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Abstract  

Objectives. Infantile hemangiomas (IHs) are the most common benign tumors in infanthood. 

Although they are often self-limiting, management of IHs is still controversial because residual 

lesions may persist in some cases. The aim of this study is to report our experience with patients 

affected with IH and investigate the frequency of residual lesions in treated versus untreated 

patients. 

Methods. This retrospective observational study enrolled patients with IHs evaluated over the past 

10 years. Patients were managed with systemic or local pharmacotherapy, laser therapy, a 

combination of them, or with observation only.  

Results. A total of 432 patients were included: 71% received one or more therapies for IHs. 75.2% 

of untreated patients had at least one residual lesion, compared to 41.4% of treated patients (p < 

0.001). Patients treated with laser therapy or topical timolol had the lowest rate of residual lesions. 

Conclusions. This rather large case series suggests that IHs management with pharmacotherapy and 

especially laser therapy is associated with lower number of residual lesions than observation only. 

Although propranolol can be very useful to avoid life-threatening complications and severe tissue 

impairment, laser therapy and topical timolol are potential effective treatments to decrease the 

incidence of residual lesions, mostly associated with superficial IHs. 

 

 

 

 

 

 

 

 

 



Introduction  

Infantile hemangiomas (IHs), benign proliferations of endothelial tissue, have a growth 

pattern typically characterized by an early proliferative phase, driven by angiogenic growth factors 

(1) (2) (3) during the neonatal period or early infancy, followed by spontaneous partial or complete 

involution immediately after the proliferation phase, or after a plateau period (4) (5) (6). IHs occur 

in approximately 1–3% of newborns, with a prevalence of 10–12% by one year of age, and a 

predominance among preterm births, females, twins and Caucasians (4) (7).  

IHs are usually classified as either superficial, deep, or mixed, and further subclassified into 

localized or segmental forms (8) (9). Although the lesions are often self-limiting, residual lesions 

such as telangiectasia, residual fibrous or fatty tissue, atrophy, discoloration, distortion of the 

anatomical profile or alopecia occur in some cases (10) (11) (12).  In a follow-up study of residual 

lesions up to 74% has been reported. These residual lesions are permanent and do not involute 

spontaneously representing an aesthetic and socializing problem, and surgical treatment is often 

required (13). 

Furthermore, lesions that threaten to compromise vision or airway patency, or which cause 

ulcerations or permanent disfigurement, may also occur. Management of IHs has evolved in last 

decades.  

Treatment with high-dose of systemic corticosteroids has been widely used, despite the 

associated risk of side effects (14) (15) (16). Since 2007, propranolol was identified as an 

alternative effective agent for treating IH (17) and has largely replaced or in a few cases used in 

combination with corticosteroid therapy (18) (19). 

Since the identification of propranolol as a treatment for IHs by Léauté-Labréze et al. (17), 

numerous authors have confirmed their findings (20) (21) (22). Its mechanisms include 

vasoconstriction, inhibition of angiogenesis and apoptosis. 

Lately topical timolol, an off-label therapy used to this day to treat glaucoma, was found 

effective in superficial IHs management with a similar pathogenetic mechanism (23) (24), with a 



high profile of tolerability and safety (25).  

 Finally, laser therapy with dye-lasers having wavelengths overlapping the absorption 

spectrum of oxyhemoglobin has been proposed for treating IHs. This technique is considered the 

first choice of laser for treating capillary vascular malformations and residual telangiectasias of IHs, 

using a selective photothermolysis mechanism (26) (27) (28) (29) (30) (31). It is also effective for 

fatty-fibrous deposits and on correction of anatomical distortion, due to the thermo-induced lysis of 

collagen which promotes the remodeling of the tissue, linked to the reduction of TGF-B1 (growth 

factor-B1) and CTGF (connective tissue growth factor) (32) (33). Laser therapy is also the standard 

of care for ulcerated lesions (34); in addition, combining dye-laser therapy with propranolol can 

improve outcomes (20) (35). Although these therapeutic approaches seem useful in the management 

of IHs, data on their real efficacy are limited. Aim of this study was to describe our experience with 

patients affected with IHs and investigate the frequency of residual lesions in treated versus patients 

managed with only observation. 

