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A B S T R A C T   

Introduction: Infantile hemangioma is the most common tumor in infancy, with 60% occurring on the face and 
neck. A large tumor involving the facial region will cause significant aesthetic and functional impairment and 
isn't always easy to treat surgically. A non-invasive treatment is needed for this condition. Propranolol has 
recently been used as a choice of treatment in infantile hemangioma. 
Presentation of case: We presented two cases of large problematic infantile hemangioma that were successfully 
managed with oral propranolol. 
Discussion: Large problematic lesions that ulcerate and bleed often need surgery; however, a substantial defect 
resulting from surgery is tricky to reconstruct and can cause significant scar. Propranolol is used because of its 
efficacy and low risk characteristics. 
Conclusion: Propranolol is an effective treatment to reduce the need of surgical intervention in problematic 
hemangioma.   

1. Introduction 

Hemangiomas are the most common tumor in infancy, presenting the 
majority of proliferating vascular tumors [1]. Infantile hemangioma (IH) is a 
benign endothelial tumor with unique characteristics, with 60% occurring 
on the head and neck region. It grows rapidly, slowly regresses, and never 
recurs. Infantile hemangioma (IH) is a benign endothelial tumor with unique 
characteristics, with 60% occurring on the head and neck region. It grows 
rapidly, slowly regresses, and never recurs. Infantile hemangiomas usually 
grow faster during the first 9 months of age (proliferating phase). After 12 
months, the tumor begins to regress (involuting phase) and involution ceases 
in most children by 4 years (involuted phase) [2]. When the patients reach 
involuted phase, one-half of children will have residual telangiectasias, 
scarring, fibrofatty residuum, redundant skin, or destroyed anatomical 
structures [3]. This can cause significant aesthetic and functional impair
ment and low self-esteem when the infant grows older. Tumors located on 
the face will be challenging to solve because of the possibility of functional 
problems and poor cosmetic outcomes. 

Propranolol has recently been proven to be another choice to treat in
fantile hemangioma [4]. Propranolol dose to treat hemangioma is 0.25 mg/ 

kg/day as the initial dose, and increased gradually until the target dose of 2 
mg/kg/day [5]. Infants receiving propranolol are monitored for potential 
drug toxicity. Although being the last resort, surgery is still indicated in 
problematic hemangioma located on the craniofacial region, those causing 
airway obstruction or functional problem, and ulcerative masses. This case 
series reports cases of large craniofacial infantile hemangioma treated with 
propranolol. Our cases include problematic hemangiomas, which often 
require surgery. Patients were recruited in one year period and treated in an 
academic teaching hospital. All parents gave consent to publish their chil
dren's medical information and images in writing this paper. This work has 
been reported in line with the SCARE criteria [6] and PROCESS Guidelines 
2020 [7]. This work is registered in Research Registry with the unique 
identifying number: researchregistry6863 [8]. 

2. Presentation of cases 

2.1. Case 1 

A 3-month-old male came with the presence of mass on the right 
palpebral region that appeared 2 weeks after birth. At first, the mass was 
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a small ecchymotic area, but enlarged rapidly, causing difficulty in 
opening his right eye. (Fig. 1) Initially, he went to the ophthalmologist 
and was given an ointment, however the mass still progressed. Patient 
then was referred to our center, which is a national referral hospital. The 
mass is located on the right palpebral region, 4×3×0,5 cm, well-defined, 
bluish in color, no color change upon palpation, absence of pain. He was 
given propranolol at 0.25 mg/kg/day and increased to 2 mg/kg/day. 
Frequent blood pressure, heart rate, and respiratory examinations were 
also performed to the check patient's tolerance. A dramatic effect was 
found with marked reduction after 2 months (Fig. 2) and even better 
after 6 months (Fig. 3). At 1 year of age, tumor size is stable and with no 
functional disturbance to open and close his eyes. (Fig. 4). 

2.2. Case 2 

A 4-month-old female presented with rapidly growing mass on the 
left cheek appearing 3 weeks after birth. Not only she had difficulties in 
opening her eyes. The mass also ulcerates and bleeds easily. Initially, she 
was brought to a dermatologist but was given no specific treatment for 
the mass. The mass reached 8×7×2 cm in size with multiple ulceration 
at the surface. (Fig. 5) She was started with oral propranolol until the 
target dose is reached at 2 mg/kg/day. We administered gentamycin eye 
ointment to protect her eyes. At 3 months after therapy, both the color 
and ulceration show improvements. (Fig. 6) We continued the treatment 
until the patient is 2 years old, which resulted in satisfactory result. 
(Fig. 7). 

