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Infantile hemangioma (IH) is a common benign tumor during infancy, although the detailed 
mechanism behind it has not been fully elucidated. Based on previous studies, we hypothesized that 
formation of hemangioma might be triggered by secondary physiological events (perinatal hypoxia or 
mechanical stress during delivery) in patients carrying germline risk mutations. We aimed to clarify 
the mechanism by evaluating whether head and neck lesions were more frequent in patients in who 
IH appeared after birth compared with those in who it was present at birth. Clinical data of 62 lesions 
in 51 patients with IH were collected. All patients were analyzed for correlation of onset with gender, 
localization, family histories, gestational age, birth weight, and clinical subtypes. Distribution of 
lesions on the head and neck was slightly more frequent in the after-birth IH group, compared with 
those with IH present at birth, but without significant difference (47.6% vs. 40.0%, p = 0.32). On the 
other hand, the ratio of superficial and deep type IH at birth was significantly altered compared with 
that in IH after birth (19:0 vs. 26:7, p = 0.039). In addition, IHs appearing after birth tended to more 
commonly have multiple lesions than those with IH present at birth, with statistically significant 
difference (25.8% vs. 0%, p = 0.0164). There may therefore be different triggers for IHs at birth and 
IH after birth. Further studies with greater number of patients are necessary to validate these findings.

1. Introduction

Infantile hemangioma (IH) is one of the most common 
benign tumors during infancy. It occurs in an estimated 
3-10% infants, with a recent increase in prevalence (1). 
IH typically appears at approximately 2 weeks of age 
and rapidly proliferates within 6-10 months followed by 
spontaneous involution over 7-10 years (1). Most IHs 
become apparent after birth, but a portion of the patients 
have precursor lesions at birth (2). Risk factors of IH 
include low birth weight, multiple gestation, preterm 
birth, progesterone therapy, and family history (1).
 Detailed mechanisms have not been fully elucidated, 
but there are several hypotheses seeking to explain 
its specific clinical manifestation. One hypothesis is 
emboli of placental cells. Gene expression patterns of 
cellular markers differ from those of endothelial cells in 
the surrounding skin, but resemble those of endothelial 
cells lining fetal microvessels in the human placenta 
(2). A second hypothesis is related to hypoxia. The 
intrauterine hypoxia associated with glucose transporter 

(GLUT)-1 and indoleamine 2,3-dioxygenase may 
have a role in pathogenesis (1). A third hypothesis is 
related to endothelial progenitor cells or stem cells. 
Endothelial progenitor cell generated IH-like lesions in 
immunologically-deficient mice (3).
 Meanwhile, we previously identified germline 
mutations in genes encoding tumor endothelial marker 8 
(TEM8) and vascular endothelial growth factor receptor 
(VEGFR)-2, resulting in VEGFR-1 down-regulation 
and endothelial proliferation, survival, adhesion and 
migration by activating VEGF signaling through 
VEGFR2 (4). Considering the emergence after birth 
and age-dependent involution of IH, we hypothesize 
that formation of hemangioma is triggered in patients 
carrying the germline risk mutations by secondary 
physiological events, for example perinatal hypoxia 
or mechanical stress during delivery (2). Consistently, 
when the distribution of 104 lesions in 100 patients 
with IH was analyzed, lesions in the jaw or chin area 
were significantly less frequent than in other areas (5). 
Mechanical stress to the jaw or chin areas may be less 
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than in other areas in normal cephalic delivery.
 If mechanical stress during delivery is really one of 
the causes of IH, in this retrospective study, we tried to 
prove the hypothesis that head and neck lesions would 
be more frequent in the IH group with patients in who 
IH appeared after birth compared with those with IH 
present at birth.

2. Materials and Method

2.1. Clinical assessment and patient material

We conducted a retrospective study of 51 Japanese 
patients with IH who visited Wakayama Medical 
University Hospital between August 2019 and March 
2020. All patients were diagnosed based on clinical 
manifestation and/or image findings.
 The following variables, obtained from medical 
records and clinical pictures, were collected for the 
analysis: date of onset, gender, number of lesions, 
localization (head and neck, limbs, or trunk), family 
histories, gestational age, birth weight, and clinical 
subtype.
 Clinical subtypes were defined according to the 
depth of soft tissue involvement. Superficial-type IHs 
involve the superficial dermis and manifest with a raised, 
lobulated and bright red appearance (2). Deep-type IHs 
arise from the reticular dermis and/or the subcutis layer, 
and appear as a bluish-hued subcutaneous nodule or 
tumor. Mixed-type IHs have features of both subtypes.

2.2. Statistical analysis

Statistical analysis was carried out with the Fisher's 
exact test for comparison of frequency. P < 0.05 was 
considered statistically significant.

