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Introduction 
Infantile hemangioma (IH) is the most common 
vascular tumor of infancy. It is believed to occur in up 
to 10% of infants [1]. It is a benign, clinically 
heterogeneous vascular tumor [2]. Infantile 
hemangioma often appears by the second week of 
life [3]. However, deeper hemangiomas may not be 
apparent to the eye until the 2nd to 4th month of life. 
Infantile hemangiomas commonly appear on the 
head and neck but may appear anywhere on the skin 

or in visceral organs. Classically, the hemangiomas 
display rapid growth during the third month of life, 
followed by slow involution [4]. By 48 months, 
approximately 90% of cases will have regressed [5]. 

This article aims to review the epidemiology, clinical 
presentation, genetics, histopathology, associated 
syndromes, evolution without treatment, and 
treatment options of infantile hemangioma. The 
primary database used was PubMed. We searched 

,
,

f
-1-  

Historical note and evolving classification 
Infantile hemangioma has been reported in the 
literature under a variety of names including 
strawberry nevus, capillary hemangioma, juvenile 

Abstract 
Infantile hemangioma (IH) is the most common 
vascular tumor of infancy, affecting up to 10% of all 
infants. Our understanding of IH and its management 
has greatly evolved. The etiology of IH is unclear but 
hypoxia is thought to play a key role. Furthermore, 
GLUT1, IGF2, and HIF-1-
important mediators. Current management options 
include active observation, medical treatment, and 
surgical intervention. The goals of treatment are 
preventing cosmetic disfiguration, psychosocial 
distress, and life-threatening complications. Infantile 
hemangioma should be managed with an individual, 
patient-centered approach. Generally, uncompli-
cated IH can be observed up to 18 months. However, 
IH should be treated in the setting of bleeding, 
ulceration, functional compromise, or eventual 
failure to regress.  

Table 1. Abbreviations. 

GLUT1 Glucose Transporter 1 

IGF-2 Insulin-like growth factor 2 

HIF-1-  Hypoxia-inducible factor 1-alpha 

IH Infantile hemangioma 

IH-MAG Infantile hemangioma  minimal arrested 
growth 

ISSVA International Society for the Study of 
Vascular Anomalies  

EPC Endothelial Progenitor Cells 

KMP Kasabach-Merrit Phenomenon  

PG Pyogenic granulomas 

PDL Pulsed Dye Laser 

RICH Rapidly involuting congenital hemangioma 

NICH Non-involution congenital hemangioma 
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hemangioma, and strawberry mark [6]. The term 

by Patterson [7, 8]. However, it was Lister who first set 
out to characterize them in a more specific manner. 
The lesions were common in infants but not in 
adolescents or adults. He differentiated the growths 
based on depth into bright-red superficial lesions, 
blue-tinged deep lesions, and mixed lesions with 
central, superficial vasculature surrounded by a 
deeper base. 

Eighty-eight years later, Mulliken and Glowacki set to 
differentiate IH from vascular malformations [9]. 
They noted that the variety of nomenclature led to 
confusion among clinicians. For example, capillary 
hemangioma was used interchangeably to refer to 
both IH and non-regressive port-wine stains. 
Vascular tumors including IH differ from vascular 
malformations based on pathophysiology. Simply, IH 
are believed to be the product of increased 
angiogenesis leading to proliferation of endothelial 
components [9]. Vascular malformations, including 
port wine stains, are believed to be related to 
impaired innervation leading to poor, tortuous 
vessel tone [10]. 

Mulliken and Glowacki differentiated IH based on 
two distinct histological phases [9]. The rapid, 
proliferating phase was defined by increased 
endothelial hyperplasia. The slower, involuting 
phase was defined by fibrosis and fatty deposition. In 
1997, their findings were adopted by the 
International Society for the Study of Vascular 
Anomalies (ISSVA) and the nomenclature 
standardized [11]. The ISSVA classification was 
recently updated in 2014 [12]. Today, IH is 
considered a benign vascular tumor and classified 
based on pattern, depth, association with other 
lesions, and identified using immunohistochemical 
markers (Table 2). 

Pattern is described as focal, multifocal, segmental, 
or indeterminate pattern. Types of IH are defined by 
depth such as superficial, deep, mixed, or 
reticular/abortive/minimal growth. It is interesting to 

in 2007 [13]. Previous nomenclature included 
-wine stain-like 

abortive growth, and even livedoid infantile 
hemangioma [14-17]. Bessis et al. proposed using 
reticular infantile hemangioma with minimal 
arrested growth (RIH-MAG) to emphasize the 
reticular morphology when discussing infantile 
hemangiomas that display minimal proliferation. 
RIH-MAG is significant in the literature owing to 
possible association with lipoatrophy [14]. 

