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Background: Infantile hemangioma (IH) is the most common tumor during infancy that usually appears 
as macular and gradually becomes a plaque or tumor. Approximately, 20% of all IH cases results in adverse 
effects and the Pulsed dye laser (PDL) 585 nm is a vascular laser leading to selective the micro vascular 
damage. Results of studies on non‑selective B‑blockers (e.g., timolol) indicate their effectiveness in preventing 
hemangioma growth. The aim of this study is a comparison of PDL plus timolol and PDL in the treatment of IH.
Materials and Methods: This double‑blind study was carried out on 30 infants (1‑12 months old) and the 
patients were divided into two groups. Group A was treated with the four sessions PDL and the timolol 
gel 0.05% and Group B with PDL.
Results: There were no differences in the mean age of patients for the diagnosis of hemangioma (Group A: 
32.69 ± 24.64 days, Group B: 25.69 ± 21.16 days, P = 0.39) and the mean age at the start of the treatment 
(Group A: 148.125 ± 85.88 days, Group B: 146.25 ± 60.87 days, P = 0.94). There were a statistical 
difference in the mean of lesion size reduction (Group A: 17.62 ± 6.97 cm and Group B: 12 ± 5.71 cm, 
P = 0.018), mean percentage change in size mean (Group A: 71079 ± 23.41% and Group B: 54.59 ± 25.46%, 
P = 0.050) visual analog scale (Group A: 7.19 ± 1.51, Group B: 5.62 ± 1.78, P = 0.012) after treatment. There 
was no correlation between the time of beginning the treatment and the results (P = 0.857).
Conclusions: Application of timolol with PDL is accompanied by the highest efficacy, cost benefits and the 
short time of treatment.
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Pulsed dye laser and topical timolol gel versus pulse dye 
laser in treatment of infantile hemangioma: A double‑blind 
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INTRODUCTION

Infantile hemangioma (IH) is the most common 
tumor during infancy, affecting 10% of Caucasian 
children[1] and it is more frequent in females with 
a male to female ratio of 1:2.[2,3] Hemangioma is a 
benign proliferation of endothelial cells that usually 
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appears as maculae and gradually enlarges and 
becomes a plaque or tumor. It may occur anywhere 
on the skin and mucosal surface, with approximately 
50% of its occurrences being located on the head and 
neck. It typically arises sporadically, although, a 10% 
incidence of familial cases has been reported.[4] It is 
characterized by significant growth during the first 
several months of life, most growth occurring during 
the first 3 months.[5] It then progresses at a slower 
rate, and the plateau and involution slowly continues 
and by 5 years of age 50% and by 9 years of age 90% 
of the IH will have reached maximal regression. 
Maximal regression of IH does not define a return to 
normal skin.[6]

IH is present at birth in one‑third of the cases. In 
the remaining cases, it appears shortly thereafter.[7] 
Approximately, 20% of IH results in pain bleeding, 
ulceration, infection, or functional impairment with 
the vision feeding or breathing.[8] There are many 
treatments for IHs. Most physicians believe that 
because of spontaneous resolution, treatment is not 
necessary unless the problem becomes complicated or 
impairs the function of vital organs.[9] Most therapeutic 
recommendations are intralesional corticosteroids, 
topical corticosteroids, topical imiquimod, systemic 
corticosteroids, systemic B‑blockers.[9] Treatment of 
early hemangiomas with laser in the proliferative 
phase may induce involution and improve the rate of 
complete clinical clearance. This treatment is generally 
well‑tolerated.[10] Pulsed dye laser (PDL) with the 
varying pulse duration and fluence has been used 
in the treatment of IH.[11] PDL with 585 wavelength 
is a vascular laser targeted at the oxyhemoglobin 
present in the red blood cells, which circulates in the 
blood vessels and after absorption of energy by these 
targets, thermal energy diffuses radially within the 
blood vessels leading to selective the microvascular 
damage, through the photocoagulation and the 
mechanical injury.[12] The new therapy that was first 
used for palpebral hemangioma is topical non‑selective 
B‑blocker, timolol, in treatment of superficial 
hemangioma.[13] Preliminary results of studies indicate 
the effectiveness in preventing hemangioma growth 
and decreasing tumor volume with more regularity 
than corticosteroid.[13] Therefore, we decided to test 
the two new treatments of IH and determine whether 
a combination of these two methods would have more 
effectiveness and lower adverse effects.