3. Result and Discussion

3.1. Clinical characteristics of patients with IH in our 
study

We collected the clinical data of 62 lesions in 51 
patients with IH (32 girls, 19 boys). Distribution of the 
62 lesions was 28 lesions on the head or neck (45%), 19 
on limbs (31%), and 15 on trunk (24%). No patients had 
segmental IH. The clinical subtypes of the 62 lesions 
were 45 superficial (73%), 7 deep (11%), and 10 mixed 
(16%). Eight cases (13%) had multiple lesions. In 51 
patients with IH, only one patient had notable family 
history. Information on gestational age was available 
for 26 cases, four of whom were born earlier than 37 
weeks. Birth weight was available for 25 patients, four 
of whom were born at low birth weight (< 2,500 g).
 Reportedly, girls are more likely than boys to have 
IH (2). For example, in the recent investigation by 
Anderson et al. there were 644 females and 355 males, 

and approximately 44% of lesions were located in the 
head and neck (6). The majority of IHs occur as solitary 
lesions, but approximately 20% of patients have 
multiple lesions (7). Superficial IH are thought to be 
the main clinical subtype (8). Furthermore, formation 
of hemangioma is believed to be primarily sporadic, 
whereas, although rare, there are some cases of 
familial IH (2). Accordingly, the characteristics of the 
51 patients in our study, such as gender, localization, 
number of lesions, clinical subtype, and family 
histories, are consistent with previous reports.
 On the other hand, Katelyn et al. reported average 
gestational age at birth (38.7 weeks) and birth weight 
(3.28 kg) of infants diagnosed with IH between 1976 
and 2010 (6). In the present study, the mean birth 
weight of six infants with IH present at birth was 2.82 
kg and that of the 19 infants with IH appearing after 
birth was 2.92 kg (Table 1). These birth weights were 
lower than the previous result, perhaps due to racial 
differences.

3.2. Correlation of onset with clinical characteristics in 
infants with IH

Next, we classified 51 patients with IH into two groups 
according to the timing of onset; those with IH present 
at birth (n = 20) and those whose IH appeared after 
birth (n = 31: average 18 days after birth). All patients 
were analyzed for correlation of onset with gender, 
localization, family history, gestational age, birth 
weight, and clinical subtypes (Table 1).
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Table 1. Clinical characteristics in infants with infantile 
hemangioma

Items

Gender
     Female
     Male
Localization
     Head and neck
     Limbs
     Trunk
     (Multiple)
Clinical type
     Superficial
     Deep
     Mixed
Family histories
     +
     –
     Unknown
Gestational age
     1 < 37 week
     ≥ 37 week
     Unknown
Birth weight
     Mean weight (kg)
     Low birth weight

After birth (n = 31)

18
13

20
11
11
(8)

26
  7
  9

  0
30
  1

  3
16
12

2.92
  3

At birth (n = 20)

14
  6

  8
  8
  4
(0)

19
  0
  1

  1
19
  0

  1
  6
13

2.82
  1

Number of cases
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systemic neovascularization or sensory nerve growth 
after birth.
 In addition, clinical subtypes of IHs at birth were 
as follows: 19 superficial and one mixed. On the 
other hand, clinical subtype of IHs after birth was 26 
superficial, 7 deep, and 9 mixed. The ratio of superficial 
and deep IH present at birth was significantly different 
to that in IH after birth (19:0 vs. 26:7, p = 0.039) (Table 
3). Thus, deep type IH was significantly more common 
in infants with IH appearing after birth than those with 
IH present at birth. The reason may be simply because 
of the difficulty and time taken to recognize deep type 
IHs due to the depth of the lesions and normal skin 
coloration.
 Among four patients with IH born at < 37 weeks, 
one had IH present at birth and three had IH after birth. 
Among the four patients with IH with low birth weight, 
one had IH at birth and three developed IH after birth. 
There was no statistically significant correlation 
between onset and these parameters.
 In conclusion, IHs appearing after birth tended to 
more commonly have multiple lesions than those with IH 
present at birth, with statistically significant difference. 
Our result suggests that there may be different triggers 
between IHs present at birth and those appearing after 
birth. Further studies with a greater number of patients 
are necessary to validate these findings.
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Table 2. Correlation of onset with number of lesions

Items

single
multiple
all

after birth

23
  8
31

at birth

20
  0
20

all

43
  8
51

Table 3. Correlation of onset with clinical subtypes

Items

superficial
deep
all

after birth

26
  7
33

at birth

19
  0
19

all

45
  7
52

Figure 1. Representative clinical manifestation of multiple infantile 
hemangioma appeared 11 days after birth: head (a) and upper 
abdomen (b).
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