
ly favorable reports in pre-selected patients (where topical 
therapy might make a difference).  It works more slowly than 
oral propranolol, with benefits often visible in a few weeks 
and continued improvement for several months. Theoretical 
side effects are similar to oral beta blockers, but have rarely 
been reported.4 Treatment should be limited to 1 drop BID 
to TID in order to minimize the risk of systemic absorption, 
especially on mucosal or ulcerated surfaces.6 

Intralesional triamcinolone (TAC) is helpful in the treatment of 
certain IH, particularly small to medium-sized facial IH (eg, lip 
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sleep disturbance and cold extremities. Cardiovascular side 
effects (eg, hypotension or bradycardia) are surprisingly rare.6 
The risk of hypoglycemia can be decreased by feeding fre-
quently, giving the medication after feeding, and avoiding 
long periods without eating (eg, prolonged periods of sleep) 
in infants <6 months of age.4  In 2013, Martin et al published 
anticipatory guidance information that can be distributed to 
parents on propranolol initiation, outlining the side effects 
and monitoring required during therapy.9 

While a consensus statement published in 2013 helped to stan-
dardize the initiation of propranolol across treatment centers,10 
including the lack of need for hospitalization of older children 
and recommending a dose range of 1-3 mg/kg/d of propranolol 
divided TID, FDA approval of Hemangeol® has led to slightly 
different recommendation.  This product is FDA-approved for 
infants aged 5 weeks of age (adjusted for gestational age) and 
older with BID dosing and lack of need for hospitalization for 
initiation of therapy unless other medical morbidities exist. For 
outpatient initiation, heart rate and blood pressure should be 
monitored before treatment and at 1h and 2h post treatment 
following the initial dose and in any dose increase over 0.5 mg/

and nasal tip IH) which are a bit too deep for timolol, but are 
well-localized enough such that propranolol may not be (at 
least initially) indicated.4 Triamcinolone acetonide at a concen-
tration of 10 mg/ml can be injected every 3-4 weeks during the 
proliferative phase, taking care to evenly distribute the medi-
cation evenly throughout the target hemangioma. The dose 
should not exceed 1-2 mg/kg.4  Side effects include bleeding, 
atrophy and possibly systemic absorption. Couto et al recent-
ly published a retrospective study looking at the efficacy and 
safety of intralesional TAC in 100 patients. None of the patients 
had systemic absorption and skin atrophy was observed in 
only 2% of participants7. 

Imiquimod 5% has been used in some centers as an alterna-
tive topical treatment. Qiu at al completed a retrospective study 
comparing timolol to imiquimod therapy.  Although they had 
similar response rates and efficacy, there were more side ef-
fects recorded in the imiquimod group.8 Cryotherapy has been 
used by some practitioners but has lost favor in recent years.

Systemic Therapies
In patients with identified high risk lesions, the goal is to begin 
systemic therapy before evidence of functional compromise or 
permanent disfigurement has developed. Lesions with aggres-
sive growth, a high threat of functional impairment or sequelae 
and those not responding to local measures should be con-
sidered for systemic therapy. 

Current first line systemic therapy is oral beta blockers for 
complicated infantile hemangiomas. Propranolol is the most 
commonly used formulation. It is a systemic non-selective 
beta blocker. A recent meta-analysis looked at 1264 patients 
enrolled in 41 studies. The response rate for propranolol was 
found to be 98%,6 showing better efficacy and less toxicity 
than steroids.4  The most common adverse events include 

“In patients with identified 
high risk lesions, the goal is 
to begin systemic therapy 
before evidence of functional 
compromise or permanent 

disfigurement has developed.”

TABLE 1.

Risk Stratification and Reasons for Intervention

Risk stratification Risk Feature Reason for Intervention

Very high risk Segmental (>5 cm)- face or perineal area Associated structural anomalies (PHACE or LUMBAR), ulceration, 
airway or visual compromise

High risk Bulky lesion – face Tissue distortion, risk of permanent scarring 

Early white discoloration Marker for impending ulceration

Central face High risk of disfigurement

Periorbital, perinasal, perioral Possible functional compromise, high risk of disfigurement

Moderate risk Lateral face, scalp, hands, feet Disfigurement, possible functional compromise

Body folds (ie perineum, axilla) Risk of ulceration

Segmental > 5 cm on trunk or extremities Risk of ulceration and permanent residual skin changes

