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Hemangiomas are the most common benign tumors of childhood. The known 
risk factors in developing hemangiomas are female gender, prematurity and 
low birth weight. Our study was designed to investigate prenatal and natal 
risk factors in addition to the above factors that would potentially affect 
development of hemangiomas. Two hundred forty hemangioma patients 
and 100 healthy controls were included in the study. Both groups were 
interviewed for age, gender, prenatal characteristics (presence of maternal 
pregnancy hypotension, hypertension and hyperemesis, parental smoking 
habits) as well as natal characteristics (delivery, birth weight, gestational 
age) and maternal–paternal age. Hemangiomas were mostly localized in the 
head and neck. Risk of developing hemangioma was higher in girls and 
in firstlings. History of hyperemesis during pregnancy increased incidence 
of hemangioma. Post-term delivery was found to be protective against 
developing hemangioma. We are in the opinion that there is a need for 
wider studies with a bigger sample size so as to detect other risk factors.
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Hemangiomas are the most common benign 
vascular tumors of childhood. Although their 
pathogenesis remains highly unclear, they 
are thought to be triggered by fetal hypoxic 
stress.1-3 Genetic causes and environmental 
factors probably coexist. This study aims at 
investigating epidemiological characteristics of 
hemangiomas by a special focus on socio-
demographics, prenatal and natal risk factors, 
as well as parental age of cases admitted to 
our clinic and diagnosed with hemangioma 
during delivery.

Material and Methods

Two hundred forty hemangioma patients 
having been admitted to the Pediatric 
Hematology and Oncology Division between 
2008-2016 and 100 healthy children at routine 
controls were retrospectively screened from 
hospital record in terms of etiological and 
epidemiological factors (socio-demographic, 
prenatal, natal). We aimed at specifying age, 
gender, prenatal characteristics (presence of 
maternal gestational hypotension, hypertension 
and hyperemesis, parental smoking habits) as 

well as natal characteristics (delivery, birth 
weight, gestational age) and maternal – paternal 
age characteristics of hemangioma patients, 
retrospectively.

The research was reviewed and approved by 
an Institutional Review Board (26 July 2016; 
73799008). 

Statistical Analysis

When assessing findings of the study, SPSS 
(Statistical Package for Social Sciences) for 
Windows 21.0 software was used for statistical 
analyses. In addition to complementary 
statistical methods (mean, standard deviation, 
frequency), Chi-square test and Fisher’s exact 
test were used for qualitative comparisons. 
Results were evaluated at a confidence interval 
of 95% and at significance level of p<0.05.

Results

A total of 340 subjects were included in the 
study: 240 hemangioma patients and 100 
healthy controls. One hundred fifty-seven 
(65.4%) of 240 hemangioma patients were 
female, 83 (34.6%) were male; whereas 
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46 (46%) of healthy controls were female 
and 54 (54%) were male. Hemangioma risk 
increased by 2.22 folds in girls (95% CI 
1.38-3.57; p=0.001). Eighty-one percent of 
hemangiomas and 61% of healthy controls 
were under the age of 1; whereas 89.2% of 
hemangioma patients and 80% of healthy 
controls were under 2. Hemangioma was 
present at birth in 114 (47.5%) cases whereas 
in 126 (52.5%) was diagnosed after birth. 
Five patients (2.08%) in the case group and 
2 cases (2%) in the control group were twin 
pairs. Fifty-five percent of hemangiomas were 
localized at the head and neck, 22% on the 
trunk, 9% in lower extremities, 7% in upper 
extremities, 2% at genitals and 5% at multiple 
sites.

Mothers of 40 (16.7%) children with 
hemangiomas and of 17 (17%) healthy controls 
were smokers prior to pregnancy. Thirty 
(12.5%) mothers of hemangioma patients and 
17 (17%) of healthy controls smoked during 
pregnancy. One hundred thirty-seven (57.1%) 
fathers of hemangioma patients and 68 (68%) 
of healthy children were smokers. There was 
no statistically significant association between 
parent’s smoking habits and hemangioma 
incidence (p>0.05; Table I). Forty-three 
(17.9%) mothers of hemangioma patients 
and 26 (74%) of healthy controls reported 
hypotension during pregnancy. Twenty-two 
(8.3%) mothers of hemangioma patients and 
9 (9%) of healthy controls had hypertension 
history during pregnancy. Hypertension or 
hypotension during pregnancy did not increase 

the risk of hemangioma (p=0.091, p=0.841). 
One hundred thirty-five (56.3%) mothers 
of hemangioma patients and 44 (44%) of 
healthy controls reported hyperemesis during 
pregnancy. There was a significant relationship 
between hyperemesis during pregnancy and 
development of hemangioma (p=0.039). 
Presence of hyperemesis in pregnancy increased 
the risk of developing hemangioma by 1.64 
folds (%95 CI 1.02-2.62; p=0.039; Table II).

