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ABSTRACT

Infantile hemangiomas (IHs) are the most common tumors of infancy, with a global prevalence estimated at 1% to
10% of infants. Most hemangiomas are small and regress spontancously without a need for intervention. However, 5%
to 10 % of hemangiomas may cause serious complications and require treatment. Herein, we report the case of a two-
month-old female infant with a left hemifacial hemangioma, which became severely ulcerated after the introduction
of propranolol. We also report a good improvement afterwards due to combined therapy. An ulcerated infantile
hemangioma is the most common complication seen in an IH, which may present a therapeutic challenge especially
in the case of concurrent hemorrhage or infection. Although numerous studies support its efficacy and reduced side
effects. propranolol may worsen the ulceration of an IH, possibly reflecting a reduced blood flow, causing peripheral
ischemia. In some cases of IH with complex ulceration, monotherapy with propranolol may be insufficient.
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INTRODUCTION

Infantile hemangiomas (IHs) are the most common
type of vascular tumors derived from vascular
endothelial cells [1], generally occurring around one
week after birth, with a male-to-female ratio of approx.
1:3 [2]. Numerous mechanisms have been proposed to
explain the pathogenesis of IH, but the exact etiology is
yet to be fully described. Several hypotheses are favored,
including 1) endothelial stem or progenitor cells
migrating to locations and proliferating abnormally; 2)
the overexpression of the vascular endothelial growth
factor (VEGF) receptor resulting in vascular cell
proliferation; 3) lesions arising from ectopic placental
tissue and exhibiting similar protein expression and life
cycle as the placental tissue; and 4) localized hypoxia as
a factor initiating the development or proliferation of
an IH [3]. Prematurity, low birth weight, the female sex,
and the white race are common risk factors associated
with the development of IH [4]. The natural course
of IH has been well described and is characterized by
a rapid proliferative phase, followed by a quiescent

plateau phase, and finally by a multiyear involutional
phase [5]. Although most hemangiomas are small and
regress spontaneously without a need for intervention,
approx. 15% of IHs result in complications, such as
the obstruction of the airway and vision, bleeding,
ulceration, and disfigurement accompanied by
underlying abnormalities, and so they require
therapeutic intervention [6].

CASE REPORT

A two-month-old female infant born at term to a
38-year-old mother and a 34-year-old father, with no
notable pathological antecedents. The examination
at birth was normal. On day seven of the infant’s life,
the mother noticed telangiectasic lesions on the left
hemifacial area, then the progressive installation of a
centrifugal violet erythematous patch on the left lateral
side of the scalp, the auricle of the ear, the parotid
region, and the neck. On week three of life, three
small ulcerations in the temporal region appeared. The
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diagnosis of a segmental infantile hemangioma was
reached. The infant was treated with propranolol at a

dose of 3 mg/kg/day.

Fifteen days later, the mother brought the infant
again with the fulgurant extension of the ulceration,
which had rapidly expanded, both superficially and
deeply (Fig. 1), affecting the entire left lateral aspect
of the neck with extension toward the chin and the
retroauricular region, complicated by the perforation
of the auricle (Fig. 2).

Faced with such dramatic evolution, our decision
was to maintain beta blockers at the same dose, add
an oral corticosteroid in the form of betamethasone
at a dose of 3 mg/kg/day, and associate two sessions
a week of a pulsed dye laser after the use of eosin
as a photosensitizer in addition to ulcer care with
hydrocolloid dressings every other day.

Now the evolution was favorable: the progression of
ulceration stopped and the HI started to gradually
regress. After one month of treatment, the evolution
was favorable, with complete healing of the ulcer and
partial regression of the hemangioma (Fig. 3). Basing
on an abdominal and transthoracic ultrasound, we
also performed an extended assessment in the face
of a suspected PHACES syndrome, which returned
to normal. Unfortunately, cerebral MRI had not yet
been performed.

Now, the little girl is doing very well. The hemangioma
1s regressive. She is currently two-years-old (Fig. 4). A
treatment for the scar is in progress.