Epidemiology 
The incidence of IH is believed to be between 4-10% 
[18, 19]. It is difficult to determine the exact incidence 
because of differing nomenclature [18]. 
Furthermore, IH does not appear immediately at 
birth, leading to misdiagnosis and under diagnosis. 

Several risk factors have been identified for IH 
including female sex and Caucasian race [18, 19]. 
Females have between a 3:1 to 5:1 increased risk of 
IH [18]. There is debate in the literature about 
whether family history is a true risk factor for IH. 
Some authors associate family history with a recall 
bias [19]. Others have identified potential genes 
inherited on chromosome 5q [20]. It is unclear 
whether infants of mothers who underwent 
transcervical chorionic villus sampling have a higher 
risk of IH [21, 22]. 

Etiology 
The etiology of IH is still being studied. However, 
several theories have been proposed. It has been 
speculated that hypoxia plays a key role [23]. Studies 
have shown that prematurity, multiple gestations, 

Table 2. Infantile Hemangioma Classifications. 

Morphology 

Focal 

Multifocal 

Segmental 

Indeterminate 

Depth 

Superficial 

Deep 

Mixed 

Reticular/abortive/minimal growth 

Immunohistochemical Markers 

GLUT1 

IGF-2 
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advanced maternal age, and, especially, low birth 
weight less than 1500 grams are risk factors for IH. 
Placental insufficiency is a known cause of low birth 
weight. It is believed that an increase in angiogenic 
factors, such as HIF-1- xia in 
utero leads to compensating, proliferating 
hemangiomas [23, 24]. 

Histology and markers 
The histological characteristics of IH can be divided 
into that of the proliferative versus involuting phase 
[9]. The proliferative phase is characterized by 
increased endothelial cell activity and formation of 
syncytial masses lacking distinct vascular 
architecture, especially decreased capillary lumina. 
Then, laminated basement membranes are seen 
under endothelium. In the involuting phase, 
cellularity decreases while fatty deposits and fibrous 
tissue become evident. Hemangiomas that do not 
completely regress show endothelial proliferation 
intermingled with fibro-fatty infiltration. 

One study aimed to understand whether mediators 
of endothelial progenitor cells (EPC) are increased 
during the proliferative phase of IH [24]. Specimens 
were obtained from patients with proliferating 
hemangiomas. Hypoxia induced factors, essential to 
post-natal angiogenesis, were measured. VEGF-A 
and MMP-9 were measured in the blood and SDF-1-

-9, VEGF-A, and HIF-1-
tissue sections. All factors were indeed increased in 
children with proliferating hemangiomas. 
Furthermore, it was found that estrogen acted 
synergistically with hypoxia in vitro to increase EPCs 
found in hemangiomas. 

An important marker of IH is Glucose Transporter 1 
(GLUT1). This marker aids in differentiating IH from 
other vascular entities such as vascular 
malformation, hemangioendothelioma, or pyogenic 
granuloma [25]. This marker is present despite the 
proliferative activity of the IH lesion [26]. GLUT1 is a 
high affinity glucose transporter and sensor of 
hypoxia [25, 27]. North et al. demonstrated that 
GLUT1 is also expressed in placental chorionic villi, 
suggesting a placental origin for IH [28]. Another 
marker is insulin-like growth factor 2 (IGF-2), which is 
expressed, in high amounts during the proliferative 
phase and in lower amounts during involution [29]. 

IGF-2 has been shown to increase levels of GLUT1 
expression. Further investigation is needed to 
understand the exact roles of GLUT1 and IGF-2 in the 
pathogenesis of IH.  

Emerging genetics 
Most IH occurs sporadically. However, Walter et al. 
attempted to delineate genetic factors by studying 
several families with seemingly autosomal dominant 
inheritance of IH [20]. They identified a possible 
linkage to 5q31-33. This region corresponds to the 
following genes thought to contribute to 
angiogenesis: fibroblast growth factor receptor-4 
(FGFR4), platelet-derived growth factor receptor-
beta (PDGRFB), and FMS-related tyrosine kinase-4 
(FLT4). 