MATERIALS AND METHODS

This double‑blind randomized clinical trial was 
carried out on 30 infants with 32 hemangiomas (two 
patients had two lesions) in Alzahra hospital (Referral 
Center for Treatment of Skin Diseases) during 

January 2011 to January 2012. Before starting, 
the study was approved by The Ethics Committee 
of Isfahan University of Medical Sciences (Iran). 
Inclusion criteria were otherwise healthy infants 
between 1 month and 12 months old with superficial 
hemangioma ≤3 cm, and infants with a history of 
sensitivity to B‑blockers or asthma, renal disease, 
heart disease, hypoglycemia, using of drugs that 
interact with B‑blockers. The parents of all patients 
gave written informed consent for the study. On 
the first visit, all patients were examined by a 
dermatologist; then, questionnaires that included 
information about age, sex, past medical history, 
drug history, time of hemangioma appearance, size 
and location and history of pregnancy, and the age of 
the mother during pregnancy were completed. Before 
treatment and after every treatment session each 
patient underwent photography in the same physical 
condition with a digital camera (Canon Power Shot 
G12, Cannon Components Inc., Japan) carried out 
by one person. Then, patients were divided into two 
groups in double blind manner. Each group had 16 
hemangiomas. Group A was treated with 585 PDL 
and timolol and Group B with 585 PDL plus lubricant 
gel as a placebo. Timolol gel and lubricant gel were 
used every 12 h. Timotol gel was prepared from its 
powder solved in a little ethanol and mixed with the 
lubricant gel up to 0.5% concentration. Laser therapy 
was carried out with 585 nm PDL manufactured by 
the Chromogenex (UK) company, without cooling, 
with spot size 5 mm, fluence 9 J/cm2, Pulse duration 
450 ms and spot overlap 20%. Eutectic mixture of 
lidocaine and prilocaine was used on lesions 30 min 
prior to each laser therapy session. After laser 
therapy, ice pack and zinc oxide cream were used 
and use of zinc oxides continued until the petechia 
due to the laser had disappeared. Parents were 
asked to prevent the trauma and the sun exposure 
with regard to the treated areas and to contact the 
researcher if any side‑effects (such as bleeding, 
ulceration) appeared. Laser therapy was carried out 
four sessions a month. The patients were followed‑up 
for 6 months after the treatment. Since there is no 
standard objective method for assessing hemangioma 
improvement, for better comparison of the data 
and increase in accuracy, two forms of assessment 
were used: (1) clinical score for the overall change 
and (2) visual analog scale (VAS) similar to that 
employed in other objective studies.[14] The visual 
analog score consisted of grading each lesion based 
on three categories: Overall appearance, color and 
size. Each category was scored from − 3 to 3 (−3 = a 
lot worse: −2 = somewhat worse − 1= a little worse 
0 = no change 1 = a little better 2 = somewhat better: 
3 = a lot better).[14] The overall score was summed. 
The final range was from − 9 (worsening lesion) 
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to +9 (considerable improvement). The clinical score 
was defined as the percentage of change in size and 
was calculated with the formula:[15]

The statistical analysis of the results was performed 
using the paired t‑test in the SPSS 20 for windows 
(SPSS Inc., Chicago, IL). In this study, the significance 
level was set at P values of equal and <0.05.