Thirty-five (14.6%) mothers and 53 (22.1%) 
fathers of hemangioma patients, and 17 
(17%) mothers and 34 (34%) fathers of 
healthy controls were above 35 years of age. 
Maternal age did not correlate with presence 
of hemangioma significantly (p=0.573) whereas 
paternal age <35 years presented a significant 
correlation with presence of hemangioma 
(p=0.022). Paternal age <35 years increased 
the hemangioma risk by 1.82 folds (95% CI 
1.09-3.04).

One hundred twenty (50%) of hemangioma 
patients are firstborn and 77 (32.1%) are 
second born children; whereas 28 (28%) of 
non-hemangioma patients are firstborn and 
41 (41%) are second born children. Being 
the firstborn child increased the risk of 
hemangioma by 3.09 folds (%95 CI 1.66-5.73; 
p<0.001). Forty-five (18.8%) of hemangioma 
patients were born before 37 weeks, 191 
(79.6%) between 37-40 weeks and 4 after 
40 weeks. Sixteen (16%) of non-hemangioma 
patients were born before 37 weeks, 78 (78%) 
between weeks 37-40 and 6 (6%) after week 
40. Being born beyond the 40th week reduced 
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Table I. Smoking Habits of Parents of Patients with Hemangioma and Healthy Subjects.

Smoking habits of parents
Patients with
hemangioma Healthy subjects Odds ratio p
N % N % OR 95% CI

Maternal smoking before 
pregnancy
Yes
No

40
200

16.7
83.3

17
83

17.0
83.0

0.95 0.52-1.82 0.940

Maternal smoking during 
pregnancy
Yes
No

30
210

12.5
87.5

17
83

17.0
83.0

0.69 0.36-1.33 0.273

Paternal smoking
Yes
No

137
103

57.1
42.9

68
32

68.0
32.0

0.62 0.38-1.02 0.061

CI: confidence interval



hemangioma risk by 2.7 folds (p=0.036; Table 
III). Forty-four (18.3%) of hemangioma patients 
had birth weight under 2,500 g, 182 (75.8%) 
between 2500-4000 g and 14 (1.7%) above 
4000 g. Eight (8%) of non-hemangioma 
patients had l o w  birth weight; low birth 
weight had a 2.48 folds raised hemangioma 
risk versus children with normal birth weight, 
which was statistically significant (95% CI 
1.12-5.50; p=0.022; Table III).

Discussion

Hemangiomas are the most common benign 
vascular tumors of childhood and have a 2-3 
fold higher incidence in girls than in boys.1-3 
Concomitant with the literature, our study 
presented with a 2.2 fold higher incidence in 
girls. Yet, it remains unclear why girls have 
a higher hemangioma incidence. Nevertheless, 
estrogen is thought to be responsible for 
enhancing endothelial cell proliferation.4 In a 
study done on related hemangioma patients, 
it was stated that a group of hemangiomas 
may be hereditary and may be associated with 
genes on the 5th chromosome but the same 
study failed to detect any mutation on the X 
chromosome.5 Some researchers defend the 
view that families tend to take their girls 
to doctor more often for cosmetic concerns 
and this should be considered as a reason 
why the disease is relatively more diagnosed 
in girls.1

Our study did not find any association 
between smoking habits of mothers before or 
during pregnancy and the risk of developing 
hemangioma. Yet it was observed that 

incidence of hemangioma tended to decrease 
when their mothers quit smoking during 
pregnancy. Interestingly, fathers’ smoking habit 
was found to be protective against developing 
hemangioma. There is no study in the 
literature on this topic. Father’s smoking 
may be leading to positive selection of hypoxia-
resistant sperms laying the background for 
epigenetic changes with adaptation to hypoxia. 
Furthermore, high smoking ratio may have led 
to this result as a confounding factor. There is 
a need for larger scaled studies on this topic.

