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Abstract: Infantile hemangiomas are the most common benign vascular tumors in infancy and childhood. As hem-
angioma could regress spontaneously, it generally does not require treatment unless proliferation interferes with 
normal function or gives rise to risk of serious disfigurement and complications unlikely to resolve without treat-
ment. Various methods for treating infant hemangiomas have been documented, including wait and see policy, 
laser therapy, drug therapy, sclerotherapy, radiotherapy, surgery and so on, but none of these therapies can be 
used for all hemangiomas. To obtain the best treatment outcomes, the treatment protocol should be individualized 
and comprehensive as well as sequential. Based on published literature and clinical experiences, we established a 
treatment guideline in order to provide criteria for the management of head and neck hemangiomas. This protocol 
will be renewed and updated to include and reflect any cutting-edge medical knowledge, and provide the newest 
treatment modalities which will benefit our patients.
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Introduction

Hemangiomas are the most common benign 
tumor in infancy. Their prevalence has been 
estimated as 2%-3% in the neonates, 10% 
under age 1 year and up to 22%-30% in pre-
term babies weighing less than 1000 g [1]. 
Hemangioma can be found in all regions of the 
body, but they occur most commonly in the 
head and neck region (60%), followed by the 
trunk (25%) and then the extremities (15%). 
Hemangiomas are more frequent in girls than 
boys, ranging from a 3:1 to 5:1 ratio. The etiol-
ogy of hemangiomas remains unknown. It is 
reported that childbearing age, gestational 
hypertension and infant birth weight may be 
related to the formation of hemangioma [2-4]. 
Much of the previous confusion surrounding 

vascular lesions was related to the classifica-
tion systems used to categorize these lesions. 
In 1982, Mulliken and Glowacki [5] categorized 
vascular birthmarks into 2 main categories: 
hemangiomas and vascular malformations. 
Depending on the depth of the lesion, the sim-
ple clinical classification system by Waner and 
Suen [6] was used to note which hemangiomas 
were in either the superficial hemangioma 
(located in the papillary dermis), the deep-seat-
ed hemangioma (located in the reticular dermis 
or subcutaneous tissue), and the compound 
type (with both superficial and deep hemangio-
ma characteristics).

Hemangioma is characterized by endothelial 
cell proliferation and the natural course can be 
divided into: rapid proliferating phase (0-1 yr), 
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involuting phase (1-5 yr) and the involuted 
phase (5-10 yr) [7]. With spontaneous regres-
sion of hemangiomas, the choice of treatment 
is still controversial. Through follow-up studies 
on 159 cases with involuting hemangiomas, 
Finn et al [8] discovered that 81% of cases 
could achieve ‘‘perfect’’ effect when regression 
occurred before 6 years. Thus, many physicians 
emphasize an approach of careful observation 
but not active treatment. These hemangiomas 
are usually not life-threatening or function-
impairing, but various psychological problems 
will emerge due to disfigurement, such as nega-
tive self-image evaluation, lack of self-confi-
dence and distress, etc. In fact, approximately 
40%-50% of all hemangiomas resolve incom-
pletely, leaving permanent changes in the skin, 
such as telangiectases, stippled scarring, ane-
toderma or epidermal atrophy, hypopigmenta-
tion and/or redundant skin with fibro-fatty 
residua etc. A few stubborn, problematic hem-
angiomas may result in serious disfigurement 
and dysfunction, and even become life-threat-
ening. In order to not leave disfigurement and 
psychological sequelae, it is suggested that 
active treatment should be taken rather than 
observation. With the advances in modern 
technology, active treatments not only have 
definite therapeutic effects, but could also min-
imize the psychosocial distress caused by the 
lesions. Current treatment methods of head 
and neck hemangiomas mainly include drug 
therapy, laser therapy, and surgery. The treat-
ment plan of hemangiomas should be individu-
al and depend on the primary sites, extent, 
growing phase of the lesions and techniques 
available. There is no “gold standard” treat-
ment applicable to all patients, and multidisci-
plinary management is often needed for best 
efficacy.

A treatment guideline for hemangiomas and 
vascular malformations of the head and neck 
was published in Head and Neck in 2009 [9]. 
The guideline provided guidance for the man-
agement of head and neck hemangiomas and 
vascular malformations. Based on published 
literature and clinical experiences, we estab-
lished a treatment guideline to provide a proto-
col for the management of head and neck hem-
angiomas. This protocol will be reviewed and 
updated periodically to include and reflect cut-
ting edge medical knowledge in order to pro-
vide the best treatment modalities which will 
benefit our patients.

