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Purpose
The aim of this study was to evaluate the effectiveness of systemic and intralesional
β-blockers in the treatment of periocular infantile capillary hemangiomas and to
compare the effect of intralesional triamcinolone acetonoid injection and β-blockers.
Patients and methods
Totally, 60 patients with infantile periocular hemangioma were included in the study
and were divided into three groups. Group 1 included 20 patients treated with
systemic β-blocker. Group 2 included another 20 patients treated with intralesional
triamcinolone acetate. Group 3 included 20 patients treated with intralesional
β-blocker.
Results
In group 1, 55% of patients showed excellent response, 30% of patients showed
good response, 10% of patients showed fair response, and 5% of patients showed
poor response. In group 2, 50% of patients showed excellent response, 35% of
patients showed good response, 15% of patients showed fair response, and no
patients showed poor response. In group 3, 40% of patients showed excellent
response, 25% of patients showed good response, 25% of patients showed fair
response, and 10% of patients showed poor response.
Conclusion
Systemic propranolol is a good alternative for treating periorbital infantile
hemangiomas. Systemic propranolol is superior to intralesional steroid because
systemic propranolol has fewer side effects. Propranolol provides a more safe and
effective modality of treatment of periocular infantile capillary hemangioma with a
lower incidence of systemic side effects.
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Introduction
Infantile hemangiomas (IHs) are the most common
vascular tumors in the world, affecting 5–10% of
infants and up to 30% of premature babies. IH are
more dominant in White, female, and premature
infants [1].

Most of the IHs occur on the face, head, and neck [2].
Although benign, the involvement of the eyelids may
endanger vision or cause cosmetic defect [3].

Prematurity and weight less than 1500 g are
predisposing factors. IHs have a triphasic pattern:
rapid proliferative phase followed by a plateau period
and then a slow involutive phase [4].

In majority of IHs, treatment is not important, but
strict follow-up is recommended. However, in some
IHs, treatment is needed [3].

Bleeding, ulceration, and subsequent infection can
occur in some cases. Early treatment minimizes
complications [5].
Surgery | Published by Wol
Propranolol is a nonselective B1 and B2 antagonist
developed in 1950s and it was found to be effective in
IHs treatment [6].

The mechanism of action of propranolol is unknown.
It may increase apoptosis and regulate vascular
endothelium growth factor [7,8].

The aim of the study was to assess the value of
β-blocker and triamcinolone acetate in the treatment
of infantile hemangioma and to compare between the
effects of both lines.
Patients and methods
This study was carried out in Mansoura Ophthalmic
Center from July 2014 to July 2016 after obtaining
approval of Mansoura Ophthalmic Ethics Committee.
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Informedwritten consentwas obtained from the parents
of the participants in the study after explaining the
management and answering all their queries.

Inclusion criteria were as follows: hemangiomas causing
obstruction of the visual axis or inducing astigmatism,
strabismus, amblyopia, or anisometropia, cosmetically
annoying hemangiomas, painful IHs, IHs ulcerated
or at risk of being ulcerated, rapidly progressive
hemangiomas, or recurrently bleeding hemangiomas.

The exclusion criteria for propranolol groups (groups 1
and3)wereas follows: severebradycardia,hypersensitivity
to propranolol, and cardiologic pass rejection. Therewere
no exclusion criteria for group 2.

In total, 60 randomly selected patients with IHs who
need treatment were included and were randomly
divided into three groups.
Group 1 (the systemic propranolol group)
Propranolol was administered orally at a dose of
2mg/kg daily divided in two doses. The first dose
was given at full dose and not gradually increased.
Cardiac history was taken from the patients to
exclude any cardiac abnormality. Before beginning of
treatment, all patients were sent to the pediatric
cardiologist for examination. If this evaluation was
normal, patients were included in the group. During
treatment, the dose was adjusted according to the
increase in infant body weight. If any propranolol
complication appeared during treatment, the dose was
readjusted or even completely stopped. All parents
were informed about the possibility of bronchial
obstructive diseases and hypoglycemia with prolonged
fasting due to the inherent risks of propranolol. If
lesions rebounded after stoppage of propranolol,
treatment was started again with the same scheme
until the desired response was obtained and then
weaned. Propranolol was weaned gradually at the end
of the treatment to 1mg/kg daily for 1 month and then
completely stopped.
Group 2 (the intralesional steroid group)
Quantity of 40mg/ml triamcinolone was injected
intralesionally and repeated every month according to
the patient’s response.Volume of 0.2mlwas injected per
cm of lesion diameter with a maximum of 1ml.
Intralesional injection was performed under general
inhalation anesthesia with monitoring of respiration
and cardiac conditions during and after injection.
During injection, a dilated fundus examination was
carried out. Patients were discharged few hours after
injection.
Group 3 (the intralesional propranolol group)
Quantity of 1mg/ml propranolol was injected
intralesionally and repeated every month according to
the patient’s response. Volume of 0.2mlwas injected per
cm of lesion diameter with a maximum volume of 1ml.
Injections were performed under general inhalation
anesthesia with monitoring of heart and chest
conditions during and after injection. Patients were
observed for 12 h, during which blood pressure and
heart rate were measured every hour.
Evaluation of effectiveness
Patients were observed every week in the first month,
every 2 weeks for second month, and every 4 weeks after
that. The size of the hemangioma was followed up with
clinical examination and measured with photography
and was graded according to the final outcome with
respect to size, color, and parent satisfaction as follows:
(1)
 Excellent response: complete disappearance of the
IHs. Residual lesions (telangiectasia and redundant
tissue) are allowed and also considered complete
resolution.
(2)
 Good response: 50%ormore reduction in the size of
hemangiomas but not reaching excellent response.
(3)
 Fair response: less than 50% decrease in the size
of hemangiomas.
(4)
 Poor response: no response or worsening of
hemangiomas.
Results
Totally, 60 patients with IH who needed treatment
were included.

