
Introduction

The incidence of infantile hemangioma (IH) ranges between 2% and 10% (1-3). It is one of the most 
common childhood tumors. Most of the IHs that emerge in the first 2 weeks after birth regress 
spontaneously before the age of 4-7 years (4). However, 10%-12% of the patients require treatment 
due to complications. Propranolol, a beta-blocker, has been used since 2008 in the hemangioma 
treatment (2, 5). There are several studies reporting that oral propranolol is an effective and safe 
treatment modality, especially in the first year after birth, which is the proliferative phase of 
hemangioma. 

The aim of our study was to evaluate the results and the efficacy of oral propranolol treatment 
in IH. 

Material and Methods

The records of the patients who were diagnosed with IH at our clinic and received oral propranolol 
treatment between 2009 and 2015 were retrospectively reviewed. 

The patients were evaluated with respect to age, gender, localization of the lesion, indication 
for propranolol use, age at the beginning of the treatment, treatment outcome, side effects, 
and complications. The indications for the initiation of the propranolol treatment were life-
threatening conditions, local complications, or unpleasant cosmetic appearance. Before the 
propranolol treatment, full blood count and blood glucose levels were examined in all the 
patients. Routine cardiological examination, electrocardiography, and echocardiography were 
carried out. Patients with normal blood findings and cardiological examination were included 
in the study. Radiological imaging was done with ultrasound (USG). Magnetic resonance imag-
ing of the lesions located in the head and neck area, in the midline, and in suspected patients 
was also performed.
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The patients were hospitalized before the propranolol treatment. 
The initial dosage of 0.5 mg/kg/day was administered in 2 divided 
doses. Cardiac parameters and blood pressure were monitored 
closely, and blood glucose levels were checked 4 times a day. In 
patients who had normal values of all the monitored parameters, 
the dose was increased to 2 mg/kg/day, and the patients were 
discharged on the second day of the treatment. The first control 
in the outpatient clinic was done after 15 days. The parents were 
advised to take a picture of the lesion, measure the blood pres-
sure and the pulse once a week, and check the blood glucose level 
twice a week.

The response to propranolol treatment was evaluated accord-
ing to the changes in the color and size of the lesion and ra-
diological examination. A 75% decrease in the size and a sig-
nificant change in color of the lesion were assessed as a “full 
response,” a 50%-75% decrease in the size and fading in color 
were assessed as a “partial response,” and no significant change 
was labeled as “non-response.” Following the treatment, the 
propranolol application was discontinued after a gradual dose 
decrease.

Ethics committee approval was received for this study from the 
ethics committee of Cerrahpasa Medical Faculty. Informed consent 
was not received because the study was made retrospectively by 
examining file records of the patients after ethic committee ap-
proval.

Mann-Whitney U-test and Chi-Squared test were used for statisti-
cal analysis. Statistical significance level of alpha was accepted 
as p <0,05. Data analysis was conducted using Statistical Package 
for Social Sciences software version 15.0 (SPSS Inc.; Chicago, IL, 
USA).

Results

The mean age of the 30 included patients (22 females and 8 
males) was 13.6 months (2 months-10 years). The following are 
lesion locations: head and neck (n=13), perineal-gluteal area 
(n=7), trunk (n=5), and intraabdominal area (n=1) (Figure 1). 
Seven patients had more than one hemangioma with differ-
ent localizations. Indications for the propranolol administra-
tion were unpleasant cosmetic appearance (n=17), local com-
plications (ulceration, infection, postsurgical relapse; n=8) and 
life-threatening conditions (hemorrhage [n=3] and respiratory 
distress [n=2]). All of the lesions were initially interpreted as 
hemangioma after the radiological examination. In 10 patients, 
the age at the start of the treatment was 0-6 months (33%), in 17 
patients, 6-12 months (57%), and in 3 patients, it was 1 year and 
older (10%) (Table 1).

Considering the treatment evaluation, 14 patients had a full re-
sponse (46.7%), 11 patients a partial response (36.7%), and 5 pa-
tients had no response (16.7%) (Table 2).