DISCUSSION

Ulceration is the most common complication seen
in IH, with its prevalence varying from 15% to 25%
according to various authors [4,7,8]. Ulceration is
most commonly observed between the fourth and
cighth months of life [4], but sometimes as carly as
in the neonatal period [8]. An IH may be described
as superficial, deep, or mixed (with both superficial
and deep components). Superficial and mixed
hemangiomas are more likely to ulcerate, whereas deep
hemangiomas rarely do [7]. Size and location are also
determinants of ulceration, with large and segmental
hemangiomas being substantially more likely to
ulcerate. Predilection areas for ulceration are the lips,
the head and neck area, and the intertriginous regions.
Constant exposure to moisture and maceration seem
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Figure 1: Infantile hemifacial hemangioma surmounted by a large and
profuse ulceration.

Figure 2: The extension of the IH toward the retroauricular region
complicated by the perforation of the auricle.

Figure 3: Favorable evolution with complete healing of the ulcer and
partial regression of the hemangioma after one month of treatment.

to promote ulceration [9]. An IH tends to ulcerate
during the proliferative phase. Furthermore, some
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Figure 4: Setback at the age of two years.

clinical forms of IH—such as telangiectatic IH of
the head and genitals, rapidly-growing neonatal IH
with a shiny-red appearance, and segmental facial
[H—are more often complicated by ulceration [7].
Although the pathogenesis of such ulceration is
unknown, three factors are thought to play a role:
1) sites of trauma (maceration and friction), 2) local
factors such as bacterial infection or colonization, and
3) tissue hypoxia such that ulceration occurs when the
hemangioma “outgrows its blood supply” [10].

Usually, the first clinical signs include blackish spots
on the surfaces of red zones [8]. Moreover, white
discoloration of an IH or its margins appears to be
highly sensitive and relatively specific for predicting
ulceration in an IH [11,12]. Such ulceration may be
very painful and complicated by secondary infection
and bleeding, which may lead to severe anemia and
the need for transfusion. Finally, disfiguring scarring
usually follows wounding [8].

Ulceration is always an indication for intervention and,
currently, there are numerous options for its treatment,
which may be broadly categorized into wound care or
conservative management, medical therapy, laser therapy,
and surgery. The treatment of such ulceration falls into
three categories: halting proliferation with therapy,
altering the local environment, and pain management.

Due to its impressive efficacy and safety profile,
propranolol has become the first-line therapy for
IH worldwide in a remarkably short time, with a
recommended dose of 2-3 mg/kg/day [3,6,13].

The exact mechanism of action of propranolol on an [H
is still not completely understood. Recent studies have
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offered evidence for a variety of mechanisms, including
pericyte mediated vasoconstriction, the inhibition of
vasculogenesis, catecholamine-induced angiogenesis,
and the downregulation of the renin—angiotensin—
aldosterone axis [13].

An ulcerated IH requires treatment with propranolol
if topical treatment has not been effective or is not
appropriate, as in large IHs that cannot be treated
with topical timolol maleate. An ulcerated IH beyond
the growth phase does not require treatment with
propranolol. Propranolol may very rarely worsen the
ulceration of an IH, possibly reflecting a reduced
blood flow, causing peripheral ischemia. In such
cases, a reduction in the dose of propranolol may be

helpful [13].

The major adverse events occurring in patients with
IH treated with propranolol are mostly attributed to
propranolol’s B, blocking activity and lipophilicity.
Theoretically, a solution to these adverse events may
be the application of selective hydrophilic 8, blockers,
such as atenolol [14,15]. This drug has proven to be
effective in the treatment of ulcerated segmental
hemangiomas [14,16].

One recent case is of a four-month-old girl put
on propranolol 1.5 mg/kg/day for a fast-growing
IH of the scalp. Two weeks later, the hemangioma
became painful, with wet necrosis and offensive
serosanguineous discharge, from which Escherichia
coli, Klebsiella pneumoniae, and anaerobes were
grown. Tissue debridement revealed a large ulcer,
which healed in two weeks. Propranolol was restarted
without incident after the healing [17]. The patient
also showed a rapid aggravation of the ulceration, which
became wide and deep two weeks after the initiation of
propranolol. As in the case described, we hypothesize
that a rapid involution induced by propranolol could
have generated acute intratumoral ischemia responsible
for this aggravation, especially since the dose was rapidly
increased to 3 mg/kg/day. However, such complications
remain rare and propranolol is currently the first-line
treatment for ulcerated IH.