Hypoxia is one of the major factors blamed 
in the pathogenesis of hemangioma. GLUT-
1, a marker in hemangioma is a significant 
perceiver of hypoxia. GLUT-1 was found to 
have increased in hypoxic sites of mesenchymal 
tumors as well as in mesenchymal stem 
cells of the umbilical cord under hypoxic 
conditions.6,7 Some hypoxia-associated factors 
including VEGF-A and MMP-9 were found 
in elevated levels in blood and hypoxia-
induced factor 1 alpha, MMP-9 and VEGF-A in 
hemangioma tissue in proliferation.8 Placental 
and perinatal hypoxia may cause an increase in 
hemangioma incidence due to these reasons. In 
a study by Li et al.9 no association was found 
between parental smoking and development of 
hemangioma. Kim et al.10 on the other hand, 
reported higher incidence of hemangioma in 
children born from unplanned pregnancies 
of smoking mothers. This was explained by 
the fact that mothers tend to quit smoking 
when they plan pregnancy due to scared 
side effects.11 On the other hand, smoking 
has a protective effect against preeclampsia 
due to its proangiogenic effects (increased 

Table II. History of Hypotension, Hypertension and Hyperemesis During Pregnancy of Mothers of 
Patients with Hemangioma and Healthy Subjects.

Maternal history during 
pregnancy

Patients with
hemangioma Healthy subjects Odds ratio p

N % N % OR 95% CI
Hypotension 
Yes
No

43
197

17.9
82.1

26
74

26.0
74.0

0.62 0.36-1.08 0.091

Hypertension 
Yes
No

22
220

8.3
91.7

9
91

9.0
91.0

0.92 0.40- 2.09 0.841

Hyperemesis 
Yes
No

135
105

56.3
43.8

44
56

44.0
56.0

1.64 1.02- 2.62 0.039

CI: confidence interval
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placental growth factor and diminished soluble 
endoglin and anti-antigiogenic VEGF receptor 
1). This proangiogenic effect of smoking may 
be considered as a secondary reaction against 
anemia and hypoxia.12 Maternal smoking 
has been shown to decrease placental blood 
flow. It has been speculated that placental 
hypoperfusion is resulting from vasoconstrictive 
effects of nicotine. Vasoconstrictive effects 
of nicotine on uterine and umbilical arteries 
increases carboxyhemoglobin concentrations 
that interfere with oxygenation. As a 
result, smoking leads to hyperplasia in 
cytotrophoblasts in order to increase surface 
area by angiogenesis and neovascularization.13 
A similar mechanism may also be explained by 
the rise in hemangioma incidence in preterm 
infants using erythropoietin. Anemia, as a 
stimulant for erythropoiesis and angiogenesis 
probably also stimulates the development of 
hemangioma.14

Our study failed to detect a significant 
relationship between hypotension history 
during mother’s pregnancy and development 
of hemangioma. There is no study reported 
in the literature on this aspect. Hypotension is 
known to impair tissue perfusion. It may also 
contribute to development of hemangioma by 
causing hypoxia. Yet, since only symptomatic 
hypotensive cases were included in our case 
group the result may be statistically non-
significant.

Our study did not find any significant difference 
between history of hypertension during 
pregnancy and development of hemangioma. The 

literature primarily investigates the relationship 
between preeclampsia (rather than history 
of hypertension) and the risk of developing 
hemangioma. The role of preeclampsia remains 
unclear in development of hemangioma but 
some placental growth factors may be 
playing part in its development. Placental 
growth factor (PIGF) is more prominent 
in preeclampsia patients. PIGF was shown 
to be expressed immunohistochemically in 
hemangiomas, which supports the hypothesis 
that the placenta and hemangiomas grow from 
similar vascular origins.15 In a study conducted 
by Munden et al.16 preeclampsia was found to 
increase the risk of developing hemangioma.

Those having history of hyperemesis during 
their pregnancy had a 1.64- f o l d  higher 
risk of developing hemangioma. Hyperemesis 
gravidarum is defined as persistent attacks 
of nausea and vomiting to the extent of 
hospitalization.17 Studies indicate that 
hyperemesis may cause intrauterine growth 
restriction, low birth weight and diseases like 
type 2 diabetes in the fetus.18,19 Hyperemesis 
may cause development of hemangioma due 
to hypoxia secondary to perfusion impairment. 
Another study done on the same topic failed to 
present a significant relationship between the 
history of extreme vomiting during pregnancy 
and development of hemangioma.9 We are in 
the opinion that there is the need for further 
research work to be done on the association 
of developing hemangioma and hyperemesis.