Clinical and histopathological features

Hemangiomas may be present at birth, but 
most develop in the first few weeks after birth. 
It may manifest as a pale patch, easily neglect-
ed, and then grow rapidly. It finally appears as a 
port wine stain-like lesion. Hemangiomas fea-
ture a rapid proliferative phase (1-2 months 
after birth and 4-5 months after birth) followed 
by an involutive phase. The proliferation is usu-
ally during the first year of life, sometimes con-
tinuing to 18 months. If the growth rate of pro-
liferative tumors is faster than that of infant 
development, then functional and cosmetic 
problems such as ulceration, nasal obstruc-
tion, vision problems and obvious airway 
obstruction would appear. The involutive phase 
generally begins around 18 months of age. The 
earliest sign of regression is the color of the 
lesion fading from a bright red to a dull red. 
Then, a gray-white hue develops at the center 
of the lesion and spreads to the periphery. The 
tumor is then becoming soft in texture followed 
by a reduction in the volume. Finally, obvious 
fibrous tissue and adipose tissue will gradually 
be deposited around blood vessels, along with 
the reduction in the number of lumen and the 
enlargement of the lumen diameter. The speed 
of change in involutive hemangiomas is unpre-
dictable and considerably variable among indi-
viduals, but the involutive rate and degree are 
relatively consistent. Approximately 50% of 
hemangiomas will have completely resolved by 
age 5, with about 70% being completely 
resolved at age 7. Subsequent improvement 
may occur in the remaining lesions from age 10 
to 12 years. Significant regression of midfacial 
hemangiomas usually occurs at 2 to 3 years 
old; otherwise, it cannot be resolved complete-
ly and will leave cosmetic problems. 

The histologic appearance of hemangiomas 
fluctuates with the stage of the life cycle of the 
tumor and can be divided into the proliferative 
phase and the involutive phase. The prolifera-
tive hemangiomas show a proliferation of endo-
thelial cells. The basal lamina is thickened and 
multilaminate underneath the endothelial cells 
forms syncytial masses with or without lumens. 
Light micrographic findings demonstrate a 
large number of vascular plexus consist of cap-
illaries, venules and small veins. The prolifera-
tive endothelial cells are active with hypertro-
phy and a pale staining nucleus. The nuclei 
show occasional mitotic figures, and the num-
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ber of mast cells is much higher than normal 
tissue. The involuting phase hemangioma dem-
onstrates diminished cellularity with a flatten-
ing of the lining endothelial cells. As the endo-
thelium flattens, there is a relative dilation of 
the vessels supplying the tumor and progres-
sive deposition of perivascular, intralobular, 
and interlobular fibrous tissue. The basement 
cell membrane is still multilaminated and the 
number of mast cells gradually returns to nor-
mal. Complete involuted hemangioma has a 
‘‘sponge-like’’ structure, with scattered thin-
walled blood vessels lined with flat endothelial 
cells. The basement membranes remain multi-
laminated and the number of mast cells returns 
to normal amounts.

Diagnosis and treatment

In most instances, hemangiomas can be diag-
nosed based on history and physical examina-
tion. A hemangioma generally is not present at 
birth and grows rapidly in the first few weeks 
after birth. Superficial hemangiomas usually 
manifest as bright red macule or papule rashes 
with clear boundaries. In some cases, especial-
ly those with macule-like lesions, difficulties 
may exist in differentiating hemangiomas from 
port-wine stains. Patients should be observed 
for several days or weeks to see if the size has 
changed. The color of proliferative hemangio-
mas may deepen with time. The onset of involu-
tion is usually heralded by a change in color 
from bright red to dull purple, and finally in spot-
ted pigment. Deep hemangiomas involve the 
deep dermis and subcutis, and the color of skin 
may depend on the depth of tumors as skin-
colored to blue-violet nodules. Sometimes, 
deep hemangiomas may be difficult to distin-
guish from venous or lymphatic malformations, 
but accurate diagnosis can be made through a 
detailed history. If diagnosis is still uncertain, 
color Doppler ultrasonography and/or MRI may 
be used to aid in the diagnosis. Compound 
hemangiomas have both superficial and deep 
components, and therefore have features of 
both. Hemangiomas usually have an isointense 
or hypointense signal on T1 images and are 
enhanced on T2 imaging. Vascular flow voids 
and feeding vessel dilation are seen within and 
around the proliferative lesions on spin echo 
images. With involution, rich fibrofatty infiltra-
tion is demonstrated through high-intensity foci 
within the tumor on T1 weighted imaging 
[10-12].