In one study, one-third of infants with large 
segmental hemangiomas of the head and neck were 
found to have posterior fossa malformations-
hemangioma-arterial anomalies-sternal cleft and 
supraumbilical raphe (PHACE) syndrome and over 
90% had an accompanying cerebrovascular 
abnormality (Table 3), [30]. The segmental 
hemangioma may occur on the same side as the 
cerebrovascular abnormality [31]. Drolet and Frieden 
postulate that the primary defect in PHACE 
syndrome may relate to abnormal arterial 
development, leading to vascular insufficiency [23]. 
This localized hypoxic reaction may become the 
aggravating factor leading to segmental 
hemangioma development. This is different from the 
generalized hypoxic response experience in utero.  

Clinical presentation 
Infantile hemangioma presents in a variety of ways. 
It often appears in the first few weeks after birth [3]. 
The vascular tumors grow quickly during the first 
year and slowly regress over the next several years 
[32]. Over half of all IHs present as painless, 
superficial, bright red hemangiomas [18, 33-35]. As 
superficial hemangiomas involute, they change in 
color from bright red to violaceous to gray as the 
hemangioma flattens. Deep hemangiomas make up 
about 15% [33]. They present as bluish-to-flesh-
colored swellings, depending on depth of the lesion. 
As deep hemangiomas involute, they lose the blue 
color. Mixed IH shares characteristics of both deep 
and superficial IH. 
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Infantile hemangioma can also be described in terms 
of pattern: focal, segmental, multifocal, or 
indeterminate [36]. Simply, focal hemangiomas 
appear to grow from a single, localized focus. 
Segmental lesions are found over a specific 
cutaneous region and may have plaque-like features. 
Infantile hemangioma is deemed multifocal if there 
are multiple, distinct, linear, non-contiguous papules 
and nodules. Indeterminate IH cannot be classified 
into localized or segmental groups. Differentiating IH 
based on morphology is important as segmental 
hemangiomas, regardless of size, are more likely to 
have other associated abnormalities. 

The significant clinical presentations of IH, based on 
unique locations will be discussed below. Infantile 
hemangioma can be found in cutaneous or visceral 
locations [37]. Over 40% of cutaneous IHs appear on 
the face [36, 37]. Other locations include the trunk, 
extremities, and perineum. Visceral IH may involve 
the GI tract and liver [38]. 

Infantile hemangioma of the head and neck 
Infantile hemangioma is most commonly found on 
the head and neck (Figure 1). This is significant 
because of the obvious disfigurement associated 
with ulceration and scarring [39]. Segmental IH is 
most likely to ulcerate at a median of 4 months in a 
large, multicenter prospective study [40]. Infantile 
hemangioma found on the nasal tip can lead to 
involvement of the underlying cartilage structure 
leading to serious deformities [41]. Some have 

predict nasal cartilage involvement and destruction 
[42]. Wright et al. describe a linear, gray atrophic 
crease that may appear in the inferior nasal 
columella prior to nasal collapse. Furthermore, the 

 
psychological impact on the patient [41]. Also, IH can 
rarely appear in the subglottic region, resulting in a 
high risk of functional impairment. The most feared 
complication of subglottic IH is airway obstruction 

Table 3. Syndromes associated with infantile hemangiomas. 

Associations Abnormalities  References 

PHACES  

Posterior fossa malformations  Dandy walker syndrome, hypoplasia/agenesis of 
the cerebellum, supratentorial abnormalities  

 [33, 102, 103]  

Hemangiomas  large segmental hemangioma of the face including scalp 

Arterial Anomalies  dysplasia of large cerebral arteries, aberrant course of large 
cerebral or cervical arteries 

Cardiac defects  coarctation of the aorta, aberrant origin of the subclavian artery, 
pulmonary stenosis, aneurysm  

Eye abnormalities  optic atrophy, cataracts, coloboma alterations of retinal vessels 

Sternal cleft and supraumbilical raphe syndrome  sternal cleft, sternal pit, sternal 
defect 

PELVIS 
Perineal hemangioma, external genitalia malformation, lipomylomeningoce, 
vesicorenal abnormalities, imperforate anus, skin tag 

 [33, 104]  

LUMBAR 

Lower body hemangioma 

 [105]  

Lipoma and other cutaneous anomalies  skin tag, sacral dimple, hair tuft, nevus 

Urogenital anomalies  bladder extrophy, ureteral reflux, clitoromegaly, 
undescended tgestis, hydrocele 

Ulceration  

Myelopathy  tethered cord, lipomylelocele, lipomyelomeningocele, syrinx 

Bony deformities  foot deformity, hip dysplasia, scoliosis 

Anorectal anomalies  imperforate anus, deviated gluteal cleft 

Arterial anomalies  dysplasia, narrowing, aberrant course/origin 

Renal anomalies  single kidney, hydronephrosis, pelvic kidney 

SACRAL 
Spinal dysraphism, anogenital, cutaneous, renal and urologic anomalies, associated 
with an angioma of lumbosacral localization 

 [106]  

* It is important to note that PELVIS, LUMBAR and SACRAL may be variations of a single syndrome.  
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[22]. Periocular IH is found on the orbit and eyelids. 
The most common complication is amblyopia, likely 
with lesions greater than 1cm [43, 44]. Other 
complications include strabismus and physical 
disfigurement [36]. 