 



Materials and Methods 

In this retrospective observational study, we enrolled patients with IHs who were evaluated 

over the past 10 years (from January 2007 to December 2017) in the pediatric dermatology Unit of 

the Fondazione I.R.C.C.S. Ca' Granda Ospedale Maggiore Policlinico, Milan, Italy.  

 

Patients 

All eligible subjects were patients diagnosed with IHs in their first 60 days of life and with a follow- 

up evaluation of at least five years.  

Patients managed with i) only observation, ii) pharmacological treatment, iii) dye-laser or iv) a 

combination of the two latter, were included. Patients affected by syndromic IHs, non-involuting 

congenital hemangiomas, rapid-involuting congenital hemangiomas, partially involuting congenital 

hemangiomas or patients that had received other types of therapy like surgery were excluded from 

the study. From each eligible case, we extracted data on demographics, type and site of the IH, 

management, follow-up and outcomes.  

 

Management 

Only observation. Patients who did not receive any drug or treatment potentially influencing the 

course or extension of IHs were considered as managed with only observation.  

Pharmacotherapy. Patients managed with pharmacological treatment received steroids, propranolol, 

or topical timolol. The treatments were initiated between ages 15 to 90 days. Patients receiving 

corticosteroid therapy were administered oral betamethasone 0.1-0.2 mg/kg/day. Patients treated with 

propranolol, underwent routine blood testing, thyroid function tests, and examination by a pediatric 

cardiologist before the beginning of the treatment. The cardiologist evaluated medical history and 

performed a physical examination along with heart rate, blood pressure, electrocardiogram, and 

echocardiogram. Patients without contraindications were prescribed oral propranolol 2 mg/kg/day. 

Heart rate and blood pressure were monitored monthly. Patients under topical timolol (Timogel®, 1 



mg/g) were treated with 2 drops timolol twice a day on the lesion directly. 

Dye-laser. A dermatologist (RC) performed all laser procedures in the multiuse outpatient facility in 

the pediatric clinic. An anesthetic cream (2.5% lidocaine, 2.5% prilocaine, Emla®, AstraZeneca 

S.p.A., Milan) was applied one hour before laser therapy and topical gentamicin was applied 

afterwards. A flash-pumped dye laser was adopted performing a double passage treatment in the same 

session, 7.5 - 8.5 J/cm2 10 msec followed by 7.5 – 8.5 J/cm2 1.5 msec. Laser therapy was used in all 

deep, periorificial, and segmental IHs, in addition to those with small or intermediate size that had 

relevant esthetic impact. Dye laser sessions were performed twice a year and up to a total maximum 

of six session on the basis of the clinical evolution of the lesions. Due to the large number of patients 

demanding laser treatments in our clinic we were forced to reduce the number of sessions for each 

patient. In order to exploit the properties of systemic therapy (if provided for) we preferred to use 

laser treatment during the involution phase. We were also forced to perform laser only twice yearly 

for the same reason.   Laser treatments ware stopped when there was no residua at the clinical 

revaluation. 

 

Follow-up and outcomes 

Patients who underwent only observation were monitored in the outpatient dermatology clinic every 

3-6 months in the first 2 years, then every 6–12 months. Patients receiving propranolol were 

monitored after one month, three months, and at the end of therapy. The duration of therapy was based 

on patient age, response to therapy, and lesion location. Patients managed with dye laser were 

monitored every 4-6 months. At each follow-up appointment the lesions volume, color, and 

consistency, were assessed and rated by at least two pediatric dermatologists. Patients with complete 

lesion regression were follow-up annually. 

For the purpose of this study, healing was considered as the absence of clinically detectable lesions, 

absence of tumefaction, intact skin, and absence of residual lesions. The presence for at least five 

years of the following skin alterations were considered as residual lesions: telangiectasia, fibro-fatty 



residues, atrophic scarring or discoloration of the skin (11) (36) (37). They compared in person the 

lesion versus initial photograph. 

