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Abstract

Purpose: To evaluate the presentation and outcome of periocular capillary hemangioma 
treated with low-dose oral propranolol.

Method: Thirty cases of periocular capillary hemangioma prospectively studied from 1st June 
2015 to 31st May 2017 who received oral propranolol on an outpatient basis. Hemangioma causing 
any threat to vision or disfi gurement was included and age below 3 months and multiple lesions 
were excluded. Starting dose of propranolol was 1 mg/kg and increased to 2 mg/kg after 2 weeks 
as a maintenance dose. The tapering dose was 1 mg/kg of body weight before discontinuing the 
medication. Treatment was continued till the child is 1 year of age or no further change in color or 
size of the lesion in two successive follow-ups. 

Results: Presenting age was 6.36 ± 3.36 months (ranged 3–24 months) with female 
predominance (70%). In 86.6% of cases, the vision was Central Steady and Maintained and 
cycloplegic refraction showed marked astigmatism in 3 children which resolved after treatment. 
Forty-six percent of children showed color change as an initial response to treatment. Most 
children (33.3%) responded completely within 5 months after starting the treatment. One third 
patients (33.3%) showed 100% resolution, 50% showed 90% to 70% resolution. Pretreatment 
and post-treatment lesion size was1.60 ± 0.86 cm2 and 0.30 ± 0.40 cm2 respectively (p - value < 
0.0005). None showed any signifi cant adverse eff ect of oral propranolol.

Conclusion: Low-dose oral propranolol is an eff ective and cost-eff ective treatment modality 
for periocular capillary hemangioma and is safe as an outpatient basis. 
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Introduction 

Capillary hemangioma is categorized as a benign vascular 
tumor in the new classiϐication of International Society for 
the Study of Vascular Anomalies (ISSVA) [1]. Approximately 
1 in 10 children are affected by this type of tumor of varying 
severity [2]. Capillary hemangioma may present at birth by 
33% to 55% cases and 90% cases may become clinically 
obvious by age of two months [2,3]. Historically females are 
affected three times more than males and more frequently 
in premature or low birth weight infants [4]. Risk factors 
found to be related to this condition are multiple births, 
advanced maternal age, low birth weight of baby, in vitro 
fertilization, preeclampsia, placental anomalies, chorionic 
villus sampling, amniocentesis, prenatal maternal vaginal 

bleeding, progesterone therapy during early pregnancy, 
low level of maternal education, mother engaged in manual 
labor, multiple gestations and maternal medication use in 
the periconceptional period [5,6]. There is also no clear 
hereditary pattern but a recent study reported positive 
family history [7]. Though race is not reported as a risk factor 
but Caucasians are more affected by this tumor [8].

The natural history shows the manifestation of the lesion 
within the ϐirst few weeks of life which grows rapidly in 
the ϐirst year of life known as the proliferative phase and 
followed by the involutional phase with intermediate stages 
of varying duration. The literature review showed, most 
cases of capillary hemangiomas involute spontaneously 
without intervention and with good cosmesis [9]. 
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Small-sized tumors required regular follow-up and 
observation but treatment is needed to prevent the 
complications like amblyopia, squint, facial disϐigurement, 
proptosis, exposure keratitis due to proptosis and rarely 
optic atrophy [10,11]. Many treatment options are available 
for treating capillary hemangioma like systemic and 
intra-lesional corticosteroid, radiotherapy, laser therapy, 
vincristine, bleomycin, interferon alfa, cyclophosphamide, 
imiquimod, etc. But all of these have a variable degree of 
complications and results [12]. In 2008, Le ´aute ´-Labre `ze, 
et al, ϐirst described the successful and relatively safe use of 
propranolol in the management of capillary hemangioma 
[13]. Nowadays it has been chosen as ϐirst-line therapy for 
treating periocular capillary hemangioma [14].