The age at the beginning of the treatment was 13.3 months (2-96 
months) in patients with a full response (n=14), 16.5 months (2-
120 months) in patients with a partial response, and 8.4 months 
(5-12 months) in patients with no response (n=5). 

There was no statistically significant difference between the age at 
the beginning of treatment and the response to the propranolol 
treatment (p>0.05).

The propranolol application lasted 14.3 months (2-24 months) in 
patients with a full response (n=14), 8.1 months (3-24 months) 
in patients with a partial response (n=11), and 6.4 months (2-9 
months) in patients with no response (n=5). 

There was a statistically significant difference between the dura-
tion of the propranolol use and the response to the treatment 
(p<0.05).

The mean follow-up period after the discontinuation of the drug 
was 28.5 months (3-48 months) in patients with a full response 
(n=14) and 24.1 months (0.5-48 months) in patients with a partial 
response (n=11).
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Table 1. Demographic characteristics of the patients 

Number of patients (n)	 30

Mean age 	 13.6 months  
		  (R: 2 months-10 years)

Females/Males	 22/8

Location of the lesions (n)

	 - Head and neck	 13

	 - Extremities	 12

	 - Perineal-gluteal 	 7

	 - Trunk	 5

	 - Intraabdominal 	 1

Indication for the propranolol use (n)

	 - Unpleasant cosmetic appearance 	 17

	 - Local complications 	 8

	   Ulceration, infection	 7

	   Postsurgical relapse	 1

	 - Life-threatening conditions	 5

	   Hemorrhage	 3

	   Respiratory distress	 2

Side effects (n)

	 - Hypoglycemia	 1

Table 2. Comparison of the response to the treatment with 
the age at the beginning of propranolol treatment and the 
duration of propranolol treatment (p<0.05 was accepted as 
statistically significant) 

	 Number of	 Age at the Start 	 Duration of 
Response to the	 Patients 	 of the Treatment 	 Propranolol Use 
Treatment	 (n)	 (months)	 (months)

Full response	 14	 13.3 (2-96)	 14.3 (2-24)

Partial response	 11	 16.5(2-120)	 8.1 (3-24)

No response	 5	 8.4 (5-12)	 6.4 (2-9)

p		  0.717	 0.040*



Özcan et al. Hemangiomas and Oral Propranolol Management

229

The repeated clinical and radiological examination in 5 patients 
who did not respond to the propranolol treatment revealed that 
2 of them had lymphangioma. One of them received bleomycin 
injection, and the other one is still under follow-up. One patient 
underwent surgical excision in another medical center, and the 
pathological examination indicated hemangioma. One patient re-
ceived alcohol injection, and the other patient is under follow-up 
(Figure 2).

Hypoglycemia occurred only in 1 patient during the propranolol 
treatment. No other side effects were observed.

Discussion

Infantile hemangiomas are known as benign vascular tumors that 
are rather common in childhood. IHs usually emerge within the 
first few weeks after birth. A fast proliferation phase is followed 
by stabilization and regression phases. IHs are tumors that re-
gress spontaneously and disappear between the ages of 4 and 7, 

even without any treatment. However, 10%-15% of patients re-
quire treatment due to the various complications (4, 6). Common 
indications for the treatment are certain risks, which may cause 
problems, such as functional and cosmetic problems with regard 
to localization, local complications (e.g., ulceration and bleeding 
and obstruction according to the localization), and life-threatening 
conditions such as respiratory distress (7). In our study, the most 
common indications for the treatment were lesions with unpleas-
ant cosmetic appearance and local complications such as bleeding 
and ulceration.