Many treatment modalities are currently avail-
able for management of head and neck heman-
giomas, including careful observation, drug 
therapy, laser therapy and surgery. Surgical 
excision of hemangiomas is no longer the treat-
ment of first choice today, except for a few 
cases involving eyelid or huge scalp hemangio-
mas. Cryosurgery has rarely been used in the 
treatment of facial and cervical hemangiomas 
owing to its uncertain efficacy and possibility of 
scarring or pigmentation. Radioisotope therapy 
has good efficacy for superficial hemangiomas. 
However, it’s often concurrent with skin atro-
phy, contracture, hyperpigmentation, hypopig-
mentation or hair loss etc. so care has to be 
taken during application on the face for aes-
thetic reasons.

Choice of treatment methods

The treatment of hemangiomas is dependent 
on the various stages of growth. The treatment 
principles of hemangiomas are summarized as 
follows [9]: (1) Small isolated or multiple skin 
lesions on the face found after birth should be 
treated as soon as possible in order to prevent 
its progress into the proliferative phase; (2) 
Proliferative hemangiomas should be treated 
step by step, including systematic drug therapy 
(oral propranolol, oral prednisone, topical use 
of imiquimod, subcutaneous injection of inter-
feron a-2a or 2b) →laser therapy (argon laser, 
pulsed dye laser and Nd:YAG laser, semicon-
ductor laser etc.) →sclerotherapy (intratumoral 
injection of steroids, pinyangmycin, interferon 
a). For deep or large hemangiomas, a compre-
hensive approach must be taken into consider-
ation, e.g. drug therapy combined with laser 
therapy. (3) Close observation is indictable for 
involutive hemangiomas. Surgical excision 
should be taken for residual lesions, scar, 
hypertrophy, or pigmentation. (4) For residual 
lesions of involuted hemangiomas, surgical 
trimming or laser treatment is feasible. The 
treatment of hemangiomas should be consid-
ered cautiously and with consultation of the 
child’s parents.

Wait and see

‘‘Wait and see’’ is mainly indicated in involuting 
hemangiomas or small, stable hemangiomas in 
non-vital sites, without significant impacts on 
appearance and function. The growth of the 
lesions should be observed, recorded and pho-



Treatment guidelines of infantile hemangiomas

854 Int J Clin Exp Med 2013;6(10):851-860

tographed in the follow-up period. Treatment 
should immediately be taken when the follow-
ing occurs: (1) fast growth of hemangioma; (2) 
hemorrhage, infection or ulceration complicat-
ed with huge hemangioma; (3) functional prob-
lems, such as dysfunction of feeding, breath-
ing, swallowing, hearing, vision, excretion or 
sports etc.; (4) it’s associated with Kasabach-
Merritt syndrome; (5) it’s concurrent with high 
output congestive heart failure; (6) it involves 
facial vital structures, e.g. eyelids, nose, lips, 
auricle etc.

Cryotherapy

CO2 rime and liquid nitrogen used to be applied 
in treatment of superficial hemangiomas with 
some effects in 1960s. Cellular damage during 
freezing is the product of strong lower tempera-
tures condensing hemangiomas and tissue 
around tumors. Intra and extracellular ice crys-
tals form immediately after cryotherapy, which 
mechanically breaks down the cellular mem-
brane. Upon thawing, extracellular fluid shifts 
back into the intracellular space, causing cells 
to burst. Then the hemangioma disappears 
after the reparative process of the body. It is 
seldom utilized today due to complications of 
cold urticaria, cryoprecipitate fibrinogen and 
cryoglobulinemia etc. In addition, the extremely 
low temperature of liquid nitrogen easily leads 
to complications such as proliferative or atro-
phic scars, hyperpigmentation or hypopigmen-
tation, milia, tissue contracture and so on [13]. 
Moderate cryosurgery (-32°C) has also been 
described recently to reduce the scarring and 
pigmentation, while the efficacy needs further 
study to be confirmed [14].