The pediatric dermatologists who performed the follow-up evaluations were aware of previous or 

ongoing treatments. 

 

Statistical Analysis 

Categorical variables were presented as absolute numbers or percentages and were analyzed using 

the contingency table analysis with the Chi-square or Fisher’s test, as appropriate.  

All tests were two-sided and a p-value of less than 0.05 was considered as statistically significant. 

Data analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA) statistical 

software. 

 

 

 



Results 

The study population consisted of 432 (315 female) patients. Approximately half (52%) of 

the lesions were located on the face or scalp. Multiple lesions were detected in 9.5% of cases. Of 

the 432 patients enrolled, 307 (71.1%) received at least a therapy for IHs (table 1). Treatment was 

more common in the group of patients with deep, segmental, large, or periorificial lesions (97.5%), 

than in ones mixed (62.3%) or superficial (46.6%) lesions.  The algorithm showing the treatment 

approach is given in suppl. Fig. 1. 

A total of 125 (28.9%) patients were managed with observation only. Pharmacology 

treatment was given in 129 (29.9%) patients and dye laser in 178 (41.2%) patients. 

More than one therapy was administered in 115 (16.6%) patients: laser and other therapies 

(except for propranolol) in 20 (17.3%), laser and other therapies (including propranolol) in 52 

(45.3%) patients, and laser therapy and propranolol in 43/115 (37.4%) patients.  Propranolol was 

administered for 6 months in 107/162 patients (66%), between 7 and 9 months in 29/162 patients 

(17.9%), and 10-13 months in 24/162 patients (16%). The duration of corticosteroid therapy ranged 

from 20–40 days. A single laser therapy session was performed on 85 out of 178 patients (47%), 

two sessions were performed in 59 out of 178 patients (33%), and 34 of 178 (20%) received three or 

more procedures. Seventy-one out of 307 (23.1%) patients were treated with topical timolol for a 

period between 1 and 15 months with a mean of 6.59 months. 

 

Residual lesions 

Overall, 75.2% of untreated patients remained with at least one of the characteristics 

described (ie. Telangiectasia, Fibro-fatty tissue) as residual lesion, compared to 41.4% of treated 

patients (p < 0.001) at 5 years follow up. Patients treated with only laser therapy had the lowest rate 

of residual lesions as compared to untreated patients (25.8% vs 75.2%, respectively, p < 0.001). We 

also observed a lower rate of residual lesions in patients under topical timolol as compared to 

untreated patients (27.8% vs 75.2%, respectively, p < 0.001) as shown in Table 2. A combined 



therapy with propranolol and dye-laser was associated with a lower percentage (46.5%) of residual 

lesions than the therapy with propranolol alone (56.7%), as shown in Fig. 2.  

 



Discussion 

 

This study involving more than 400 patients affected with IHs points out that patients managed with 

only observation present a higher number of residual lesions than ones receiving pharmacological 

treatments or dye laser. At the same time, management with laser therapy or topical timolol is 

associated with the lowest number residual lesions; moreover, most patients with residual disease 

had superficial lesions, which in current practice are less likely to receive treatment. 

According to previous studies (31) (38), dye-laser therapy and topical timolol are effective on 

superficial lesions (39) (40), and dye-laser is effective during the involution phase of the lesions. 

Previous observations pointed out that laser-therapy might also reduce the proliferative phase of 

childhood hemangiomas (41). In this study, laser therapy was limited to the involution phase of 

hemangiomas and therefore we cannot support nor infer the effectiveness of laser therapy in the 

early management of hemangiomas. On the other hand, propranolol is currently the gold standard 

treatment in the growth phase of deep, segmental, periorificial, or life-threatening IHs, both for its 

effectiveness and for its higher safety compared to corticosteroids (42). However, these types of IHs 

tend to heal completely, whilst the most superficial, mixed, or cobblestone-like forms tend to be 

associated with residual lesions, which can have a significant impact on patients and their families 

due to their large size and negative esthetic consequences (10) (36) (43). Finally, also in IHs 

undergoing systemic treatment, laser therapy has been claimed as a potential therapy to improve the 

aesthetic outcome, in combination with systemic beta-blocker therapy (37) (44). Thus, treatment of 

lesions or residual lesions with a dye-laser can prevent outcomes that are less esthetically appealing, 

and, if on the face or exposed limbs, may cause psychological distress in young patients. 