We did not find any rise in the incidence of 
hemangioma in children of mothers having 

Table III. Gestational Age and Birth Weight of Patients with Hemangioma and Healthy Subjects.

Patients with
hemangioma Healthy subjects Odds Ratio p
N % N % OR 95% CI 

Gestational age
<37 weeks
37-40 weeks
>40 weeks

45
191
4

18.8
79.6
1.7

16
78
6

16.0
78.0
6.0

1.15
1.00
0.27

0.61-
2.15

0.08-
0.99

0.666

0.036

Birth weight
<2500 g
2500-4000 g
>4000 g

44
182
14

18.3
75.8
5.8

8
82
10

8.0
82.0
10.0

2.48
1.00
0.63

1.12-
5.50

0.27-
1.48

0.022

0.286
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delivered at a more advanced age. In a study 
by Haggstrom et al.1 55.1% of mothers of 
hemangioma patients were found at the age 
of 30 and beyond concluding that advanced 
maternal age is a statistically significant factor 
in developing hemangioma compared to the 
general population. Advanced maternal age 
may be causing this increase in incidence 
of hemangioma indirectly because it more 
associated with complications of pregnancy 
such as preterm delivery, low birth weight 
and preeclampsia.1 Paternal age under 35 
increased the risk of developing hemangioma. 
This may be explained by presence of age-
related confounding factors in the control 
group or epigenetic suppression of some 
factors causing hemangioma with age during 
spermatogenesis.

Fifty percent of the hemangioma patients 
included in the study were firstlings, and 
being the firstborn child increased the risk 
of developing hemangioma by 3.09 folds. 
Other studies also reported higher incidence of 
hemangioma in firstlings.20 This increase was 
explained by higher incidence of preeclampsia 
in first pregnancies.1,21

Our study failed to observe a significant 
relationship between prematurity and 
development of hemangioma, whereas 
hemangioma was less frequently observed in 
infants born beyond 40 weeks. Hemangiomas 
are more common in premature or low 
birth weight infants. In a study by Amir et 
al.22, 13% of 973 preterm infants developed 
hemangioma, which is (10%) more frequent 
than the predicted level. Higher incidence 
of hemangioma among preterm infants may 
be explained by the imbalance in angiogenic 
shock mechanisms1. Previous studies did not 
investigate the association between being 
born beyond 40 weeks and development 
of hemangioma, which may be explained as 
follows: babies born beyond 40 weeks are 
generally the ones having completed their 
overall development and are less exposed to 
factors such as intrauterine hypoxia. This 
may be the reason why hemangiomas are 
less common in these babies.

The incidence of hemangioma was 2.48 folds 
higher in low birth weight infants. In Amir’s 
study, the incidence was found as high as 
22-30% in infants under 1000 g.22 A study 

by Drolet et al.23 suggested that every 500 g 
of loss in birth weight increased the risk of 
developing hemangioma by 25% and that low 
birth weight is a more important risk factor 
than age.

Multiple pregnancies are also among the 
known risk factors for development of 
hemangioma. Two percent of our subjects 
both in the hemangioma and control groups 
were twin pairs, and there was no statistically 
significant difference amongst the two groups. 
Higher incidence of hemangioma in multiple 
pregnancies can be explained by prematurity 
and the effect of progesterone. The risk of 
developing hemangioma apparently increases 
in in vitro fertilization pregnancies due to 
higher probability of multiple pregnancies.10 
In a study done with more than 118 twins, 
there was no statistically significant difference 
in hemangioma incidence among monozygotic 
and dizygotic twins. Monozygotic twins also 
did not present an increased incidence of 
hemangioma within their own group, which 
shows that hereditary factors are not dominant 
factors in development of hemangioma and 
that hemangioma is more common among 
twin pairs with lower birth weight.24 

The retrospective nature of our study is a major 
limitation to detect the real frequency of the 
probable factors causing hemangioma. Authors 
of the study are in the opinion that there is 
a need for more extensive prospective research 
work to be done in this field to conclude that 
these factors constitute an absolute risk for 
development of hemangioma.

In conclusion, beyond known risk factors, 
hyperemesis was found to present a risk 
factor for developing hemangioma whereas 
post-maturity was suggested as a protective 
factor against hemangioma. 
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