Laser therapy

Laser therapies treat hemangiomas by acting 
on intravascular oxyhemoglobin, resulting in 
vascular injury. There are several types of 
lasers available for management of hemangio-
mas, including argon laser, pulsed dye laser 
and Nd:YAG laser, etc [15]. Laser therapy is 
indictable for treatment of early, superficial 
hemangiomas or the superficial portion of the 
compound hemangiomas because of the limit-
ed penetration depth less than 5 mm, it is not 
suitable for management of deep-seated hem-
angiomas. If the lesions continue to enlarge 
during laser therapy, supplementary pharmaco-
therapy (propranolol, corticosteroids or inter-

feron α) should be considered. The advantage 
of laser therapy is the simplicity of use, which 
can be repeated at an interval of 2 to 4 weeks. 
The choice of laser therapy should be based on 
the location, size, and depth of the lesions.

Argon laser: The argon laser has a relatively 
short wavelength (488-514 nm), and is primar-
ily used to treat various vascular birthmarks. It 
is characterized by an unselective thermal 
destruction of blood vessels to achieve cura-
tive effect. So it is easy to damage the adjacent 
normal tissues resulting in scarring and pig-
mentation etc. About 40% of infantile heman-
giomas may be accompanied by hypertrophic 
scars after argon laser treatment, which has 
limited its use in clinical practice [16].

Flash lamp-pumped pulsed dye laser (FPDL): 
Flash lamp-pumped pulsed dye laser has a 
wavelength of 585 nm or 595 nm, and destroys 
the blood vessels selectively. It is the only laser 
that delivers photocoagulation of the targeted 
vessels while keeping the overlying skin intact. 
It is thus used to promote regression and inhib-
it endothelial cell proliferation of superficial 
hemangiomas, and can also accelerate the 
regression of involuting hemangiomas. FPDL is 
often applied with the following settings: pulse 
duration of 300-450 μs, spot size of 2-10 mm, 
energy density of 3-10 J/cm2. The laser beam is 
overlapping and the skin is protected through 
the cooling system. The energy needs to be 
decreased in some sensitive areas (e.g. infraor-
bital skin), as well as easily remodeled areas 
(e.g. neck and prothorax). Through adjusted 
wavelengths (585, 590, 595 or 600 nm), pro-
longed pulse duration (1.5~40 ms) with large 
spot size and energy of 5~5 J/cm2, the depth of 
penetration is deeper and the damage remains 
within the blood vessels [15-17].

Immediately after radiation, the treated area 
turns off-white, with a surrounding erythema-
tous flare, which resolves after 7 to 14 days. 
After treatment, the treated areas can be 
smeared with panthenol ointment. In case of 
blistering or crusting, the patients’ parents are 
instructed to cleanse the area with povidone-
iodine solution and prevent accidental injury. 
The patients are evaluated after 2 to 4 weeks, 
depending on the degree of response. Repeated 
treatment may be needed after the first ses-
sion, often at a 4-week interval [18, 19]. FPDL 
is the first choice for laser treatment of heman-



Treatment guidelines of infantile hemangiomas

855 Int J Clin Exp Med 2013;6(10):851-860

gioma with good efficacy and fewer side effects. 
The common side effects include atrophic 
scars, ulcerations, postoperative purpura and 
transient hyperpigmentation etc [20].

Neodymium:yttrium aluminum garnet (Nd:YAG) 
laser: Neodymium:yttrium aluminum garnet 
(Nd:YAG) laser is a kind of solid laser emitting a 
continuous or pulse type wave of infrared and 
invisible light with a wavelength of 1064 nm 
and a penetration depth of 4-6 mm. It can be 
utilized for deep-seated hemangiomas. Nd:YAG 
laser could promote the regression of giant 
hemangiomas through a non-selective thermal 
damage effect, which also increases the pos-
sibility of scar formation. So the possible com-
plications and effect should be assessed 
before treatment [16].

Nd:YAG laser treatment is very painful and 
should be performed under local or general 
anesthesia. There is no clear standard in the 
operating parameters for continuous Nd:YAG 
laser treatment of hemangiomas. In general, 
short exposure time and low energy are for flat 
lesions, while longer exposure time and higher 
energy are for thick lesions. The regression 
extent should be followed up closely after treat-
ment if continuous treatment is necessary.

