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Epidemiologic Aspect 
of Congenital Vascular 
Malformation

Young-Wook Kim and Byung-Boong Lee

It is difficult to get exact epidemiologic data of 
congenital vascular malformation (CVM) due to 
confusing nomenclatures and definition of the 
CVMs in times past. Epidemiologic data avail-
able in the literatures often misguide the true 
incidence and prevalence of the CVMs.

Though CVM is caused by an embryonic 
developmental defect, it may not be clinically 
apparent from birth. To describe epidemiology of 
CVMs, we have to rely on the data of symptom-
atic patients with clinically apparent CVM.

Some CVM may remain quiescent throughout 
the remaining life. However, most of the CVM 
lesions grow along with age, and some of them 
show sudden expansion after certain events such 
as trauma, hormonal changes (puberty or preg-
nancy), or infection. We still don’t know an exact 
mechanism to stimulate the dormant CVM lesion. 
Accordingly, an exact incidence of CVM cannot 
be estimated at the time of birth.

European Surveillance of Congenital Anomalies 
(EUROCAT) is a network of population-based 
registries (http://www.eurocat-network.eu/abou-
tus/whocollaboratingcentre) for the epidemiologic 
surveillance of congenital anomalies covering 
about 30 % of all births in the European Union [1].

Even in the EUROCAT data, it is difficult to 
estimate an exact incidence of CVM because 
vascular malformation is not separately listed 
as a congenital anomaly but may be included in 
the skin anomaly, limb defect, or aortic 
coarctation.

According to the Bogota Congenital 
Malformations Surveillance Program (BCMSP) 
between January 2005 and April 2012, congenital 
anomalies at birth were detected in 1.66 % (4682 
out of 282,523 births). They reported that the 
most frequent congenital anomalies were vascu-
lar anomalies (0.03 %), followed by hypospadias 
(0.028  %), and anorectal malformations 
(0.022 %). According to the report, 84 % of vas-
cular anomalies were blood vessel origin and 
15  % were lymphatic origin. Regarding to the 
anatomical distribution, craniofacial lesions were 
the most frequently diagnosed vascular anoma-
lies after birth, followed by vascular anomalies at 
the extremities, thorax, and abdomen. However, 
they did not differentiate CVM from the infantile 
hemangioma [2].

Kennedy [3] also reported the overall inci-
dence of CVM as 1.08 % (0.83~4.5 %) based on 
a comprehensive review of 238 studies on the 
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literatures reporting more than 20 million births. 
Overall incidences of CVM were obtained from 
hospital records, birth certificates, and also retro-
spective questionnaires from intensive examina-
tions of children. However, this study highlighted 
the variability in reporting methods due to differ-
ences in terminology and inconsistent diagnostic 
criteria.

Depending upon the embryological stage 
when the developmental arrest has occurred, the 
CVMs present different clinical characteristics. 
CVM lesions (extratruncular form) resulting 
from developmental errors during an earlier stage 
of the vasculogenesis have “evolution potential” 
even after birth while CVM lesions(truncular 
form) derived from the later stage of the vasculo-
genesis do not have such property but tend to 
accompany with main vessel abnormalities [4, 5].

Tasnadi [6] reported overall incidence of the 
CVM is 1.2 % based on a study carried on 3573 
three-year-old children. According to them, infil-
trating or localized venous malformation (VM) 
and/or arteriovenous malformation (AVM) is 
0.45 %, capillary malformation (CM, port wine 
skin lesion) is 0.42 %, lymphatic malformation 
(LM)/primary lymphedema is 0.14 %, and mixed 
from CVM showing phlebectasia, nevus, and 
limb length discrepancy is 0.34 %.

Among venous predominant vascular malfor-
mations, Eifert et al. [7] also reported the preva-
lence of deep venous anomalies (truncular VM) 
among the VMs using duplex ultrasonography, 
venography, CT, MRI, and arteriography. Among 
392 patients with CVMs, 65.5 % were confirmed 
as truncular VM with deep venous anomalies 
including phlebectasia, aplasia or hypoplasia of 
venous trunks, aneurysms, and avalvulia of deep 
vein system.

Among various types of CVMs, venous mal-
formation (VM) is reported as the most common 
type of CVMs, which has been reported to occur 
in one of 5000–10,000 childbirths [8].

If we include clinically not significant capil-
lary malformations (CMs), CM may be much 
more common than the VM which occurs in 
0.3 % of childbirths [9].

However, VM is certainly the most frequent 
type of the CVMs requiring a medical attention.

VMs are present at birth but are not always 
apparent at birth. They typically become more 
prominent as the patient grows up, and the pro-
nounced enlargement usually occurs from 
infancy to puberty; thereafter, less pronounced 
changes occur in adulthood [10].

Majority of LM is present at birth, with the 
remainder presenting by 2 years of age [11].

There are two common clinical types of pure 
lymphatic malformation (LM): lymphedema 
(diffuse LM) and lymphangioma (localized, mac-
rocystic LM). Primary lymphedema is divided 
into three types by age of presentation: congeni-
tal familial lymphedema (Milroy’s disease), 
lymphedema praecox (typically presents during 
adolescence), and lymphedema tarda (presents 
after 35 years of age). Macrocystic LMs (cystic 
hygroma) are usually visible at birth and may be 
detected by prenatal ultrasound examinations. 
They are frequently located on the neck, axilla, 
retroperitoneum, or mesentery. According to a 
review of 305 patients with lymphangioma in our 
group, their anatomic distribution was most prev-
alent at the head and neck (46.2 %) followed by 
trunk surface and extremity (44.6 %) and intra-
abdominal or mediastinal (9.2  %) and showed 
male predilection by 1.4:1 [12].

