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Abstract

Vascular tumours and vascular malformations are common vasculose anomalies characteristic for dissimilar clini-
cal course, specific biological as well as immune cytological and histological properties. Vascular lesions classifi-
cation system and their detailed division into groups and subgroups were elaborated and implemented in Rome,
in 1996, during meeting of the International Society for the Study of Vascular Anomalies (ISSVA). It was based
on modification of an earlier going division by Mullikien and Glowacki from 1982. Infantile hemangiomas are
the most numerous group of benign tumours of mesenchymal origin. Vascular malformations appear definitely
less often. They are composed of normal endothelium lined displastic vessels which originate from vascular tis-
sue abnormal morphogenesis. In contrast, in hemangiomas, at the proliferation stage, increased, multiplication
of endothelial cells is observed as well as of fibroblasts, mastocytes and macrophages. Infantile hemangiomas are
usually not present at the moment of birth and white chloasma with superficial teleangiectasis appears which
increases within 3-4 weeks and gets bright red colour and reveal very characteristic clinical course basing on inten-
sive growth period and involution long process. Vascular malformations are observed most often at the delivery
moment or they may appear at an early childhood. They enlarge proportionally along with the child’s growth and
their sudden expansion may be triggered by an infection, hormonal changes or trauma. Contrary to hemangiomas,
they do not subside spontaneously and their abrupt increase may result in impairment or deformation of important
anatomical structures. Infantile hemangiomas and vascular malformations require different and individual treat-
ments which are often multi-stage procedures carried on in specialistic centres of plastic surgery, vascular surgery
or maxillofacial surgery (Adv Clin Exp Med 2014, 23, 3, 475-484).
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Vascular tumours and malformations are vascular tissue abnormal morphogenesis [3]. Quite

common vasculose anomalies characteristic not
only for their dissimilar clinical course but also for
their specific biological, immune cytological and
histological properties. Very often, they call for
an individual and often multi-specialist treatment
programme.

Infantile hemangiomas are the most numerous
group of benign tumours of mesenchymal origin,
which occur in 5-10% of all neonates and in 30%
of prematurely born children [1]. They are found
3-9 times more often in girls than in boys [2]
(Fig. 1A, B). Vascular malformations appear defi-
nitely less often with the same frequency for both
sexes [3]. They are composed of normal endothe-
lium lined dysplastic vessels which originate from

dissimilarly, in infantile hemoangimas, at the pro-
liferation stage, the increased multiplication of en-
dothelium cells, fibroblasts, mastocytes and mac-
rophages is observed [4, 5].

In 80% of cases, hemangiomas are single le-
sions observed dominantly on body integuments
with their most common location on the head
(60%), trunk (25%) and limbs (15%) [6]. Howev-
er, they are usually not apparent at the moment of
birth. Then, in their formation site, a white chloas-
ma appears characterized by its superficial telean-
giectasis. In the case of superficial hemangiomas,
the chloasma increases within 3-4 weeks and takes
on a bright, red color. More deeply seated heman-
giomas, or those of organic location, appear well
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Fig. 1A. Hemangioma of the cheek (11-year old
patient) — before treatment

Fig. 1B. Hemangioma of the cheek (16-year old
patient) — after treatment

after and their growth process is prolonged. In
children who reveal a fully developed tumour at
the moment of birth, the disease impetous course
is more probable and it may result in major cica-
trisation on dermis large area [7].

Hemangiomas are very characteristic for their
clinical course of intensive growth and long invo-
lution process. In their complex cycle of transfor-
mation, the following consecutive stages can be dis-
tinguished: prologue (6"-9" week of foetal life],
proliferation (3-10"" month of infant period), ear-
ly involution (15" year of life) and late involu-
tion which ends about the age of 10-12 [8]. Infan-
tile hemangiomas appear usually at about the 2"
week of life and they enlarge abruptly within the
following 6-10 months [9]. In the majority of pa-
tients, they reach 80% of their size at the age 3.2 (+)
1.7 months [10]. At the proliferative phase: endothe-
lium cells, fibroblasts, mastocytes and macrophages
multiply very intensively [11]. At this stage, the ma-
jority of hemangiomas require neither surgical in-
tervention nor the employment of any treatment
method. Regular check-ups are indicated as well as
adequate care and control of the lesions. In 16% of
children, ulcerations occur at the stage of the most
intensive growth and they may result in pain, local
infection, bleeding or unaesthetic scars [12]. They
are provoked by skin injuries caused by tumour
mass or ischaemia resulting from pathological arte-
riovenous leakages. Hemangiomas located in inju-
ries mostly susceptible areas (lips, neck, perineal ar-
ea) undergo ulcerations more often. In these cases,
both special care and injury protection are recom-
mended with particular reference to skin hygiene.