RESULTS

A total of 30 children with 32 hemangiamas (two 
patients had two hemangiomas), 24 girls and 8 boys 
were studied. The mean age of patients during diagnosis 
of hemongioma in the Group A was 32.69 ± 24.64 days 
and in Group B 25.69 ± 21.16 days (P = 0.39). 
The mean age at the start of treatment in the 
Group A was 148.125 ± 85.88 days and in Group B 
146.25 ± 60.87 days (P = 0.94). 12.5% of the patients had 
a family history of IH. 56% of the children were born 
in the second and third delivery. Two children were 
born with birth weight less than 1500 g (6.25%) and 
six had a birth weight less than 2500 (18%); another 
25% of the children had relatively low birth weight. 
In seven cases, the mother was older than 34 years 
at the time of pregnancy (21.8%). 13 lesions (40.65%) 
had appeared during the 1st weeks of life. The mean 
lesion size in the Group A was 25.31 ± 6.77 cm and in 
Group B 25 ± 6.55 cm (P = 0.895). The post‑treatment 
mean lesion size was 7.68 ± 7.37 in Group A and 
13 ± 7.02 in Group B (P = 0.046) [Table 1]. The mean 
percentage of change in lesion size was 71.79 ± 23.40% 
in Group A and 54.59 ± 25.46% in Group B (P = 0.056) 
and 7.01 ± 1.51 and 5.62 ± 1.78 for mean VAS change 
in each group respectively (P = 0.012). The mean 
of reduction in lesion size was 17.62 ± 6.97 cm and 
12 ± 5.71 cm in the case [Figure 1] and control group 
[Figure 2] respectively (P = 0.018). Comparing the 
percentage of improvement in the lesion size and 
mean VAS change revealed a statistical difference 
between the two groups [Table 2]. Complete clearance 
was achieved in one patient in each group. This 
lesion was 16 mm and 7 mm in Group A and B, 
respectively. The treatments of both lesions were 
begun when the children were 60 day old; the lesions 
were on the lumbar and face in Group A and B, 
respectively. Because, the highest rate of progress 
in hemangioma (proliferation phase) is in the first 
3 months of life,[5] the mean change in size in each 
group was divided into ≤3 months and > 3 months and 
then evaluated [Table 3]. There was no correlation 
between treatment initiation time and better 
results. None of the patients in Group B reported 
any systemic adverse effects such as hypotension, 

bradycardia, sleep disturbance or anxiety and 
hypoglycemia. In the Group A, two patients (12.5%) 
with hemangioma on the face and in Group B, five 
patients (31.25%) with hemangioma on the face and 
finger (four and one patients respectively) developed 
hypopigmentations (P = 0.27). In the Group A, two 
patients (12.5%) with hemangioma on the face and 
upper extremity and in Group B none of the patients 
developed change in texture (P = 0.16). No ulceration 
or hyperpigmentation occurred during treatment in 
either group.

DISCUSSION

IH is a vascular tumor that is the most common 
soft‑tissue tumor in infants less than 1 year old.[1] 
Infants with hemangiomas were more likely to be 
Caucasian, have low birth weight, pre‑mature, the 
product of multiple gestation pregnancies and born 
to older mothers.[2] There is no consensus about its 

Table 1: Demographic data and IH anatomical location
Demographic 
charastristic

PDL+timolol PDL P value

Gender
Male 3 5 ‑
Female 13 11

Location
Face 9 11 0.49
Trunk 3 2 0.63
Extremities 4 3 0.08

Age of diagnose
Mean (SD) 32.69±24.64 25.69±21.16 0.39
Median 30 30

Age of onset
Mean (SD) 148.12±85.88 146.25±60.87 0.94
Median 150 150

Mean lesion 
size (SD) (mm)

25.31±6.76 25±6.55 0.89

IH: Infantile hemangioma, PDL: Pulsed dye laser, SD: Standard deviation

Table 2: Mean percentage change and mean VAS change in the 
case and control group
Mean change PDL+timolol PDL P value
Mean (SD) percentage 
change in hemangioma

71.79±23.41 54.59±25.46 0.050

Mean VAS change (SD) 7.19±1.51 5.62±1.78 0.012
VAS: Visual analog scale, PDL: Pulsed dye laser, SD: Standard deviation

Table 3: Correlation between the time of beginning treatment 
and results
Age (month) mean 
difference in size

≤3 >3 P value

PDL+timolol 15.43 19.33 0.28
PDL+placebo 14.50 11.17 0.33
P value 0.857 0.003

PDL: Pulsed dye laser
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pathogenesis. Several mechanisms have focused on 
different theories such as endothelial progenitor cell 
origin, somatic mutations in genes related to the 
vascular endothelial growth factor signaling.[16‑18] In 
most studies, the hemangiomas are more common in 
females and the infant is a product of the multiple 
gestations such as those in our study. In the study of 
Haggstrom et al., male to female ratio was 1‑3. Most 
hemangiomas appear during the first few weeks of 
life as in our study.[2] In Waner et al.’ study 15‑60% 
hemangiomas were congenital, the percentage 
of which was 40.65% in this study.[19] There has 
been the idea that “active non‑intervention” is a 
better way to approach babies with hemangioma 
unless it becomes complicated.[20] However, parent 
anxiety and the effect of the impairment on the 
growing baby such as psychosocial effects and 
its physical scar has forced researchers to find a 
treatment.[20] Many treatments are available such 
as topical corticosteroids, imiquimod, intralesional 