One to four days after treatment, the lesion 
becomes swollen and will last 5 days. A blister, 
or sometimes a scab, may be present, but there 
is no necessity to incise the blister. The crust of 
the lesions fall off and the wound heals within 2 
to 4 weeks posttreatment. Treatment can be 
repeated at an interval of every 5 to 8 weeks 
[16].

Compared with argon laser and FPDL, Nd:YAG 
laser is more suitable for larger and up to 2 cm 
deep hemangiomas. Percutaneous interstitial 
irradiation can be used for deep hemangiomas 
to reduce skin damage and diminish lesions 
effectively [20]. Laser irradiation can be applied 
through an endoscopic catheter and fiber trans-
mission for hemangiomas arising from the 
bronchial tree, gastrointestinal tract and blad-
der. The laser beam can penetrate into, and 
scatter within, the deep tissues as an ideal tool 
in photocoagulation and hemostasis. It can be 
applied repeatedly with minimal edema and 
bleeding [21, 22].

The KTP laser belongs to the group of solid 
state lasers. In fact, it is the 1064 nm Nd:YAG 

modified by a crystal of potassium titanyl phos-
phate to produce a 532 nm wavelength. Since 
the wavelength is more similar to that of the 
hemoglobin absorption peak, the incidence of 
postoperative purpura decreases greatly. 
Compared with the long wavelength laser, the 
penetration of the KTP laser is weak. Thus, for 
deep lesions, a bare fiber can be applied direct-
ly into the hemangioma to avoid skin damage. 
However, epidermal melanin also can be tar-
geted by a 532 nm laser, leading to pigmenta-
tion disturbances which will limit its clinical use 
in people with dark skin [15, 17].

CO2 lasers play a role in the treatment of hem-
angiomas by removing of superficial blood ves-
sels. It is rarely used today because of the high 
incidence of scar formation and poor effects 
[16]. 

Drug therapy

Pharmacotherapy is indicated for multiple hem-
angiomas, rapidly proliferative hemangiomas, 
and hemangiomas that are affecting vital 
organs or life threatening. Several drugs have 
been documented in the literatures including 
propranolol, corticosteroids, alpha-interferon, 
anti-cancer drugs (cyclophosphamide, vincris-
tine, pinyangmycin), imiquimod, and etc. Indu- 
ction of early involution and freedom from the 
side effects of steroid therapy seem encourag-
ing for using propranolol as a first line treat-
ment modality in the management of trouble-
some hemangiomas.

Oral corticosteroid: Oral corticosteroids have 
been used for more than 30 years. They used 
to be the first-line treatment for severe, multi-
ple hemangiomas, potentially disfiguring hem-
angiomas or hemangiomas involving vital struc-
tures as well as for patients with congestive 
heart failure, consumptive coagulopathies, and 
thrombocytopenia prior to the serendipitous 
discovery and subsequent wide clinical applica-
tion of propranolol. The initial oral dose of pred-
nisone is 4 mg/kg per day for 7 days. If the 
tumors stop growing or become smaller, the 
same dose continues for 3 weeks. Conversely, 
the dose is increased to 5 mg/kg per day for 7 
days, then is tapered down gradually and 
ceased after 4 to 8 weeks. The prescribed dos-
age of prednisone or prednisolone in China is 3 
to 5 mg/kg every other day rather than per day; 
given as a single morning dose for 8 weeks. The 
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dose is then gradually tapered to 1.5 to 2.5 
mg/kg every other day at the 9th week, 10 mg 
every other day at the 10th week, 5 mg every 
other day at the 11th week, and discontinued 
at the 12th week. A second or third course of 
treatment may be initiated at intervals of 4 to 6 
weeks when necessary [23]. Based on our clini-
cal experience, oral prednisone, given on alter-
nate days as a single morning dose, complies 
with the laws of the human adrenal gland secre-
tion. This could reduce the adverse reactions 
and the inhibition of hypothalamic-pituitary-
adrenal axis. The main side effects of systemic 
corticosteroids therapy are the Cushingoid 
face, disturbance of growth, and susceptibility 
to serious infections. Furthermore, complica-
tions also include appetite changes, behavior 
changes, polyuria, pilosity, thrush and gastroin-
testinal discomfort. Serious infections, bleed-
ing and adrenal insufficiency were absent. With 
the increasing use of propranolol for problem-
atic hemangiomas, oral corticosteroids are only 
reserved for propranolol-resistant or contrain-
dicated candidates.

