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Infantile hemangiomas (IHs) are the most com-
mon benign soft-tissue tumors in children. Most 
IHs involute spontaneously after initial prolifera-

tion and need no intervention unless complication 
arises. Ulceration is the most frequent complica-
tion of IH. Ulcerated IHs often heal poorly despite 
wound care, causing pain, bleeding, infection, sleep 

and feeding interference, and disfiguring scarring. 
Complicated IHs have been treated with proprano-
lol (β-blocker) and corticosteroids, whose effective-
ness is countered by need for long-term medication, 
risks of myriad systemic adverse effects, and recur-
rence after stopping medication.1 We successfully 
used a topical β-blocker—timolol—to heal a large ul-
cerated IH swiftly without adverse effects and recur-
rence and performed an extensive literature review 
to validate the effectiveness of topical β-blockers for 
ulcerated IH.

CASE REPORT
A 3-month-old infant presented to us with a  

50-mm × 50-mm left medial thigh superficial protu-
berant IH that appeared at birth growing steadily 
over time and then gradually developed 35-mm × 
35-mm ulceration of the superior half over the last  
6 weeks (Fig. 1).

The ulcer was treated with 0.5% neomycin oint-
ment twice daily for 1 month and then with 1% 
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Summary: Infantile hemangiomas (IHs) are the most common benign 
pediatric soft-tissue tumors. Ulceration—the most frequent complication 
of IH—tends to heal poorly and is associated with pain, bleeding, infec-
tion, and scarring. Mainstay treatment modalities include propranolol  
(β-blocker) and corticosteroids, whose effectiveness is countered by a 
need for long-term medication and risk of systemic adverse effects and ul-
cer recurrence. A 3-month-old infant presented to us with a large, medial 
thigh-ulcerated IH that progressed despite 2 prior months of dressings 
and topical antimicrobials. Topical timolol 0.5% thrice daily was initiated, 
and significant healing was evident at 1 week, with complete healing at  
1 month. Timolol was stopped after 3 months, and at 18 months after ces-
sation of timolol, there was no ulcer recurrence. This novel therapy for 
ulcerated IH seems to have many advantages such as rapid efficacy with 
easy application, no systemic adverse effects and no long-term recurrence, 
and current literature describing similar advantages justifies the use of this 
treatment modality in infants. (Plast Reconstr Surg Glob Open 2016;4:e621; 
doi: 10.1097/GOX.0000000000000605; Published online 16 February 2016.)
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silver sulfadiazine cream twice daily for the subse-
quent month—all had no effect on ulcer healing. At  
5 months of age, 2 drops of 0.5% timolol solution 
was applied thrice daily over the entire lesion, with 
hydrocolloid secondary dressing. With that the ulcer 
started contracting in the first week, and complete 
healing was achieved by 1 month, leaving a whitish 
scar (Fig.  1). Caregivers reported no signs of pain 
during dressing changes. At biweekly outpatient 
clinic reviews, the child’s recorded vital signs ranged 
as follows: heart rate, 125–142 beats per minute; 
blood pressure, 75–88/48–60 mmHg; and random 
glucose, 5.4–8.0 mmol/L. Timolol was continued 
for 3 months, and there was no ulcer recurrence at  
18 months after stopping treatment.

DISCUSSION
IH is the most common pediatric benign soft-tis-

sue tumor, characteristically proliferating in the first 
year of life followed by spontaneous involution over 
months or years, making intervention mostly unnec-
essary.2 Therapy is indicated for life-threatening or 
functional complications (obstruction of airway or 
vision, or oral, nasal, auditory orifices; bleeding), 
permanent disfigurement, ulceration, minimizing 
psychosocial stress and avoiding potentially scarring 
surgery.3

The most common complication of IH is ulcer-
ation as in our patient, occurring in up to 16% of pa-
tients at about 2–3 months after birth but sometimes 
as early as the neonatal period.4 Ulceration is more 
common in centrofacial and perineum regions and 
may be heralded by surfacing of blackish spots or 
white discoloration. Ulcerated IHs tend to be larg-
er than nonulcerated ones, and friction, low birth 
weight, prematurity, and female gender are risk fac-
tors associated with ulceration.5 Ulcerated IHs can 

be very painful and complicated by secondary infec-
tion and bleeding requiring transfusion. Disfiguring 
scarring follows resolution. Early treatment includ-
ing appropriate wound care is essential in ulcerated 
IH to arrest progression and minimize sequelae.