Topical treatment for ulcerated IH has been applied,
such as timolol alone [18] or in combination with
brimonidine solution [19]. This new combination
offers synergistic vasoconstriction without additional
side effects. It is not recommended, however, to use
such a combination in conjunction with additional
beta blockers, alpha agonists, or potentiators of these
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medications, which may pose a risk of serious adverse
events [20,21].

The proven efficacy and improved safety profile of
propranolol compared to systemic corticosteroids
have resulted in the overwhelming adoption of beta
blockers in the treatment of complicated IHs. However,
the clinical response rate of propranolol as the first-
line treatment falls at approx. 90%, and there are
still cases with large sizes, serious complications, or
low sensitivity to propranolol that cannot achieve a
notable improvement after beta-adrenergic receptor
antagonists. Therefore, a combination of prednisone
and beta-adrenergic receptor antagonists is brought to
the forefront by several investigators.

Corticosteroids are known to suppress angiogenesis
and vasculogenesis and downregulate vascular
endothelial growth factor A (VEGF-A), interleukin-6,
monocyte chemoattractant protein-1, and matrix
metalloproteinases [22]. However, we cannot
specifically explain the effect of rapid ulcer healing
that we observed upon the addition of systemic
corticosteroids to propranolol. Thus, further studies
are required.

Lieetal. [22] consider the addition of oral corticosteroids
if significant and painful ulceration persists without
notable improvement after two to four weeks. There is
no standard protocol for the dose and duration of oral
corticosteroid administration, although a prednisolone
dose of 1-2 mg/kg/day has been shown to be etfective
for the treatment of IH [22,23].

Lapidoth et al. [24] showed that cosin inhibits the
production of angiopoietin-2 in endothelial cells and
may prove efficacious in accelerating the healing of
ulcerated hemangiomas of infancy. While cosin has
also been shown to bear photodynamic properties, it
is unlikely that the photodynamic effect played a role,
because the sites were not exposed to therapeutic light
sources and were often occluded.

Fosin offers several advantages in terms of treating IHs.
First, it has a long record of human safety, including in
infants. Second, in addition to being antiangiogenic, it
has antibacterial properties. Third and finally, it is less
expensive than many other therapies and is therefore
atfordable in our country.

In an IH, the laser selectively acts on the chromophore,
with the oxygen-containing hemoglobin being
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predominant. The chromophore absorbs light to
heat the lesion and causes coagulation, thereby
exerting a therapeutic effect [1]. Pulse dye laser is
the most commonly used local therapy for ulcerated
[Hs [7,25]. The combination of pulsed dye laser and
the administration of propranolol produces synergistic
effects, accelerating the healing of the ulcerated
hemangioma [26]. In our case, we were vigilant to
avoid alopecia.

CONCLUSION

In this case report, we aimed to present a severe and
ulcerated form of segmental hemangioma of the
face without associated PHACE syndrome, probably
aggravated by a high dose of propranolol.

In our case, combination therapy with propranolol,
an oral corticosteroid, and pulsed dye laser with eosin
produced good results.

Finally, we hypothesize that a high dose of propranolol
in the active phase of a hemangioma may aggravate
ulceration and affect the vital prognosis for the young
patient, in addition to the scar ratio, which is also
aggravated. It is clear, however, that further work is
needed to study the relationship between propranolol
and the onset or aggravation of ulceration in infantile
hemangiomas.

Consent

The examination of the patient was conducted according to the
principles of the Declaration of Helsinki.

The authors certify that they have obtained all appropriate patient
consent forms, in which the patients gave their consent for images
and other clinical information to be included in the journal. The
patients understand that their names and initials will not be
published and due effort will be made to conceal their identity,
but that anonymity cannot be guaranteed.
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