Material and methods
It was a prospective observational study of 30 cases 

of periocular capillary hemangioma who received oral 
propranolol on an outpatient basis from 1st June 2015 to 31st 
May 2017. The study was approved by the local institutional 
review board (IRB) and conducted according to the 
principles of the 2013 revision of the Declaration of Helsinki. 
Inclusion criteria were children with periocular capillary 
hemangioma having any threat to vision or disϐigurement. 
Exclusion criteria were children below 3 months of age 
and who had multiple lesions along with periocular ones. 
All children were evaluated clinically and no imaging was 
done. Visual acuity was assessed by CSM (Central, Steady 
and Maintain) procedure in children below 12 months and 
by Cardiff Acuity Card in children above 12 months. In every 
child cycloplegic refraction with atropine 0.5% ointment was 
done prior to starting of treatment and at ϐinal follow up to 
evaluate the change in astigmatism. Children were evaluated 
by a pediatrician for ϐitness. Prior to starting treatment 
random blood sugar and chest x-ray were checked. Parents 
were counseled about the adverse effects of propranolol, 
preventive measures were taught and informed written 
consent was taken.

Initially, a dose of propranolol was 1 mg/kg body weight 
in 2 to 3 divided doses for 2 weeks then increased to 2 mg/kg
body weight if there was no hypersensitivity or adverse 
effect of the medicine. Patients have followed up at 4-week 
intervals until the ϐinal follow-up was reached according to 
the response of treatment. In every follow-up measurement 
of lesion size, color change and photographic documentation 
were recorded. Final follow-up meant, no further change in 
the lesion in successive two follow-ups or if the child is older 
than one year. Decrease of the size of the lesion or change of 
color of the hemangioma was deϐined as success of treatment. 
SPSS16 software was used for statistical analysis. 

Results
The age range was 3 - 24 months. Most presenting 

(26.7%) age was 6 months. Four (13.3%) children presented 

above one year of age and one (3.3%) of them was 24 
months. The male: female ratio was 1: 2.7. The symptom 
appeared in different ages ranging from 0.5 months to 3 
months after birth and in most cases (30%) they appeared 
at age of 2 months. The left eye was involved more (60%) 
and 6.7% of cases showed involvement of both eyes. Most of 
the lesions were located at the upper lid (66.6%). Both upper 
and lower lid were affected in 10% of cases and only one case 
(3.3%) showed medial canthal involvement. Fifty percent of 
children presented without any ocular association and the 
rest presented with different degrees of ptosis (46%) and 
proptosis (4%). Among 30 children only 3 children presented 
with marked astigmatism which was reduced after receiving 
treatment.

The treatment period varied according to the response 
to treatment. Maximum (33.3%) responded within 5 months 
followed by 26.7% and 23.3% within 6 months and 7 months 
respectively. Only one child (3.3%) took 11 months for 
effective treatment who presented delayed. At the end of 2 
weeks of initial treatment, 46.7% showed only color change 
and 40% showed both changes in color and size. There was 
no initial change in 13.3% of cases. The ϐinal size of lesion 
resolution was 100% (complete) to 50% (Table 1). Complete 
resolution was seen in 10 (33.3%) patients followed by 
90% and 80% resolution in 5 (16.7%) and 6 (20%) children 
respectively (Figures 1,2). Only one child (3.3%) showed 50% 
resolution but a marked reduction of astigmatism (Figure 3). 
The pretreatment lesion size was 1.60 ± 0.86 cm2 and post-

Figure 1: A-D) Complete resolution of the lesion by nine months of age. Treatment 
started at age of three months.

Table 1: Presentation and outcome of capillary hemangioma. 
Mean age 6.36 ± 3.36 months

Mean spherical equivalent  
Pre -treatment + 3.07 D
Post treatment + 0.766 D

Treatment period 4 - 11 months
Mean 6.83 months

Resolution of lesion  
Complete (100%) 33.3% (n = 10)

80% - 90% 36% (n = 11)
60% - 70% 27.4% (n = 8)

50% 3.3% (n = 1)
Less than 50% None
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treatment was 0.30 ± 0.40 cm2. The p - value of resolution 
of the lesion was measured by paired - samples t - test and 
was less than 0.0005 which is highly statistically signiϐicant 
(Table 2).