Low risk Nonvisible areas of skin ie trunk and extremities Low risk of disfigurement or functional compromise 

Table adapted from Luu et al, 20134
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kg/d. Patients less than 5 to 6 weeks of age or with medical co-
morbidities should be considered for a short inpatient stay for 
propranolol initiation. In the pivotal randomized controlled trial 
of Hemangeol®, 6 months of treatment was clearly superior to 
a duration of 3 months.11 Some patients require even longer 
treatment courses of a year or more. Risk factors for rebound 
growth with tapering or stopping the medication include deep 
soft-tissue involvement and segmental distribution.12  

Other beta blockers have also been reported to have beneficial 
effects, though in far smaller numbers. These include atenolol 
and nadolol. One reason they are being considered is because 
they do not cross the blood-brain barrier and could mitigate 
potential CNS effects on sleep and – although unproven – on 
development.13 A proof of concept study by Pope et al reported 
greater improvement in patients treated with nadolol vs pro-
pranolol but conclusions are limited by the small size of the 
study.14 Corticosteroids remain a therapeutic option when other 
treatments are contraindicated. However, they are no longer 
first-line therapy due to their relative lack of efficacy and more 
significant side effects when compared to propranolol.15,16 

Laser and Surgical Therapy 
For many years, pulse dye laser (PDL) has been used as either 
a mono- or adjuvant therapy. It has proven useful in reducing 
residual telangiectasia and redness in older children. Some 
providers consider it more useful early on, noting that early 
treatment with PDL with or without adjuvant systemic therapy 
may lead to a more rapid response and decrease the risk of 
more serious sequelae.17 It may diminish pain and increase 
healing time in ulcerated lesions in the perineum.2 Hemangi-
omas may ulcerate at lower fluences so it is important to start 
treatment at lower energy levels. The Nd-Yag laser has been 
used successfully to treat thicker, non-responsive lesions. Nota-
bly, there is a higher risk of scar with this laser.2 Fractional CO2 
laser has been used to treat residual textural changes and scars. 
Ma et al reported successful treatment of deep hemangiomas 
with fractionated CO2 laser used in combination with topical 
timolol.18 

Excisional surgery is generally considered if there are residual 
skin changes after involution.  However in certain cases earlier 
surgery is reasonable. Examples of this include for IH, which 
are very exophytic or pedunculated, where a scar is highly 
likely to be present even after involution or where medical ther-
apies have failed to have expected effects. Emerging evidence 
suggests that most involution is completed by 3 to 4 years of 
age.19 Hence it is always appropriate to re-evaluate around that 
age to consider what treatment options are needed if signifi-
cant residua are still present.   

Disclosure
Dr. Frieden is a consultant for Pierre Fabre Dermatology. 

References
1.	 Kanada KN, Merin MR, Munden A, Friedlander SF. A prospective study of 

cutaneous findings in newborns in the United States: correlation with race, 
ethnicity, and gestational status using updated classification and nomencla-
ture. J Pediatr. 2012;161(2):240-245. doi:10.1016/j.jpeds.2012.02.052.

2.	 Chen TS, Eichenfield LF, Friedlander SF. Infantile hemangiomas: an update 
on pathogenesis and therapy. Pediatrics. 2013;131(1):99-108. doi:10.1542/
peds.2012-1128.

3.	 Haggstrom AN, Drolet BA, Baselga E, et al. Prospective study of infantile 
hemangiomas: demographic, prenatal, and perinatal characteristics. J Pedi-
atr. 2007;150(3):291-294. doi:10.1016/j.jpeds.2006.12.003.

4.	 Luu M, Frieden IJ. Haemangioma: clinical course, complications and man-
agement. Br J Dermatol. 2013;169(1):20-30. doi:10.1111/bjd.12436.

5.	 Tollefson MM, Frieden IJ. Early growth of infantile hemangiomas: what par-
ents’ photographs tell us. Pediatrics. 2012;130(2):e314-e320. doi:10.1542/
peds.2011-3683.

6.	 Marqueling AL, Oza V, Frieden IJ, Puttgen KB. Propranolol and infantile hem-
angiomas four years later: a systematic review. Pediatr Dermatol. 30(2):182-
191. doi:10.1111/pde.12089.