Pharmacological treatment blocks the expansion of lesions and reduces the time required for 

healing. It is generally reserved for cases in which IHs cause a health risk or tissue damage. In this 

study, the tendency to use propranolol in patients with complex IH could partly underly its apparent 

lower clearance rates of residua if compared with the use of only laser therapy. A combination of 



these therapies, especially in patients with more complex IHs, could represent the most effective 

therapeutic mode in order to both reduce the healing time and prevent the permanent lesions. 

Indeed, while treating large deep lesions during the growth phase with pharmacological therapy is 

effective for preventing complications due to their rapid growth, treating superficial lesions in the 

post-expansive phase with dye-lasers can greatly reduce the occurrence of permanent lesions in 

complex IHs. 

Lastly, we observed that topical timolol was also able to reduce residual. The results obtained are 

referred mostly to simple and superficial IHs often not treated to date. These untreated patients 

represent the most suitable class to make a comparison with the patients under topical timolol 

because their lesions are mostly small and superficial too. Topical therapy can be considered in 

association to other pharmacological or laser therapies. However, it can also represent an efficient 

treatment for lesions that current practice recommends for a “wait and see” approach, and actually 

are those that might lead to permanent lesions.  

The strength of this study is that it includes a rather large sample of patients affected by IHs and 

managed by different treatment strategies. Yet, the study has at least several limitations. First, it is a 

retrospective monocentric study not blinded to treatment modality. Second, small superficial lesions 

were somewhat underrepresented in our population, likely because these are often managed by the 

primary pediatrician. Third, laser treatments have been performed during the involution phase only 

and IHs chosen for observation only represent the simpler and most superficial hemangiomas. 

In conclusion, dye-laser and topical timolol are promising treatments to reduce the risk of residual 

lesions in patients affected with IHs. Their application might also be beneficial in patients 

previously managed with propranolol and with persisting lesions. Randomized controlled studies 

are needed to further support their use in day to day care of children with IHs.  
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Figure legends 

Figure 1. Algorithm showing the treatment approach  

Figure 2. The percentage of residual lesions in treated vs. untreated patients, according to treatment 

modality.  

 

Table legend 

Table 1. Characteristics of the patients with infantile hemangiomas (N=432), management and 

residual lesions at follow-up 

Table 2.  Outcome, efficacy and safety



Table 1. Characteristics of the patients with infantile hemangiomas (N=432), management and residual lesions at follow-up 
 

No therapy Timolol 
Laser + other 
therapy (not 
propranolol) 

Propranolol + 
other therapy 

Only 
propranolol 

Propranolol 
+ laser 

Only laser 

Patients, N (%) 125 (29) 36 (8) 20 (5) 52 (12) 67 (15) 43 (10) 89 (21) 

Males, N (%) 35 (28.0) 10 (27.8) 9 (45.0) 8 (15.4) 20 (29.9) 11 (25.6) 24 (27.0) 

Type of Hemangioma        
Superficial, N (%) 55 (44.0) 27 (75.0) 2 (10.0) 0 (0.0) 0 (0.0) 0 (0.0) 19 (21.3) 
Mixed, N (%) 66 (52.8) 9 (25.0) 16 (80.0) 9 (17.3) 17 (25.4) 10 (23.3) 48 (53.9) 
Deep, segmental or periorificial, N (%) 4 (3.2) 0 (0.0) 2 (10.0) 43 (82.7) 50 (74.6) 33 (76.7) 22 (24.7) 