In total, 44 (73.3%) patients were female and 16
(26.6%) were male.

The mean age of the patients at the beginning of
treatmentwas7.12months ranging from1to24months.

The patients were randomly categorized into three
groups.
Group 1 (the systemic propranolol group)
This group included 20 patients, of whom 15 patients
were female and five patients were male (Table 1).

The mean duration of treatment in this group was 8
months (range: 3–14 months) (Table 2).

The final response of the patients in this group was as
follows: 11 patients showed excellent response, six
patients showed good response, two patients showed



Table 1 Demographic features among groups

Groups Number Age Sex

Female Male

Group 1 20 patients (20 eyes) 1–12 months (7.8±6 month) 15 5

Group 2 20 patients (20 eyes) 1–23 months (8.7±5 months) 14 6

Group 3 20 patients (20 eyes) 5–24 months (7.9±8 months) 15 5

Table 2 Duration of treatment among groups

Groups Total Less than mean
duration (8 months)

[n (%)]

Greater than mean
duration (8 months)

[n (%)]

Group 1 20 12 (60) 8 (40)

Group 2 20 12 (60) 8 (40)

Group 3 20 10 (50) 10 (50)

Table 3 Response to treatment among groups

Groups Total Excellent
[n (%)]

Good
[n (%)]

Fair
[n (%)]

Poor
[n (%)]

Group 1 20 11 (55) 6 (30) 2 (10) 1 (5)

Group 2 20 10 (50) 7 (35) 3 (15) 0 (0.0)

Group 3 20 8 (40) 5 (25) 5 (25) 2 (10)

Table 4 Complication of treatment among groups

Groups Total Complicated [n (%)] Noncomplicated [n (%)]

Group 1 20 1 (5) 19 (95)

Group 2 20 3 (15) 17 (85)

Group 3 20 10 (50) 10 (50)

Table 5 Recurrence of the lesion after discontinuation of
treatment among groups

Groups Total Recurrence [n (%)] Nonrecurrence [n (%)]

Group 1 20 2 (10) 18 (90)

Group 2 20 1 (5) 19 (95)

Figure 1
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fair response, and one patient showed poor response
(Tables 3 and 4, Figs 1 and 2).

Onlyonepatientdevelopedsymptomaticbradycardiaafter
1monthof treatment and the treatmentwasdiscontinued.
None of the other cases needed readjustment of the dose
of the medication. After discontinuation of treatment,
the patients were followed up for at least 6 months for
evaluation of the risk for recurrence (Fig. 3).
Only two cases showed regrowth of the lesion after 2
months of discontinuation of treatment. The treatment
was restarted again for 2 months and then weaned
again as stated in our protocol, and the primary
response was regained (Table 5).
Group 2 (the intralesional steroid group)
This group included 20 patients, of whom 14 patients
were female and six patients were male.

The mean duration of treatment was 5.25 months
(range: 3–10 months).

The final response of the patients in this group was as
follows: 10 patients showed excellent response, seven
patients showed good response, three patients
showed fair response, and no patients showed poor
response.



Figure 2

Facial hemangioma of the right side of the upper eye lid and forehead showing excellent response
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Four of the patients showed local side effects after the
injection. Two cases showed skin atrophy and one case
showed skin depigmentation.

The possible systemic side effects of intralesional
steroid were not investigated unless they were
symptomatic.

After discontinuation of treatment, the patients were
followed up for at least 6 months for evaluation of the
risk for recurrence. In this study, only one case showed
regrowth of the lesion after 1 month of discontinuation
of treatment.

The treatment was restarted again using the same
protocol for 3 months.
Group 3 (the intralesional propranolol group)
This group included 20 patients, of whom 15 patients
were female and five patients were male (Table 1 and
Figs 4 and 5).
The mean duration of treatment was 7.75 months
(range: 4–13 months).