3. Discussion 

The typical presentation of infantile hemangioma is a solid vascu
larized mass with cutaneous lesions that may present as red patches at 
any part of the body and usually appear after two weeks of age [9]. The 
diagnosis of IH is based on clinical presentation and rarely needs im
aging. The tumor rapidly grows until the patient is 9–12 months old, 
termed the proliferating phase, and usually regresses after 3.5 years of 
age during the involuting phase [10]. Intervention on IH depends on the 
size, location, age of lesion or patient, and potential sequelae of the 
lesion [11]. Most IH doesn't require any treatment as it can regress on its 
own. However, high-risk lesions, such as those occurring on the face 
with >5 cm of diameter, located on the central face area, and bulky face 
lesion, can cause functional compromise, ulceration, and risk of per
manent disfigurement [12]. Treatment of IH includes medication, 
interventional therapy, and, very rarely, surgical therapy. Corticoste
roids were previously used as a first-line treatment since the 1960s, with 
prednisolone being the most common drug, given at 2-3 mg/kg/day 
[12]. It is used primarily during the proliferative phase of IH. However, 
some research found that prednisolone is less effective than propranolol 
and is associated with significantly more adverse events [13,14]. Other 
medications used include imiquimod, vincristine, bleomycin A5, and 
interferon-a; however, they are abandoned due to serious side effects 
[15]. 

Beta-blockers are emerging medications used to treat IH because of 
their efficacy and low-risk characteristics. It was first introduced by 
Labrèze et al [16] in 2008, and its therapeutic effect may be due to 
vasoconstriction, decreased expression of VEGF and bFGF genes from 
down regulation of the RAF-mitogen-activated protein kinase pathway 
[17], and from apoptosis of capillary endothelial cell [18]. 

One of the most commonly used beta-blockers is propranolol. Pro
pranolol is given orally with starting dose of 0.25 mg/kg/day and can be 
increased up to 2 mg/kg/day with divided doses. Previously, beta- 
blocker's safety profile is unknown for the treatment of hemangioma, 
with known side effects of transient bradycardia, sleep disorders, som
nolence, irritability, bronchiolitis, hypotension, bronchospasm, and 
hypoglycemia [5]. The occurrence of hypoglycemia can be prevented by 

feeding and giving the drug at the same time. In our center, patients are 
closely monitored in the outpatient setting when first administered with 
propranolol, started with the minimum dose, and titrated until 2 mg/kg/ 
day. 

Several articles in the literature report the use of propranolol in the 
management of IH [19–23]. Szychta et al [19] did a prospective cohort 
study, including patients with rapidly growing hemangioma, lesion with 
functional or significant cosmetic deformity, and lesion likely to affect 
physiological functions. The result shows promising outcomes: overall 
aesthetic improvement and decrease of tumor volume. The duration of 
propranolol treatment should be prolonged in cases of large or com
pound hemangiomas for an additional six months after the final desired 
effect to prevent rebound growth. Evaluation of IH after propranolol can 
be done with periodic photographs and ultrasound examinations [22]. 
Photographs can enable direct visualization of volume change, while 
ultrasound examinations can provide the quantitative data. 

Most of the patients in our center usually come when the mass is 
already large in size. If left untreated, there is a risk of disfigurement. 
Lesions with ulceration and those that easily bleed are some of the in
dications of surgical therapy. Surgery is the last resort in IH; however, 
early surgery might be needed in the airway and visual obstruction. 
Surgery can cause morbidity because it will leave a large defect and is 
challenging to reconstruct. A flap or a graft might be needed to cover the 
large defect, posing a risk of a scar on the donor area. Surgery is only 
considered in life-threatening lesions, fibrofatty residue, deformed 
areas, and persistent scars after the involution phase and when the mass 
is unresponsive to medical therapy [24]. Meanwhile, an increase in 
dosage beyond the recommended dose doesn't reduce the need for sur
gery [25]. 

Beta-blocker as pharmacological therapy is recommended during the 
proliferative phase to limit the growth of the hemangioma, with opti
mism that surgery will not be needed. Both our patients in our center 
exhibit satisfactory results with oral propranolol. No side effects were 
recorded during the administration of the drug. Therapy should be 
continued minimally until the patient reaches the age of 7 to 8 months 
and until 12 months of age. The nature of the lesion of our second pa
tient indicates the need for surgery. However, surgery poses a risk of 
significant deformity, bleeding, and iatrogenic injury, especially if done 
during the proliferating phase [26]. For a resection to be made, the 
plastic surgeon must be confident that the resulting scar will be better 
than the defect left after the tumor regress [2]. Administration of pro
pranolol has helped to reduce the mass size significantly, although 
fibrofatty tissue remains. Surgery during the proliferative phase is only 
considered if there is a failure of pharmacotherapy or when surgery is 
indicated in the future with the same risk of a scar [26]. 

4. Conclusion 

Propranolol provides satisfactory result to treat infantile hemangio
ma. Propranolol reduces the need of surgery in problematic hemangio
ma if given early in proliferating phase. 
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Fig. 3.  

Fig. 4. 
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Fig. 5.  

Fig. 6.  

Fig. 7.  
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