corticosteroids, oral corticosteroids, and beta 
blockers.[9] Two new treatments that are supposed to 
be effective are topical timolol a non‑selective beta 
blocker and PDL585 nm.[21,22] In the multicenter 
study done by Chakkittakandiyil et al. from 2011 to 
2012 in the US it became clear that topical timolol 
was safe and effective for small and superficial 
hemangiomas.[23] This study showed the safety of 
using the timolol gel, which was without any systemic 
adverse effects.[23] In the case series that was carried 
out by Moehrle an et al. one the treatment of 11 IH 
s with topical tiomolol 0.5% gel was associated with 
the growth arrest, reduction in redness, thickness; 
complete resolution was achieved in seven patients, 
and its regression occurred earlier than spontaneous 
regression.[22] The first published randomized 
controlled trial that compared no intervention or early 
treatment of IH with 585 nm PDL without epidermal 
cooling for superficial hemangioma, showed that early 
intervention was significantly more likely to result in 

Figure 1a: Two months old boy with a perioral infantile hemangioma 
treated with Pulsed dye laser and timolol gel at the start of treatment (c)

Figure 1b: Two months old boy with a perioral infantile hemangioma 
treated with Pulsed dye laser and timolol gel 4months later (d)

Figure 2a: Nine months old girl with a perioral infantile hemangioma 
treated with Pulsed dye laser at the start of treatment (a)

Figure 2b: Nine months old girl with a perioral infantile hemangioma 
treated with Pulsed dye laser 4 months later (b)
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complete clearance of hemangioma in 1 year olds (30% 
of those treated with early PDL versus. Only 5% of 
the control group P > 0.001).[24] However, in this study 
the adverse effects were high (45% case group, 15% 
control group). In our study, the adverse effect rate 
was 25% and this may be due to concomitant use 
of timolol gel and laser or using the different pulse 
durations. In Rizzo et al.’ study, 595‑nm PDL with 
dynamic cooling for 105 hemangiomas was used; 
according to this study, near‑complete or complete 
clearance in color was achieved for 81% and thickness 
for 64% of cases and there was no scarring or atrophy. 
Ulceration occurred in one case and hyper and 
hypo pigmentation occurred in 4% and14% of the 
hemangiomas respectively.[8]

Some authors believe that PDL is a good method 
in ages below 6 months when its cosmetic effects 
are relevant and after this age laser therapy should 
be used for residual lesions.[1] Based on our study 
there is no differ between the two groups when 
treatment begins before 3 months of age, but PDL 
plus timolol is more effective than PDL alone when the 
beginning of treatment is after the age of 3 months. 
Furthermore, the beginning time of treatment 
(before 3 months or after) had no effects on treatment 
results. However, Rizzo et al. reported a retrospective 
study with excellent clearance rate and only few 
adverse effect in the early treatment of superficial 
hemangiomas using 595 nm PDL and Kessels et al. 
reported in their prospective study that treatment of 
IH with PDL595 nm had a significant effect on the 
proliferative phase but also had effects on reducing 
proliferation sometimes beyond the age of 6 months.[1] 
In our prospective cohort study, the results showed 
that adverse effects were the same in both groups 
and most of them were change in texture or hypo 
pigmentation. Both methods discussed in our article 
were effective in size reduction and the improvement 
of the visual score of hemangiomas; however, the 
effectiveness of PDL plus timolol in mean size 
change or mean VAS improvement was statistically 
more effective than PDL alone. However, significant 
clearance was not achieved possibly because of the 
short duration of treatment (four sessions). In the 
study of Christopher et al., on average five sessions of 
treatment were performed and complete clearance was 
achieved in 36.4%, and excellent improvement was 
achieved in 77.3% of the cases.[25] Our study showed 
that the location of lesions did not have any effect on 
the result of treatment. According to the results, it 
seems that PDL plus timolol is more effective than 
PDL alone and if the physician decides to use PDL for 
the treatment of hemangima, it is better to combine it 
with topical timolol especially when the infant’s age 
is more than 3 months.

The limitations of our study were short duration of 
treatment and the lack of objective methods for result 
assessment.
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