Parotid infantile hemangioma 
Parotid IH has been described as a painless, mobile 
mass in the peri-auricular or cervicofacial region that 
may be accompanied by a bluish hue [45, 46]. 
Complications range from ulceration and infection 
to airway obstruction in severe cases. One 
retrospective study found that 70% of parotid IH 
involved the ear [46]. Although reports of bilateral 
parotid IH are rare in the literature, the presence of 
such lesions could lead to hearing loss and speech 
impairment if persistent past one year. 

Infantile hemangioma of the extremities 
Classically, the large, segmental IH may be associated 
with PHACE or LUMBAR syndromes [47]. Recently, 
Weitz et al. characterized IH on the extremities using 
a retrospective, multicenter cohort study [47]. Nearly 
three-
distribution lacking involvement of the distal digits. 
Nearly a fifth of patients presented with IH with 
minimal or arrested growth (IH-MAG) and reticular 
pattern. Infantile hemangioma-MAG was defined as 
IH with a proliferative component spanning less than 
25% of the surface area [15, 47]. Over half of patients 
with the IH-MAG, reticular pattern had complications 
such as ulceration [47]. In a single case report, 

Mulliken et al. described the rare ventral-caudal 
anomalies and cardiac failure that tended to occur in 
six infants with reticular infantile hemangiomas of 
the extremities [13]. Ventral-caudal anomalies 
included omphalocele, recto-vaginal fistula, 
solitary/duplex kidney, imperforate anus, and 
tethered cord. 

Lumbar infantile hemangioma 
Lumbosacral IH (Table 3) are concerning when they 
appear as segmental lesions crossing the midline of 
the lumbosacral spine or gluteal cleft [48]. A 
multicenter, prospective cohort study found that in 
51.2% of patients with such lesions greater than 
2.5cm, spinal anomalies were present. These 
included tethering of the spinal cord, congenital 
lipomatous malformations, and intra-spinal 
hemangiomas. 

Hepatic infantile hemangioma 
Hepatic IH are often asymptomatic, present more 
frequently in females (3:1 ratio), and follow the 
typical growth pattern of IH [38, 49]. Most are 
clinically silent and accidently detected on routine 
imaging [49]. Thus, determining a true prevalence is 
difficult. However, some may become symptomatic 
and manifest as cardiac failure related to shunting, 
hypothyroidism owing to overproduction of type 3 
iodothyronine deiodinase inactivating thyroid 
hormone, or intravascular consumptive 
coagulopathy [38, 50]. In one study based in two 

of 
infants had cardiac insufficiency and 15% presented 
with hypothyroidism [49]. 

Associated syndromes 
There are several, overlapping syndromes associated 
with infantile hemangioma (Table 3). 

Making the diagnosis and differential diagnosis 
The diagnosis of infantile hemangioma is largely 
based on natural history, clinical presentation, and 
physical examination [51]. Diagnostic tests can be 
used if the diagnosis is unclear or if lesions are deep. 
They include MRI, Doppler studies, ultrasound, and 
platelet count [33]. Biopsy may produce a definitive 
diagnosis. However, it is uncommonly done as the 
clinical diagnosis is often adequate. The differential 
diagnosis of IH is discussed below. 

  

Figure 1. Gross appearance of infantile hemangioma on the 
neck. 
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Vascular malformation 
With increased understanding of IH in the past few 
decades, more than 95% of vascular malformations 
and IH can be differentiated on physical exam and 
natural history alone [33, 51]. Vascular malformations 
are present at birth, grow with the child, and fail to 
regress [51]. The lymphatic subset of vascular 
malformations may be more difficult to differentiate 
from deep IH. Studies using ultrasound have been 
able to accurately differentiate between IH and 
vascular malformation with the presence of solid 
tissue mass in IH being strongest predicting factor 
[52]. 