Localization        
Face / scalp, N (%) 48 (38.4) 12 (33.3) 9 (45.0) 35 (67.3) 52 (77.6) 25 (58.1) 42 (47.2) 
Trunk / arms, N (%) 64 (51.2) 18 (50.0) 9 (45.0) 4 (7.7) 7 (10.4) 10 (23.3) 35 (39.3) 
Other / multiple localizations, N (%) 13 (10.4) 6 (16.7) 2 (10.0) 13 (25.0) 8 (11.9) 8 (18.6) 12 (13.5) 

Residual lesions        
None, N (%) 31 (24.8) 26 (72.2) 11 (55.0) 25 (48.1) 29 (43.3) 23 (53.5) 66 (74.2) 
≥ 1, N (%) 94 (75.2) 10 (27.8) 9 (45.0) 27 (51.9) 38 (56.7) 20 (46.5) 23 (25.8) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 2. Outcome, efficacy and safety.  
 

 

No therapy 
N=125 

Timolol 
N=36 

Laser + other therapy 
(not propranolol) 

N=20 

Propranolol + 
other therapy  

N=52 

Only 
propranolol 

N=67 

Propranolol + 
laser N=43 

Only 
laser 
N=89 

All 
therapies 

N=307 

Median healing time 
(months) (IQR) 

39 (28-50) 
15 (12-

18.5)*,1 
28.5 (18.5-36)*,1 30.5 (18-36)*,1 19 (14-24)*,1 22 (16-34)*,1 

30 (23-

38)*,1 

23 (16-

34)*,1 

Complications         

None, N (%) 120 (96.0) 35 (97.2) 19 (95.0) 41 (78.8) 58 (86.6) 31 (72.1) 71 (79.8) 
<0.001 

≥1, N (%) 5 (4.0) 1 (2.8) 1 (5.0) 11 (21.2) 9 (13.4) 12 (27.9) 18 (20.2) 

p-value2  1.000 1.000 0.001 0.022 <0.001 <0.001  

Ulceration, N (%) 4 (3.2) 1 (2.8) 1 (5.0) 10 (19.2)* 9 (13.4)* 11 (25.6)* 17 (19.1)* <0.001 

Bleed, N (%) 2 (1.6) 0 (0.0) 0 (0.0) 2 (3.8) 0 (0.0) 1 (2.3) 1 (1.1) 1.000 

Astigmatism/Amblyopia,N(%) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1 (1.1) 1.000 

Residual lesions         

None, N (%) 31 (24.8) 26 (72.2) 11 (55.0) 25 (48.1) 29 (43.3) 23 (53.5) 66 (74.2) 
<0.001 

≥1, N (%) 94 (75.2) 10 (27.8) 9 (45.0) 27 (51.9) 38 (56.7) 20 (46.5) 23 (25.8) 

p-value2  <0.001 0.006 0.002 0.008 0.001 <0.001  

Teleangectasia, N (%) 87 (69.6) 7 (19.4)* 5 (25.0)* 15 (28.8)* 31 (46.3)* 7 (16.3)* 7 (7.9)* <0.001 

Fibro-fatty residues, N (%) 17 (13.6) 3 (8.3) 5 (25.0) 9 (17.3) 9 (13.4) 8 (18.6) 11 (12.4) 0.776 

Atrophic scarring, N (%) 5 (4.0) 0 (0.0) 1 (5.0) 2 (3.8) 3 (4.5) 6 (14.0)* 7 (7.9) 0.368 

Discoloration, N (%) 3 (2.4) 1 (2.8) 0 (0.0) 3 (5.8) 4 (6.0) 2 (4.7) 2 (2.2) 0.570 

Dysmetria, N (%) 0 (0.0) 0 (0.0) 0 (0.0) 3 (5.8)* 2 (3.0) 4 (9.3)* 1 (1.1) 0.070 

 

* p-value <0.05.  

1 Wilcoxon nonparametric test 

2 Chi-square test or Fisher's exact test 

 

 

 

 

 

 

 

 