More often, LM is combined with other forms 
of CVM such as VM, CM, or AVM.

Lee et al. [13] made a review on the subtypes 
of the LM separately among 1203 CVM patients. 
Predominant LM lesion accounted for 32.6 % of 
all patients with CVM which included 271 
(69  %) patients with truncular LM and 122 
(31 %) patients with extratruncular LM lesions. 
Of 122 patients with extratruncular LM, 89 
(73 %) had the macrocystic type with a predilec-
tion for the head, neck, and thorax. Of the 271 
patients with truncular LM, 247 (91 %) patients 
showed lymphatic channel aplasia or hypoplasia 
and a predilection to occur in the lower extremity. 
LM lesion presented as combined with VM in 
9 % of 1203 CVM patients.

Table 5.1 shows the demographic features and 
distribution of CVM lesions according to the type 
of CVMs.

When we reviewed our registered 2971 CVM 
patients at Samsung Medical Center (SMC), VM 
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or venous predominant CVM was the most com-
mon type of CVM (53  %). Among the VM 
patients, the lower extremity was the most fre-
quently affected site (42  %), followed by head 
and neck (26 %), upper extremity (16 %), trunk 
(9  %), and multiple site involvement (6  %). 
Among extremity VM patients, 93 % was extra-
truncular and 13 % was truncular form VM (see 
Table 15.2).

LM and lymphatic dominant CVM comprised 
of 29 % of all CVM patients. It was also most 
prevalent in the extremities (51 %) followed by 
head and neck (29 %) and trunk (14 %).

AVM accounted for 17  % of CVM patients 
and most frequently found in the extremities 
(55 %) followed by head and neck (34 %) and 
trunk (11 %) (Table 5.1).

AVM is known as the least common type of 
CVMs representing approximately 10–15  % of 
all clinically significant CVM lesions [14]. 
Among them, “extratruncular” form comprises 
the vast majority of AVM lesions. Most of the 
current data regarding the incidence and preva-
lence of AVMs include AVM lesion affecting 
CNS [15, 16]. Epidemiologic data of AVM lesion 
affecting CNS is beyond the scope of this chap-

ter; therefore, we excluded AVM affecting CNS 
from the SMC data.

Regarding the age of an initial presentation, 
we found that patients with AVM or LM pre-
sented at later age than patients with VM or 
CM. And male/female ratio was close to 1:1  in 
general.

AVMs are also known to occur with equal fre-
quency in males and females. About half of the 
AVM lesions are recognizable at birth, and 30 % 
become clinically apparent during childhood. 
They have a predilection to the head and neck 
area than in other locations [17].

AVM lesions take dynamic clinical courses so 
that Schobinger classified AVM lesions into four 
stages based on the clinical features: Stage I (qui-
escence), Stage II (expansion), Stage III (destruc-
tion), and Stage IV (decompensation) [18].

Significant numbers of the CVMs are also 
known to remain mixed forms of CVM (e.g., 
Klippel-Trenaunay syndrome and Parkes Weber 
syndrome).

A substantial number of angiogenesis-related 
genes (i.e., TIE2, VEGFR-3, RASA1, KRIT1, 
MGC4607, PDCD10, glomulin, FOXC2, NEMO, 
SOX18, ENG, ACVRLK1, MADH4, NDP, TIMP3, 

Table 5.1  Demographic features and anatomic distribution of CVM lesions in 2971 CVM in SMC (1992–2015)

Number of CVM patients (%)

VM or venous 
predominant

AVM LM or lymphatic 
predominant

CM only
Subtotal (%)

No (%) 1576
(53 %)

502
(17 %)

861
(29 %)

32
(1 %)

2971

Agea, mean, year 7.0 13.8 10.3 1.6

Male/female 1: 1.2 1: 1.2 1: 1.1 1: 1.3

Anatomic distribution

Extremity
Lower
Upper

921(58 %)
667(42 %)
254(16 %)

274(55 %)
155(31 %)
119(24 %)

439(51 %)
339(39 %)
100(12 %)

14(44 %)
11(34 %)
3(9 %)

1648(55 %)
1172(39 %)
476(16 %)

Head and neck 416(26 %) 169(34 %) 249(29 %) 12(38 %) 846(28 %)

Trunkb 139(9 %) 57(11 %) 124(14 %) 1(3 %) 321(11 %)

Multiple 100 (6 %) 2(0.4 %) 49(6 %) 5(16 %) 156(5 %)

119(24 %)
2(0.4 %)

53(10 %)
41(7 %)

3(9.4 %)
5(16 %)

Patients with AVM involving CNS or pure arterial malformation were not included in this table
Abbreviation: VM venous malformation, AVM arteriovenous malformation, LM lymphatic malformation, CM capillary 
malformation
aAge at the initial presentation
bTrunk indicates chest, abdomen, and pelvis
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Notch3, COL3A1, and PTEN) have been identi-
fied in the pathogenesis of vascular malforma-
tions to provide a new base for further scientific 
epidemiological evaluation; however, more 
insight is required on the involved molecular 
mechanisms, which may lead to the development 
of therapeutic strategies for treating Klippel-
Trenaunay syndrome (KTS) [19].

At the moment, there is no racial, demo-
graphic, or environmental risk factors for CVMs 
have been identified to date.
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