Kaposiform hemangioendothelioma (KHE) 
This is a rare, distinct entity occurring in the pediatric 
population and discussed in association with 
lymphangiomatosis, a condition of diffuse lymphatic 
malformations, or Kasabach-Merrit phenomenon 
(KMP), [53]. It occurs on the trunk, extremities, and 
retroperitoneum [54]. KHE is less commonly found 
on the cervicofacial region where IH is more likely 
found. KMP, not associated with IH, is described as a 
large, violaceous, vascular tumor with a triad of 
thrombocytopenia, localized intravascular 
coagulopathy, and bleeding [55]. Histologically, the 
tumor consists of slit like vessels with hemosiderin 
and fragmented erythrocytes lacking distinct 
capillaries [53]. Also, there are irregular lobules and 
sheets of cells in the dermis and subcutis with 
decreased pericytes and mast cells [54]. 

Tufted angioma 
Tufted angiomas are pediatric vascular tumors 
appearing as erythematous, indurated plaques [56]. 
Tufted angiomas are thought to be on the same 
clinical spectrum as KHE [54]. Both tufted angiomas 
and KHE may be complicated by KMP; however, this 
complication is more likely to occur with KHE. 

Port-wine stain (nevus flammeus) 
Capillary malformations can be subdivided into the 
common nevus simplex and the uncommon port-
wine stain. The former may be colloquially referred 

the glabella, eyelids, forehead, and nape [57]. The 
port-wine stain is an uncommon congenital lesion, 
occurring in only 0.3% of healthy newborns [58]. It 
often appears with discrete, irregular borders in the 

distribution of the trigeminal nerve [59, 60]. Lesions 
may start as pink and flat but become darker and 
more nodular in adulthood [59]. They are permanent 
and do not involute. Port wine stains may be seen in 
conjunction with Sturge-Weber and von Hippel-
Lindau disease. 

Congenital hemangiomas 
Congenital hemangiomas are solitary lesions fully 
present at birth as the proliferative phase is 
completed in utero [60]. Congenital hemangiomas 
are divided into non-involuting congenital 
hemangioma (NICH) and rapidly involuting 
congenital hemangioma (RICH), [3]. NICH lesions 
appear as solitary, pink-purple plaques, with surface 
telangiectasia located on the head, neck, trunk, and 
extremities [61]. NICH will not involute and may 

periphery. RICH has many morphologic variants but 
may also be a bossed plaque or tumor. Involution 
often occurs completely in RICH leaving behind 
excess skin seen in the first 5-14 months. It is 
important to note that both RICH and NICH are 
GLUT1 negative [61]. 

Pyogenic granuloma 
Pyogenic granulomas (PG) are proliferative, vascular 
lesions found on the skin or mucosae [62]. PG 
appears as a small, gray-brown mass on the face or 
upper trunk. It is often friable or ulcerated leading to 
repetitive bouts of bleeding [54, 62]. It presents in 
the second or third decade of life. Histologically, PG 
appears as capillaries in a unique lobular 
arrangement with small connecting arteries and 
veins. PG is seen in 2% of pregnant women, 
suggesting a hormonal basis [63]. 

Evolution without treatment 
The natural history of IH is classically described as a 
rapid proliferative phase, followed by a slower late 
proliferative phase, a plateau phase, and, finally, 
gradual involution [64]. It is interesting to note that 
Tollefson and Frieden report about 65% of infants 
have visible hemangioma precursors on day one of 
life in a study examining serial photographs of 
infants with IH [64]. One study showed that 80% of IH 
growth is reached by 3 months and 80% of IH 
completed the early proliferative growth phase by 5 
months [65]. It was also found that IH growth was 
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more rapid in weeks 1-8 compared to later months. 
Furthermore, the growth was non-linear, with 
growth most rapid between 5.5 and 7.5 weeks. Thus, 
many advocate for dermatology referral before the 
time period of greatest proliferation [66]. Tollefson 
and Frieden found that, on average, infants present 
to a pediatric dermatologist at age 5 months, when 
the majority of growth is finished and complications 
are inevitable [64]. 

Many IH will involute and resolve spontaneously, 
especially small or superficial hemangiomas. 
However, the complications of IH are feared and are 

important in choosing between watchful 

observation and active treatment. 