The final response of the patients in this group was as
follows: eight patients showed excellent response, five
patients showed good response, five patients showed fair
response, and twopatients showedpoor response (Fig. 4).

No patients developed local side effects during or after
the injection. There were no significant changes in
heart rate or blood pressure.

After discontinuation of treatment, the patients were
followed up for at least 6 months for evaluation of the
risk for recurrence.

Accordingtoourstudy,only twocases showedregrowthof
the lesion after 1 month of discontinuation of treatment.

The treatmentwas restarted againwith the same protocol
for 3 months and the primary response was regained.



Figure 3

Lower lid hemangioma with excellent response after intralesional triamcinolone
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Discussion
IH occurs in about 10% of infants and is more common
in female infants, premature infants, and White
infants [1].

IH is characterized by proliferative phase first followed
by the involuting phase, during which cellular elements
are replaced by fibrofatty deposition [4].

However, functional and cosmetic sequelae may occur
and need management [3].

This study was conducted to study the efficacy of
propranolol in the treatment of periocular infantile
capillary hemangioma and to compare between effects
of propranolol and triamcinolone in the treatment.

The sex distribution in this study in the three groups
was as follows: 73.3% female and 26.6% male; this is in
agreement with other studies that reported that IH is
more common in female infants [8,9].
In this study, in group 1, propranolol was started
in an outpatient regimen at a dose of 2mg/kg twice
daily orally. The full dose was given without a gradual
increase in dose, which is different from the treatment
regimen described by Holmes et al. (2010), in which
propranolol was started at a dose of 0.5mg/kg orally.
Therefore, a second dose of 1mg/kg was given after
4 h after monitoring of blood pressure and heart rate
and measurement blood glucose. If observations
remained stable, the patient was followed up for
further two doses and discharged at the target dose of
3mg/kg/day given in three divided doses [10].
The protocol of this study is also different from that of
Qin et al. [11], who used 1–1.5mg/kg of propranolol in
58 IHs. The patients were hospitalized for 7–10 days,
continued medication at home, and revisited every
2 weeks [11].
Theprotocol of treatment in this study is consistentwith
that ofBuckmiller et al. [5] andZegpi-Trueba et al. [12],



Figure 4

Medial hemangioma with good response after intralesional β-blocker

Figure 5

Comparison of the results in all groups
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in which there were no evaluations of vital signs unless
they were symptomatic.

The mean age of patients in group one was 7.8 months,
which is contradictory to that reported by Qin et al.
[11] and Sans et al. [13], in which the mean age was
4 months (range: 1–12 months) and 4.2 months,
respectively.

The mean duration of treatment in this group was
8 months (range: 3–14 months). Similarly, the mean
duration of treatment in the study by Sans et al. [13]
was 6.1 months.

In this study, the final response of the patients in group
one was as follows: 11 (55%) patients showed excellent
response, six (30%) patients showed good response,
two (10%) patients showed fair response, and one (5%)
patient showed poor response. Moreover, Holmes et al.
[10] treated 31 consecutive patients with hemangioma
and revealed rapid halt in hemangioma proliferation in
100% of cases and a significant reduction in 87% of
cases. The difference in the final outcome is attributed
to the differences in protocol of evaluation of
effectiveness [10].

Similarly, Sans et al. [13] reported that the efficacy of
propranolol in 32 patients was 100% according to the
judgment of the doctor in most cases.

This differs from this study because they considered
any response as a response, unlike the classification in
our study.

The final outcome is consistent with that of Qin et al.
[11],whousedpropranolol in58 infantswithIH,and the
overall responses were as follows: one (1.7%) patient had
scale I, 12 (20.7%) patients had scale II, 35 (60.4%)
patients had scale III, and 10 (17.2%) patients had scale
IV (excellent).However, in this study, excellent response
was higher (55%).

The final outcome is also similar to that of Buckmiller
et al. [5], who studied 32 patients managed with
propranolol and reported that 50% of patients were
excellent responders, 47% were partial responders, and
3% were nonresponders.

Recurrence of IH after stopping propranolol was
seen in children more than 12–14 months of age,
this corresponding to well-completed natural
proliferation phase. This unexplained phenomenon
raises the question whether treatment with
propranolol delays the natural growth phase of
IH. However, in this study, recurrences of IH
were mild and the patients responded well to
retreatment.
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Buckmiller et al. [5] recommend the use of propranolol
until the age of 12 months and not to be weaned before
this age even in the presence of a complete response
before this age.

Similarly, there were two cases that showed recurrence.
They were below 1 year of age at the time of weaning
from propranolol.