Therapy for complicated IHs is divided into phar-
macological treatment, surgery, and laser. Propran-
olol—shown to be rapidly efficacious for IH in the 
proliferative phase—has lately supplanted cortico-
steroids as the first-choice treatment; it arrests IH 
growth through increased endothelial apoptosis, va-
soconstriction of microvessels, and downregulation 
of angiogenic pathways.3,6,7

Complete healing of ulcerated IH with any regi-
men typically requires 3 months.8 In ulcerated IH, 
propranolol is found to minimize delayed ulcer heal-
ing (taking 4–8.7 weeks) and pain.1,9 Increased hy-
poxia induces ulceration in IH, and β-blockers act 
against hypoxia via the hypoxia-inducible factor path-
way, accounting partly for their ulcer-healing ability.5 
Systemic propranolol (2–3 mg/kg/d divided twice 
daily or thrice daily for 6–9 months in ulceration), 
however, risks many side effects: bradycardia, hypo-
tension, hypoglycemia, gastrointestinal discomfort/
reflux, fatigue, and bronchospasm.1,4 Intralesional 
propranolol is also effective but like intralesional 
corticosteroid requires general anesthesia for pedi-
atric administration; moreover, systemic absorption 
remains a concern in such vascular tumors.10

Propranolol nonresponders may require cortico-
steroids. Rarely are interferon-α-2a/-2b or vincris-
tine needed, and their effects on ulcerated IH are 
not well defined. Systemic corticosteroids risk sys-
temic effects of adrenal suppression, growth retar-
dation, and gastritis, and only 72% of ulcerated IH 
respond.8 Intralesional and topical corticosteroids, 
with less risk of systemic effects, are more suited for 

Fig. 1. A, Left thigh hemangioma (50 mm × 50 mm) with superior-half ulceration (35 mm × 35 mm) in a 5-month-old child, 
progressing despite 2 months of topical antimicrobial initiation and before timolol initiation. B, Ulceration clearly starting 
to heal and contract after just 1 week of application of 2 drops of 0.5% topical timolol thrice daily. C, Complete healing after 
1 month of timolol, leaving behind a whitish telangiectasic scar.
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small IH and may cause skin depigmentation, skin 
and fat atrophy, and necrosis. Topical 0.01% becapl-
ermin gel rapidly healed perineal ulcerated IH in a 
small series, but its mechanism is tentative and Food 
and Drug Administration safety concerns exist.11 
Excision is reserved for small localized IH, whereas 
pulsed-dye laser may accelerate healing in superfi-
cial ulcerated IH.4

Recent effective topical treatment of IHs has 
been reported using 0.1%, 0.25%, and 0.5%  
β-blocker timolol maleate, which works via the same 
mechanism as propranolol.12–16 Topical timolol is 
advantageous for its availability, low cost, easy ad-
ministration, and minimal risk of adverse effects.16 
Applying timolol 0.5% to the skin and ulcer is safe 
because peak plasma concentrations even after ocu-
lar administration are very low, suggesting minimal 
systemic absorption.17

To the best of our knowledge, there have been  
8 reported cases of localized ulcerated IH success-
fully treated with topical β-blocker (Table  1).4,5,18–21 
Average age of these children at initiation of therapy 
was 2.3 months (range, 0.4–7 months). Dimensions 
of the widest ulceration ranged from 12 to 50 mm. 
Except for 1 study using propranolol, all used some 
formulation of timolol 0.5% twice daily and dura-
tion of treatment ranged from 1.5 to 6 months. 
Like in our patient, all reported fast onset of heal-
ing within a week and complete healing by 2 weeks 
to 1.5 months, with no adverse effects, comparing 
favorably with systemic propranolol. Propranolol 
ointment and pulsed-dye laser were combined in 
Kunzi-Rapps’s18 study, but propranolol ointment cer-
tainly played a major role considering the rapid heal-
ing in 3 and 6 weeks.

Twelve percent of ulcerated IH cases treated with 
propranolol experienced ulcer recurrence after 
stopping treatment.1 However, the reported cases of 
ulcerated IH treated with topical β-blocker had no 
recurrence at up to 18 months follow-up after thera-
py cessation, including our patient. Our patient ap-
peared pain-free during timolol dressing changes, 
and Beal et al21 found that their patient with ulcerat-
ed lip IH could feed well after brimonidine–timolol 
application, suggesting topical β-blockers minimize 
ulcer-pain like propranolol.

Although randomized controlled trials are de-
sired to elucidate the efficacy, optimal formulation, 
vehicle and dosage, analgesia, and long-term out-
come of topical β-blocker as a primary therapy for ul-
cerated IH, it seems generally safe and effective even 
if administered at an early age, with the advntages of 
easy application with fast onset of action, swift heal-
ing without adverse effects and no ulcer recurrence 
in the long term. From our positive experience and Ta
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current evidence, we advocate considering the early 
use of topical timolol 0.5% as a first-line treatment 
for ulcerated IH.
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