Ulceration is the most common complication, 
occurring in 15-25% of IH [40, 67]. It is painful and 
may lead to scarring [37]. In a prospective, 
multicenter study of over 1,000 patients, Chamlin et 

al. found that 16% of ulcerated hemangiomas 
became infected and approximately 41% had the 
complication bleeding [40]. It was difficult to discern 
infection from colonization. However, cultures most 

commonly revealed Pseudomonas sp. and gram 

positive bacteria such as Staphylococcus aureus. Of 
the bleeding lesions, only one was significant 
enough to require transfusion. Ulceration often 

occurs in the proliferative phase, at about 2.6 months 
[68]. Maguiness et al. described the early white 
discoloration as a sign of impending ulceration. 

Other risk factors for ulceration include location on 
the lower lip, neck, perineal area, pressure points, 

and trauma [40]. Furthermore, Wright et al. 
presented a case series in which a linear gray, 
atrophic crease in the inferior nasal columella was 
seen prior to ulceration leading to nasal cartilage 

destruction [42]. Another rare complication, of about 

1.4% incidence, is airway hemangioma leading to 
obstruction [69]. It may be seen in infants with 

described as spanning the bilateral peri-auricular 

region, chin, anterior neck, and lower lip. It often 
presents between ages 6-12 weeks as progressive, 
biphasic stridor. It may be confused for croup. 
However, patients are afebrile and the stridor does 
not resolve with time. 

Periocular hemangioma may compromise visual 
development or cause amblyopia as a result of 
abnormal visual input [67, 70]. Haggstrom noted 
5.6% of hemangiomas in a prospective, multicenter 

-  [37]. 
Complications include astigmatism, strabismus 
related to involvement of extra ocular muscles, and 
extension into the retrobulbular space [67, 70]. 
Complications are especially common with large 
hemangiomas. In fact, periocular hemangiomas 
greater than 1cm and those associated with PHACES 
syndrome were most likely to be associated with 
amblyopia (Table 3), [44]. 

Liver IH is a rare entity, possibly leading to high-risk 
complications. Multiple cutaneous hemangiomas, 
usually more than five, are associated with visceral 
involvement including the liver [71]. Some have 
recommended abdominal ultrasound screening for 
liver hemangioma in infants younger than 6 months 
and more than 5-6 cutaneous IH [71, 72]. Most liver 
hemangiomas are asymptomatic but some may 
present with high output cardiac failure or 
hypothyroidism [37, 73]. 

Treatment options 
There are various treatment options for IH 
depending on size, type, and location. Prevention of 
permanent disfiguration, which may lead to 
psychosocial distress, is the most common reason to 
initiate therapy [32]. Intervention is sometimes 
sought in large, rapidly growing hemangiomas or 
those found in critical regions [37]. 

Active observation is the mainstay for the majority of 
small uncomplicated IH as most spontaneously 
involute. Treatment options can be divided into 
medical and procedural. Currently, propranolol, a 
non-selective beta-blocker, has become a mainstay 
of treatment. The U.S. Food and Drug Administration 
approved the use of propranolol in pediatrics for the 
treatment of infantile hemangiomas in 2014 [32, 74]. 
Leaute-Labreze et al. were the first to describe the 
use of propranolol in treating IH in nearly a dozen 
patients [75]. Within one day, the hemangiomas had 
changed from a deep purple to a lighter color and 
had a softer texture. The proposed mechanism is 
vasoconstriction and decreased expression of 
angiogenic factors. In a study of 55 patients, 
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propranolol caused improvement of IH in all but one 
patient, regardless of location, morphology, or size 
[76]. Another group used ultrasonography to 
objectively analyze the treatment of IH with oral 
propranolol [77]. Significant volume reduction was 
seen after 6-30 months of continuous treatment, 
with an average 47% decrease in volume. Rare but 
serious complications reported with use of oral 
propranolol include hypotension, bradycardia, 
bronchospasm, hypoglycemia, and hyperkalemia 
[74]. The consensus conference advocated for use of 
1-3 mg/kg per day while tracking response to 
determine individual optimal doses. A response is 
often seen after three to four months of treatment 
but may be continued until the start of involution 
[32]. Furthermore, cessation of therapy prior to 6 
months may lead to rebound growth. It has been 
proposed that propranolol treatment should be 
initiated before the proliferative growth phase of IH 
when irreversible changes may have occurred [64]. 
However, studies have shown positive outcomes in 
patients treated with the beta-blocker after the 
proliferative phase [78, 79]. The authors suggest that 
efficacy of propranolol is not limited to 
antiproliferative effect but may relate to apoptosis 
and vasoconstriction after the proliferative phase 
[80]. 