Several medical methods (e.g., systemic steroids, interferon, and 
vincristine) have been recommended for IH treatment. Oral pro-
pranolol treatment was introduced by Léauté-Labrèze in 2008 (5, 
8). The goal of propranolol treatment is to decrease the growth 
during the proliferation phase and to induce regression. There-
fore, related studies suggested the use of propranolol in the fast 
progression phase, that is, during the first year after birth (2, 6). 
In 90% of the patients in our study, the propranolol treatment was 

Figure 1. a-c. A 3.5-year-old female patient, with hemangioma of the right scapular region (a) before the treatment; (b) 6 months after the propranolol 
treatment; and (c) 18 months after the propranolol treatment

a b c

Figure 2. Results of the evaluation of patients with no response

Patients with no response
to treatment

n=5

Repeat of radiological and
clinical examinations

Lymphangioma → n=2

Bleomycin injection → n=1

Follow-up → n=1

Hemangioma → n=3

Surgical excision (another center) → n=1

Alcohol injection→ n=1

Follow-up → n=1



initiated before the age of 1. However, there was no statistically 
significant difference between the age at the beginning of the pro-
pranolol treatment and the response to the treatment.

With regard to literature, almost all the studies focused on the pro-
pranolol treatment were retrospective studies. As there are only 
a few prospective, randomized studies, there is no consensus on 
routine cardiological examination before the IH treatment and on 
the propranolol dose. In most of the studies, routine cardiologi-
cal examination and ECG were recommended. On the other hand, 
as the co-occurrence of IH and cardiac anomaly has not been re-
ported, routine echocardiography has not been recommended (9). 
However, we consider routine cardiological examination before 
the treatment and ECG and echocardiography as necessary for all 
the patients. We did not find any patients with cardiac anomaly in 
our patient group. 

The recommended propranolol dose in the literature is 1-3 mg/
kg/day. The common view is that the propranolol treatment 
should be started with a low dose, which should be increased 
until the target dose is reached, monitoring at the same time the 
cardiac effects and blood glucose levels (10, 11). In our clinic, we 
begin propranolol treatment with a starting dose of 0.5 mg/kg/
day after the patient hospitalization. The targeted dose is 2 mg/
kg/day.

The most common side effects of the propranolol treatment are 
hypotension, bradycardia, and hypoglycemia (12). Bronchocon-
striction, diarrhea, gastroesophageal reflux , and acrocyanosis 
are less frequently encountered. Although the cause of hypo-
glycemia remains unclear, glycogenolysis and gluconeogenesis 
induced by catecholamines and the inhibition of lipolysis may 
be responsible. In different patient groups, there were only a 
few propranolol side effects reported, and it was stated that pro-
pranolol was an effective and safe IH treatment method. In the 
meta-analysis of Léauté-Labrèze et al. (9), it was reported that 
propranolol treatment did not cause any serious side effects and 
that it might be safely used. Moodley et al. (13) reported in his 
study that they did not observe any side effect. In our patient 
group, we did not encounter any side effects except hypoglyce-
mia in 1 patient.

In published studies, there is no consensus on the duration of 
propranolol treatment. Chang et al. (2) conducted a study with 
149 patients and reported that the appropriate therapy should 
be continued until a response was obtained or until 1 year of 
age. In the same study, it was also stated that the duration of 
the treatment was longer and the recurrence rate was higher 
in patients with partial response. In other studies, it was also 
emphasized that the recurrence rates were ranging between 10% 
and 30% in patients with early treatment discontinuation (2, 10). 
In our study, there was also a statistically significant difference 
between the duration of propranolol treatment and the response 
to the treatment. Therefore, we believe that propranolol should 
be applied for at least 1 year in case of IH, and the decision about 
the discontinuation should be made according to the clinical and 
radiological data.

It was reported that the rate of IH patients, who did not respond 
to propranolol treatment, was 2% to 10% (13). The same rate was 
16.7% in our patient group. The reason for this conflicting result 

is that 2 patients were erroneously diagnosed with hemangioma 
after the first radiological examination. The re-evaluation showed 
that the lesions in these patients were lymphangiomas, and they 
were treated accordingly. In the remaining 3 patients, the duration 
of the propranolol treatment was shorter compared to the patients 
with a full and partial response. We believe that this affected the 
treatment non-responsiveness.

Conclusion

Propranolol use is an effective and safe method in IH treatment, 
and it can be considered the first-line therapy. It was observed that 
the clinical response continued during the prolonged administra-
tion of the drug. In patients with no response to treatment, clini-
cal and radiological evaluation should be repeated. In IH patients 
with no response to propranolol, other treatment options should 
be considered.
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