7.	 Couto JA, Greene AK. Management of problematic infantile hemangioma us-
ing intralesional triamcinolone: Efficacy and safety in 100 infants. J Plast Re-
constr Aesthet Surg. 2014;67(11):1469-1474. doi:10.1016/j.bjps.2014.07.009.

8.	 Qiu Y, Ma G, Yang J, et al. Imiquimod 5% cream versus timolol 0.5% oph-
thalmic solution for treating superficial proliferating infantile haemangiomas: 
a retrospective study. Clin Exp Dermatol. 2013;38(8):845-850. doi:10.1111/
ced.12150.

9.	 Martin K, Blei F, Bleib F, et al. Propranolol treatment of infantile hemangio-
mas: anticipatory guidance for parents and caretakers. Pediatr Dermatol. 
30(1):155-159. doi:10.1111/pde.12022.

10.	 Drolet BA, Frommelt PC, Chamlin SL, et al. Initiation and use of proprano-
lol for infantile hemangioma: report of a consensus conference. Pediatrics. 
2013;131(1):128-140. doi:10.1542/peds.2012-1691.

11.	 Léauté-Labrèze C, Hoeger P, Mazereeuw-Hautier J, et al. A Randomized, 
Controlled Trial of Oral Propranolol in Infantile Hemangioma. N Engl J Med. 
2015;372(8):735-746. doi:10.1056/NEJMoa1404710.

12.	 Ahogo CK, Ezzedine K, Prey S, et al. Factors associated with the relapse of 
infantile haemangiomas in children treated with oral propranolol. Br J Der-
matol. 2013;169(6):1252-1256. doi:10.1111/bjd.12432.

13.	 Langley A, Pope E. Propranolol and central nervous system function: poten-
tial implications for paediatric patients with infantile haemangiomas. Br J 
Dermatol. 2015;172(1):13-23. doi:10.1111/bjd.13379.

14.	 Pope E, Chakkittakandiyil A, Lara-Corrales I, Maki E, Weinstein M. Expanding 
the therapeutic repertoire of infantile haemangiomas: cohort-blinded study 
of oral nadolol compared with propranolol. Br J Dermatol. 2013;168(1):222-
224. doi:10.1111/j.1365-2133.2012.11131.x.

15.	 Bauman NM, McCarter RJ, Guzzetta PC, et al. Propranolol vs prednisolone 
for symptomatic proliferating infantile hemangiomas: a randomized clinical 
trial. JAMA Otolaryngol Head Neck Surg. 2014;140(4):323-330. doi:10.1001/
jamaoto.2013.6723.

16.	 Bennett ML, Fleischer AB, Chamlin SL, Frieden IJ. Oral corticosteroid 
use is effective for cutaneous hemangiomas: an evidence-based evalua-
tion. Arch Dermatol. 2001;137(9):1208-1213. http://www.ncbi.nlm.nih.gov/
pubmed/11559219. Accessed February 9, 2015.

17.	 Admani S, Krakowski AC, Nelson JS, Eichenfield LF, Friedlander SF. Ben-
eficial effects of early pulsed dye laser therapy in individuals with infantile 
hemangiomas. Dermatol Surg. 2012;38(10):1732-1738. doi:10.1111/j.1524-
4725.2012.02487.x.

18.	 Ma G, Wu P, Lin X, et al. Fractional carbon dioxide laser-assisted drug delivery 
of topical timolol solution for the treatment of deep infantile hemangioma: a 
pilot study. Pediatr Dermatol. 31(3):286-291. doi:10.1111/pde.12299.

19.	 Couto RA, Maclellan RA, Zurakowski D, Greene AK. Infantile heman-
gioma: clinical assessment of the involuting phase and implications for 
management. Plast Reconstr Surg. 2012;130(3):619-624. doi:10.1097/
PRS.0b013e31825dc129. 

AUTHOR CORRESPONDENCE

Shanna Spring MD
E-mail:......................................... shanna.spring@utoronto.ca

© 2015-Journal of Drugs in Dermatology. All Rights Reserved. 
This document contains proprietary information, images and marks of Journal of Drugs in Dermatology (JDD). 

No reproduction or use of any portion of the contents of these materials may be made without the express written consent of JDD. 
If you feel you have obtained this copy illegally, please contact JDD immediately. 

JO0515

Do Not Copy
Penalties Apply

To order reprints or e-prints of JDD articles please contact sales@jddonline.com