A randomized clinical trial compared the use of 
atenolol, a cardioselective beta-blocker, to 
propranolol for treatment of IH [81]. Atenolol was 
found to be comparable to propranolol in both 
efficacy and safety. The selectivity of atenolol makes 
it a more appropriate medication for asthmatic 
patients. 

Many have advocated for the use of topical timolol, 
in an effort to lower risk of adverse effects in 
comparison to systemic propranolol. This treatment 
is preferred for those with small, superficial IH [82]. 
Khunger and Pahwa described a case of an 18-
month-old female with PHACES syndrome who 
exhibited dramatic resolution of a large, ulcerated IH 
spanning the entire right face and involving the peri-
orbital area [83]. The patient was treated with ten 
drops of topical 0.5% timolol ophthalmic solution 
twice daily. The patient showed near complete 
resolution of the IH at eight weeks with only pruritus 

reported as an adverse effect. A large, multi-center 
retrospective study concluded topical timolol 
therapy to be efficacious in superficial IH with 
thickness less than 1mm, despite pre-treatment size 
[84]. However, authors noted that in cases in which 
IH continues to progress despite topical timolol 
therapy, systemic treatment should be pursued. A 
recent prospective trial measured plasma levels of 
timolol after topical administration of the 
medication for IH treatment. The study failed to 
show adverse events after topical application of 
timolol even with higher doses resulting in plasma 
levels between 0.3-1.6 ng/mL [85]. Timolol may be 
used topically after oral propranolol is discontinued 
as maintenance therapy and to prevent rebound. 
Topical timolol may be an alternative to active 
observation when parents desire treatment. 

Another common medical approach to IH is oral 
corticosteroid treatment, especially when beta-
blockers are contraindicated or for complicated IH. 
Regimens between 1-5 mg/kg per day have been 
used and have shown good efficacy [86]. One meta-
analysis reported a mean prednisone dose of 2.9 
mg/kg given for nearly 2 months before tapering had 
an 84% response rate [86]. A multicenter, 
retrospective chart review found that propranolol 
was far more efficacious and had less risk of adverse 
complications in comparison to oral corticosteroids 
in treating IH [78]. The oral corticosteroid arm was 
made up of 42 patients and 100% of them had one 
or more adverse effects. All patients had Cushingoid 
features, four had gastroesophageal reflux, two had 
hypertension, and one had an arterial bleed related 
to ulceration and erosion of the external carotid 
artery requiring life-saving surgery. In the 
propranolol group, there were few adverse events. 
One patient experienced hypoglycemia and two 
patients experienced a non-specific skin eruption, 
not associated with the treatment. It should be 
emphasized that because of adverse events, many 
physicians have veered from use of corticosteroids to 
treat IH. 

Other medical treatments of IH have largely fallen 
out of favor including interferon- stine. 
Interferon-
been associated with spastic diplegia, occurring in 
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2.5% of patients [87]. Other complications ranged 
from flu-like illness to seizures [87, 88]. Vincristine is 
a vinca-alkaloid interfering with mitotic spindle 
microtubules. It has been used to treat lymphoma 
and solid tumors [89, 90]. Vincristine has been 
successfully used to treat high-risk IH after failure of 
corticosteroid or interferon- [90, 91]. 
However, side effects include alopecia, peripheral 
neuropathy, paresthesias, leukopenia, anemia, and 
abdominal pain. 

Intralesional and topical treatments have been used 
and preferred owing to less systemic side effects. 
However, the evidence for these treatments is 
limited. One study has shown the efficacy of 
combining betamethasone dipropionate injection 
with oral propranolol [92]. The corticosteroid 
injection reduced rapid tumor growth. It also 
increased tumor mast cells leading to increased 
apoptosis of endothelial cells. Intra-lesional 
corticosteroids have especially been used by 
ophthalmologists to treat periocular hemangiomas. 
However, complications have included eyelid 
necrosis and central retinal artery occlusion [93]. 
Topical 5% imiquimod has been used successfully in 
treating infantile hemangiomas [94, 95]. 

An extensive meta-analysis of 13 studies examined 
the efficacy of using pulsed dye laser (PDL) therapy 
in treating infantile hemangioma [96]. Improvement 
of infantile hemangioma appearance was seen in all 
studies with a lesion regression rate of 89.1%. 
However, 6.2% of patients had adverse events 
including ulceration, bleeding, hyperpigmentation, 
textural changes, and atrophic scars. The effect of 
PDL is superficially limited to a depth of 1-2mm; thus, 
it is not as beneficial in mixed or deep IH. One 
randomized clinical trial studied the efficacy of PDL 
in infants with superficial, uncomplicated IH in the 
pre-proliferative or early proliferative phase [97]. 
They did not recommend using PDL in 
uncomplicated, superficial hemangiomas. This is 
because of the likelihood of natural, spontaneous 
involution and increased risk of atrophic scars and 
hypopigmentation with treatment. Some experts 
believe that PDL should only be used in superficial IH 
accompanied by residual telangiectasia or ulceration 
once involution has actually started [71, 98]. There is 

much debate as to which IH will benefit from PDL 
and which settings are the most appropriate for 
treatment. 