The adverse effects of propranolol according to our
protocol were not observed unless they are
symptomatic, unlike other studies such as those of
Buckmiller et al. [5], Laforgia et al. [14], and Sans
et al. [13], which classify and monitor the effect of
propranolol on body systems, even the mild changes.
No hemodynamic changes happened during
treatment with propranolol. Hypoglycemia may
occur due to β-blocking therapy. There were no
symptomatic hypoglycemia in our study as blood
glucose levels were not routinely measured.

Disadvantages of propranolol treatment appear minor
as compared with other modalities for the treatment of
IH, such as systemic corticosteroids and interferon-α
[5].

Mazzola [15] first reported the use of intralesional
corticosteroid injection for the treatment of
hemangiomas. Intralesional injections of steroids
were introduced in an attempt to overcome the
steroidal systemic effects; steroids are still the first-
line of treatment for hemangioma.

According to our study in group 2, the age of our cases
in this group varies from 1 to 23 months, unlike the
study by Chantharatanapiboon [16], in which the age
ranged from 1 month to 15 years.

According to the number of injections, the mean
number of injections was 5.25 (range: 3–10
injections) in our study, and this is comparable to
that reported by Chantharatanapiboon [16], in
which the mean number of injections was 5.7
(range: 1–12 injections).

According to the protocol of treatment in
group 2, our study determined the volume of
material injected according to the size of the
lesion (0.2ml injected per cm of lesion diameter
with a maximum of 1ml), unlike the study by
Chantharatanapiboon [16], in which the volume
was determined according to the age of the patient
(1–2mg/kg of body weight with a maximum of
60mg).
Waner and Suen [17] recommended the use of a
combination of triamcinolone and β-methasone. The
aim of combining the short-acting β-methasone
with the long-acting triamcinolone was to ensure an
immediate effect, which is in contradictory to
our study in which we used only intralesional
triamcinolone [17].

The final response of the patients in group 2 was as
follows: 10 (50%) patients showed excellent response,
seven (35%) patients showed good response, three
(15%) patients showed fair response, and no patients
showed poor response. This is consistent with the
findings of Chantharatanapiboon [16], who reported
an overall response rate of 90% (excellent at 70% and
good at 20%).

In this study, four patients showed local side effects
after the treatment. Two cases showed skin atrophy
and one case showed skin depigmentation. This is
contradictory to the study by Awadein and Fakhry
[9], in which no cases in the steroid group showed
local side effects. However, our finding is consistent
with that of Callahan and Yoon [18].

Retinal artery occlusion of both eyes may occur after
periocular intralesional steroid injections as the injected
material may cause retinal artery occlusion [14]. In this
study, there was no case with retinal occlusion.

Systemic effects of adrenal suppression and growth
retardation have been reported by Chanthara-
tanapiboon [16], but none of these complications
was observed in our study.

According to our study, in group three the mean age in
our study was 5.75 months in the propranolol group,
which is consistent with the finding of Awadein and
Fakhry [9].

The final response of the patients in this group was as
follows: eight (40%) patients showed excellent
response, five (25%) patients showed good response,
five (25%) patients showed fair response, and two
(10%) patients showed poor response. This is
consistent with the findings of Awadein and Fakhry
[9], in which five (42%) patients showed excellent
response, three (25%) patients showed good
response, and two (17%) patients showed fair
response, and two (17%) patients were resistant to
treatment.

Intralesional propranolol was not associated with
significant side effects during or after injection.
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Systemic effects of propranolol may possibly be
reduced with intralesional injection but this is not
proved because hemangiomas are very vascular and
systemic absorption may occur. The injection was
performed under general anesthesia with careful
observation of the heart for immediate management
if significant bradycardia or hypotension occurs.
Atropine would be given in the event of such a
complication. However, we did not encounter such
complications during injection in our study.

Gunturi et al. [19] documented that β-blocker carries
promise as a potential replacement for steroid as first-
line therapy.

Xu et al. [20] found that β-blockers are superior to
corticosteroids in volume shrinkage and in subsequent
appearance of hemangioma.
Conclusion
Systemic propranolol and intralesional steroid provide
an effective modality for the treatment of periocular
infantile capillary hemangioma. Systemic propranolol
has a lower incidence of local side effects and the
final outcome is more cosmetic without the changes,
which are common with intralesional steroid, such
as skin necrosis, depigmentation, fat atrophy, and
calcification.

Although β-blocker is safe with fewer systemic side
effects, overall adverse events during propranolol
treatment appear minor as compared with the
serious side effects of previous modalities for the
treatment of IH, such as systemic corticosteroids
and interferon-α.

Intralesional propranolol according to our study provides
agoodalternativemodalityof treatmentofhemangiomas,
which has slightly lower effectiveness compared
with systemic propranolol and intralesional steroid.
However, further investigations on a large number of
patients for more accurate evaluation and to investigate
the possible local or systemic side effects.
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