Intralesional injection of corticosteroids or ble- 
omycin A5 (pingyangmycin in China): Intrale- 
sional injection of corticosteroids or pingyang-
mycin is adaptable to involuting phase heman-
gioma patients with poor response to oral drug 
therapy or laser therapy. The overall response 
rate of local administration is 94.5%. Locally 
administered corticosteroids have a similar 
response rate to systemic administration, but 
with fewer adverse effects [24].

For cutaneous superficial or mucosal hemangi-
omas, the concentration of pingyangmycin is 
1.0 mg/ml and the maximum dose for one 
injection is 4 mg. For subcutaneous or deep 
hemangiomas, the concentration of Pingyang- 
mycin is 1.5-2.0 mg/ml and the maximum dose 
for one injection is 8 mg. Generally, for a diam-
eter of less than 1.5 cm, one injection is 
enough. Multiple injections (3-5 times) are 
needed at different sites and points for larger 
or more extensive lesions and the term of valid-
ity is 7-30 days after injection.

α-interferon (IFN-α): Interferon-α is used to 
treat rapidly growing, life-threatening hemangi-
omas which have failed to respond to systemic 
corticosteroids. It is usually used at a dosage of 
3 million U/m2, given subcutaneously per day 

for more than 3 months. The response rate is 
varied between 80% and 90% [25, 26]. 

Compared with oral corticosteroid, IFN-α can 
be used for both proliferative and involutive 
hemangioma. However, due to the potential 
severe adverse effects, IFN-α administration 
should only be considered in patients with mas-
sive or life-threatening hemangiomas. The com-
mon complications include influenza-like symp-
toms of fever, somnolence, anorexia, diarrhea 
or constipation as well as neutropenia and a 
high level of aminotransferases. Although rare, 
neurotoxicity is still the main concern in the 
treatment of hemangiomas with interferon. 
Epilepsy, spastic diplegia and lower limb dis-
ability have been reported after interferon 
injection. If no clinical effect is noticed after 1 
month of administration, interferon-α should 
be discontinued.

An intralesional injection of IFN-α is also avail-
able and the usual dosage is 1-3 million U/m2, 
given intratumorally once a day for the first 
week; then once a week for 7 weeks. The 
advantages intralesional injection of IFN-α 
include a short course, reduced financial cost, 
good tolerance by patients and free of major 
complications [27]. 

Imiquimod: Imiquimod is an imidazole quinoline 
amines immunomodulatory drug, widely used 
in the treatment of genital herpes, basal cell 
carcinoma, squamous cell carcinoma in situ, 
actinic keratosis and lentigo maligna. Martinez 
et al [28] first attempted to apply imiquimod 
topically every other day in treating infantile 
hemangioma, and achieved ideal efficacy. Its 
mechanism of enhancing immunity may be 
through the production of a variety of cytokines, 
including interferon-α, IL-6 and TNF-α. Recently, 
Sunamura et al [29] found that the inhibiting 
tumor growth and anti-angiogenesis effect of 
IL-12 may play an important role in the imiqui-
mod-induced regression of hemangiomas.

Many authors confirmed the efficacy of 5% 
imiquimod cream for the treatment of infantile 
hemangiomas in recent years, especially for 
small and moderate-sized lesions involving the 
non-conspicuous regions. It is applied topically 
once every other day, for a cycle of 3 to 5 
months. The advantages are the ease of use, 
controllability, safety, and lack of local irritation 
[30, 31].
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Propranolol: Léauté-Labrèze et al [32] acciden-
tally found that propranolol can effectively con-
trol the proliferation of severe hemangioma 
and promote its regression, which was also 
confirmed subsequently by other physicians. 
Propranolol is a nonselective beta-blocker used 
in treating cardiac arrhythmias, angina and 
hypertension. The possible mechanisms for 
treatment of infantile hemangiomas are 
unclear. The most important advantages of oral 
propranolol over glucocorticoids and anti-can-
cer drugs are efficacy and safety, with fewer 
side effects and low cost. The side effects 
include: transient bradycardia, hypotension 
and gastrointestinal discomfort. Propranolol 
has replaced corticosteroids as first-line thera-
py for both proliferative and involutive heman-
gioma. The majority of patients responded 
within a week of initiating propranolol. No sig-
nificant adverse effects were reported. A con-
sensus has been reached concerning initiation 
and use of propranolol for infantile hemangio-