Discussion
Capillary hemangioma is a commonest childhood tumor 

but still, now there is no standard treatment protocol though 
different authors consider oral propranolol as the ϐirst-line 
therapy for the treatment of capillary hemangioma [15]. 
Topical beta-blockers as gel form are used for localized 
and superϐicial hemangiomas and nowadays it is also 
recommended to use in deep lesions [16]. Recently a case 
of periocular capillary hemangioma is reported complete 
resolution without recurrence with timolol maleate 0.5% eye 
drops [17].

In 2008, Leaute-Labreze ϐirst described the role of 
propranolol for the treatment of severe hemangiomas of 
infancy. Propranolol, which is a non-selective adrenergic 
b-blocker, has been used widely for several decades to treat 

cardiac, neurologic, endocrine, and other disorders. The exact 
mechanism of action by which blockers work in capillary 
hemangiomas was still unclear. Possible mechanisms 
included a vasoconstrictive effect, decreased expression of 
growth factors, and hypoxia-induced capillary-endothelial 
cell apoptosis [14,18]. Different case series in the literature 
described the successful use of propranolol with minimal 
side effects [18-22]. 

This study showed the age of presentation was 6.3 ± 3.36 
months and the most frequent (26.7%) presenting age was 
6 months. Four children presented above one year of age 
and one of them was at 24 months. There was also female 
predominance (1: 2.7), which is consistent with the literature 
(1: 3) [5].

We observed that left eye (60%) predominance and 
bilateral involvement was only 7%. Saba T, and Alniemi, 
et al, also showed left (51%) eye involvement and bilateral 
was 5% [23.24]. But Jo Anne, et al. showed equal involvement 
of both eyes (44%) [25]. Most lesions (67%) of the current 
study were located in the upper lid. Both lid involved in 
10% of cases and one (3.3%) presented with medial canthal 
involvement which was a part of deep orbital hemangioma. 
Saba et al showed upper lid involvement (86%) in their study 
[23]. Literature review also showed a unilateral tumor and 
upper eyelid predilection [24]. 

According to the literature, review amblyopia is frequently 
related to visual deprivation due to the mechanical effect of 
the mass. Moreover, eyelid mass may alter the topographic 
parameters of the cornea which results in astigmatism and 
anisometropia which is another predisposing factor for the 
development of amblyopia [25]. The current study showed 
50% of patients presented without any ocular association but 
the rest 50% were associated with mild to moderate ptosis. 
Cycloplegic refraction showed marked astigmatism in three 
children and all these lesions were located at a superomedial 
part of the upper lid.

Previous investigators have reported successful outcomes 
with doses ranging from 1 mg/kg to 5 mg/kg body weight 
[26]. In the current study initial dose of oral propranolol was 
1 mg/kg body weight for 2 weeks then increased to 2 mg/kg 
body weight. The dose was tapered to 1 mg/kg bodyweight 
for 2 weeks at the time of withdrawal. For children older than 
one year, the treatment ended when there was no change 
in size or color of the lesion in two subsequent follow-ups. 
The treatment period varied from 4 months to 11 months. 
Most children (33.3%) responded within 5 months. Only one 
child (3.3%) who presented at the involutional stage took 
11 months for an effective outcome. Though treatment is 
recommended for up to a year to avoid rebound growth and 
the need to restart the treatment [27], our experience did not 
show any rebound growth as we tapered the dose at the end 
of treatment. 

Figure 2: A-B) Pre and post-treatment photos showing eighty percent resolution 
of the lesion. C-D) Seventy percent resolution of the lesion.