Surgical excision is a definitive option in treating IH. 
Indications include incomplete resolution, severe 
disfiguration, or lesions in the periorbital region, 
nose, airway, or ear canal [98]. Patients with 
cervicofacial hemangiomas, especially involving the 
lip, eye, or nose were seen as good candidates for 
total excision [99]. In a retrospective study, 99.5% of 
patients who underwent surgery had improved 
facial contours and volume reduction. Surgical 
excision may offer low risk to benefit ratio in select 
patients with periocular tumors [100]. Alternatively, 
some experts advocate for confirmation of IH via 
GLUT1 marker and preoperative treatment with 
propranolol to shrink the lesion prior to surgical 
excision [101]. 

Thus, it is obvious that management options of IH 
vary and include active observation, topical and 
intralesional treatments, medical management, and 
surgical procedures. Each patient should receive an 
individualized approach as different treatment 
options are appropriate depending on a variety of 
patient factors. 

 

Discussion 
Reappraisal 
After conducting a critical review of the literature, we 
believe that IH should be treated in certain 
situations: 1) risk of cosmetic disfiguration, most 
likely involving the face, 2) risk of vital organ 
compromise, 3) failure to regress as predicted by 
natural history. Most IH will naturally regress in the 
first few years of life, without need for intervention. 
However, we advocate for dermatologic 
consultation in the first few weeks of life, especially 
for IHs in critical locations or those which may lead to 
functional compromise, as this is thought to be the 
period of greatest proliferation of the lesions and 
intervention at this time may prevent irreversible 
changes and assessment for associations is required. 
During this initial visit, the individual risks and 
benefits of active observation versus treatment can 
be discussed with the parents. It is important to 



Volume 24 Number 9| September 2018| 
24(9): 1 

 

 
- 10 - 

Dermatology Online Journal  ||  Review 

remember that intervention itself can lead to 
complications including scarring and disfigurement. 

On the other hand, lesions that are located in critical 
areas can cause a myriad of complications including 
ulceration, infection, bleeding, airway compromise, 
visual disturbances, and even high output cardiac 
failure. These lesions should be managed medically 
or surgically depending on location and size of the 
lesion. The literature has shown great efficacy of 
propranolol as first line, medical treatment. Other 
options including corticosteroids and 
immunomodulator therapies have significant side 
effect profiles. Furthermore, more invasive 
procedures, such as PDL or surgical excision, should 
be limited to cases in which propranolol has failed or 
IH is present in critical locations. 

Thus, we advocate for an individualized 
management approach for each patient. Parents 
should seek medical consultation in the first few 
weeks of life; this is the time of greatest proliferation. 
Infantile hemangioma that has a risk of cosmetic 
disfiguration or is in a critical location, possibly 
leading to functional compromise, such as the peri-
orbital space, lip, or visceral organs should be 
immediately treated. However, most IH is 
uncomplicated and can be actively observed up to 
12-18 months of life. 

Conclusion 
Infantile hemangiomas are the most common 
vascular tumors of infancy. Historically, there has 
been much confusion regarding classification of IH. 
Today, we follow the standardized classification of 
the ISSVA, which is based on pattern, depth, 
associations with other lesions, and 
immunohistochemical markers. Currently, the most 
important marker to accurately diagnose IH is 
GLUT1. 

Infantile hemangioma is commonly diagnosed 
clinically based on natural history of the lesion. Most 
IH appears on the head and neck where potential 
complications range from cosmetic disfiguration to 
airway obstruction. However, other locations of IH 
include the extremities, trunk, and visceral organs 
with each location having unique, associated 
complications. 

In the case of IH treatment, patients should receive 
individualized approaches, with risks and benefits 
carefully taken into consideration. Infantile 
hemangioma in high-risk locations, such as peri-
orbital, airway, and the liver, are more likely to be 
treated as benefit of treatment likely outweighs the 
risks. Overall, greater awareness about infantile 
hemangiomas, their associations, and available 
management options is needed. 
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