ma recently [33]. The suggested dosage is 2 
mg/kg per day, divided into 2 to 3 doses; the 
mean treatment duration is 6-8 months; and 
the time to discontinue propranolol is 12 
months of age unless complete resolution 
occurred earlier, and therapy was tapered off 
over the last month. Combined low-dose oral 
propranolol 1.5 mg/kg/day as first-line therapy 
and oral prednisolone 2 mg/kg/day might be 
useful in avoiding adverse effects of proprano-
lol in young infants [34]. For facial segmental 
infantile hemangiomas, a combination of pro-
pranolol and pulsed dye laser displayed more 
rapid and complete clearance and required a 
lower cumulative propranolol dose to achieve 
near-complete clearance [35].

Other agents: Anti-cancer drugs (cyclophospha-
mide and vincristine) have also been used for 
the treatment of hemangiomas, but the indica-
tion should be controlled strictly because of the 
high toxicity [36, 37].

Figure 1. Treatment decision making algorithm for head and neck hemangiomas.
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Platelet derived growth factor (PDGF) can pro-
mote ulcer healing and is often used for ulcer-
ated hemangiomas that are uncontrolled using 
steroids or laser therapy [38].

Radiation and radioisotope therapy

Radiation and radioisotope therapy uses the 
γ-ray produced by radioisotope to bombard the 
nuclei of the lesion area, terminate nucleopro-
tein synthesis leading to cell death and 
disintegration.

Radiation therapy is used in cases of serious 
life or function-threatening hemangiomas, such 
as those associated with congestive heart fail-
ure, acute respiratory distress, or platelet con-
sumption (Kasabach-Merritt syndrome, KMS). 
The dose of radiation for each time is 2 Gy, and 
the total dose should be 10 Gy or less to avoid 
radiation-induced cancer [39]. Radioisotope 
therapy, such as strontium-90 (90Sr), can be 
used for treatment of early, superficial prolifer-
ative hemangiomas. It is simple and can be 
implemented in a clinic or ward. Local scar for-
mation or pigment abnormalities may be found 
after application therapy.

It must be stressed that due to the potential 
hazards to children and the unclear correlation 
with long-term tumorigenesis [40], radiothera-
py and radioisotope therapy have been gradu-
ally replaced by other treatment modalities.

Surgical therapy

Surgical excision of hemangiomas is no longer 
the first choice treatment. But residual deformi-
ties after conservative, or laser, therapy can be 
corrected surgically in the involuting phase usu-
ally after 3.5 years old. The aim of surgery is to 
remove or re-contour the residual deformity, 
scar, hypertrophied tissues, hyperpigmenta-
tion, or fibrofatty tissues to improve cosmetics 
and function. The surgical indications for prolif-
erating hemangioma are [9]: (1) hemangiomas 
located in the tip of nose and lip that do not 
respond well to other treatments, (2) hemangi-
omas in the eyelids that impair sight and aes-
thetics, (3) hemangiomas occurring on the fore-
head and scalp, and (4) repeated bleeding from 
the hemangiomas.

In summary, the treatment of hemangiomas 
should be individualized. Factors affecting the 

decision to treat include: size, location, depth, 
growing stage, and trend of the lesion. A suc-
cessful regime should be widely adaptable to 
various types and sizes of hemangiomas. 
Unfortunately, none of the currently available 
treatment modalities are refractory to standard 
therapy. For some patients, single method 
treatment may achieve perfect effects; while 
for extensive or multiple hemangiomas, com-
bined treatment is often mandatory. The major 
principles of management are outlined as fol-
lows [41]: (1) preventing or treating life-or func-
tion-threatening complications; (2) preventing 
permanent disfigurement or face defects after 
hemangioma regression; (3) preventing or ade-
quately treating ulceration to minimize scarring, 
infection, and pain; (4) minimizing psychosocial 
stress for patient and family; (5) avoiding over-
treatment to lesions which could regress spon-
taneously with a good prognosis. A flowchart for 
the treatment of hemangiomas of the head and 
neck is illustrated in Figure 1.
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