Figure 3: A-B) Delayed response as presented at 12 months but showed a 
marked reduction in astigmatism.

Table 2: Comparisons between pretreatment and post treatment lesion size.

Total 
no. of 

patients

Mean 
pretreatment 
lesion size in 

cm2 

Pre- 
treatment 

Std.
deviation 

Mean post 
treatment 

lesion size in 
cm2

Post- 
treatment 

Std.
deviation

p - value

30 1.60 0.86 0.30 0.40 < 0.0005
Paired - Samples t - test.
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Current knowledge of pharmacology explains how 
propranolol causes a change in color and decrease in size. 
Early effects are vasoconstriction due to decreased release 
of nitric oxide and the result is color change within 1-3 days. 
Intermediate effects are due to the blocking of proangiogenic 
signals like vascular endothelial growth factor, basic 
fibroblast growth factor, matrix metalloproteinase and 
result in growth arrest. Long-term effects are induction of 
apoptosis in proliferating endothelial cells which results in 
tumor regression [28]. 

In this study, the tumor size ranged from 0.4 cm2 to 3.96 
cm2 seven (23.3%) patients had a lesion of 2 or more than 
2 cm2 diameter. Three patients (10%) had more than 3 cm2 
diameter and largest one was 3.96 cm2 (2.2 cm x 1.8 cm). 
Complete resolution was observed in 33% (n = 10) cases. 
17% (n = 5) showed near about complete resolution that is 
90% resolution of lesion followed by 80% resolution in 20% 
(n = 6) cases. Rest 20% (n = 6) patients showed 70%, 7% 
(n = 2) showed 60% and 3% (n = 1) showed 50% resolution. 
Haider, et al. have deϐined various grades of success [19]. An 
‘excellent’ result was qualiϐied as ≥ 50% reduction in the size 
of the hemangioma, ‘good’ as a decrease in size of < 50%, 
‘fair’ as no further growth, and ‘poor’ as continued growth 
or intolerable adverse effects. According to this classiϐication, 
our 29 patients showed excellent results and the rest showed 
good results. The pretreatment lesion size was 1.60 ± 0.86 
cm2, post-treatment was 0.30 ± 0.40 cm2 and the paired-
sample t-test showed that the p - value was < 0.0005 which is 
highly statistically signiϐicant( Table 2). 

According to a different study, the resolution time 
varied from 2 months to 6 months [14,19]. In this study it 
ranged from 4 months to 11 months. Most children (33%, 
n = 10) responded within 5 months of treatment either 
completely or near completely followed by 26% (n = 8) 
within 6 months and 23% (n = 7) within 8 months. One 
patient (3%) responded earlier that is within 4 months 
and another one (3%) responded delayed and took 11 
months. The child who responded in delay, presented at 
12 months of age and only 50% reduction of the tumor but 
astigmatism reduced markedly. Common adverse effects of 
propranolol are hypotension, hypoglycemia, bradycardia 
and bronchoconstriction. In our study, there was no 
signiϐicant drug-related adverse effect. Only 2 children had to 
stop propranolol for a few days as they were suffering from 
severe cough and cold. We counseled every parent properly 
about the adverse effects of medicine and what to do if any 
adverse situations occur. 

In our observation oral propranolol is effective in each 
case but may be more effective if the treatment is started at 
an earlier age that is in the proliferative stage. Further study 
is needed with a big sample.

Conclusion
In this observational study, it has been noted that 

oral propranolol is very effective in resolving capillary 
hemangioma. All the patients were treated on an outpatient 
basis and there was no signiϐicant side effect. Low-dose oral 
propranolol, therefore, can be considered as safe ϐirst-line 
therapy in the treatment of periocular capillary hemangioma 
and the best result can be achieved if treatment is started in 
the proliferative stage of the disease. In our experience, it is 
cost-effective as the cost of medicine is less and patients can 
be safely treated on an outpatient basis.
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