The application of the “wait and see” meth-
od or the administration of contingent local treat-
ment are not possible actions in all patients. In the
group of children with hemangiomas comprising
all-important anatomical structures (orbit area, re-
spiratory tract or lips), early surgical intervention
or intensive systemic treatment administration are
indispensable. They should be carried out in order
to avoid potential complications: amblyopia, astig-
matism-orbit area hemangiomas; food intake re-
striction-lips hemangiomas, and even life-threating
complications (acute respiratory failure-subglottis
area hemangiomas).

After the period of intensive growth, at the
age of 9-12 months, the majority of hemangiomas
reach the plateau stage being a stabilization phase
followed by the involution phase characteristic in
the sudden drop of endothelium cells and fibro-fat-
ty tissue predominance [13]. In this period, tumour
blanching and fattening appear and grey striae oc-
cur superficially. Hemangiomas redevelopment is
usually completed after the age of 10-12 [8].

The course of the disease, particular stages of
duration, lesions dynamics and final appearance
are very individual and rather unpredictable for
each patient. In about 70-80% of cases, hemangio-
ma is supposed to involute without any permanent
consequences calling for surgical correction [14].



Vascular Tumours and Malformations

477

Infantile hemangiomas specific cyclic devel-
opment and involution are characteristic features
differentiating them from vascular malforma-
tions [15, 16].

Vascular malformations are observed most of-
ten at the moment of birth or they may appear in
early childhood. They enlarge proportionally to
the child’s growth and their sudden expansion may
be triggered by an infection, hormonal changes or
trauma [17]. Contrary to hemangiomas, vascular
malformations do not regress spontaneously and
their abrupt increase may result in the impairment
or deformation of integral anatomical structures,
osseous deformities (slow flow malformations),
osteolysis (rapid flow malformations), respiratory
tract obturation (neck or head malformations), in-
fection, pain, thrombosis (venous malformations)
or ulceration [18]. In some cases, they result in the
disseminated intravascular coagulation process,
pulmonary thrombosis, thrombocytopenia and
even heart failure.

Vascular Anomalies
Classification

Vascular tumours and malformations are
the two groups of anomalies of absolutely differ-
ent aetiopathogenesis and clinical course. Vascu-
lar lesions classification system and their detailed
division into groups and subgroups were elabo-
rated and implemented in Rome, in 1996, during
the International Society for the Study of Vascular
Anomalies (ISSVA) [19]. However, it was based on

Table. 1. Classification of vascular tumors and malformations

the modification of an earlier division by Mullikien
and Glowacki from 1982 [11]. Until then, vascu-
lar anomalies had been misdiagnosed or misclas-
sified, which resulted in improper diagnosis and
treatment. In the previous century, vascular anom-
alies were still directly associated with a mother’s
emotional condition or her diet. For many years,
there were strictly descriptive designations refer-
ring to the lesion appearance e.g. cherry heman-
gioma, strawberry hemangioma and others. Quite
similarly, generally accepted and popular terms
like “cavernous hemangioma” or “capillary hem-
angioma” are incorrect. Although vascular anom-
alies aetiological and pathogenetic recognition is
still increasing, complex mechanisms of their for-
mation have not been fully explained yet.

Apart from the most common infantile heman-
giomas, the group of vascular tumours comprises
congenital hemangioma [RICH-rapidly involuting
congenital hemangioma and NICH-non involuting
congenital hemangioma], kaposiform hemoangio-
endotheliomas and pyogenic granulomas.

In accordance with an obligatory classification
and in relation to the formation of vessels, vascu-
lar malformations are divided into capillary, ve-
nous, lymphatic, arterial and hybrid ones. In re-
spect to the blood flow rate, they are classified
into high-speed flow and low-speed flow malfor-
mations. High-speed flow malformations include:
arterial, arteriovenous and hybrid malformations.
Low-speed flow malformations are capillary mal-
formations, venous, lymphatic or hybrid malfor-
mations. Table 1 presents a detailed division of
vascular anomalies.

Vascular tumors

Vascular malformations

slow flow

fast flow

Infantile hemangioma

Congenital hemangioma: teleangiectasias

capillary malformation:
cutis marmorata telangiectatica congenita

arterial malformation:
aneurysm
atresia

Rapidly involuting congenital hem-

angioma
Noninvoluting congenital heman- microcystic
gioma macrocystic

lymphatic malformation:

ectasia
stenosis

arteriovenous malformation:

capillary malformation - arterio-

Hemangioendotheliomas:
Kaposiform hemangio-endotheli-
oma

Others
Pyogenic granuloma

venous malformation:

cerebral cavernous malformation
cutaneomucosal venous malformation
glomuvenous malformation
verrucous hemangioma

venous malformation

hereditary hemorrhagic telangi-
ectasia

PTEN-ssociated vascular anomay

combined malformation:
capillary-venous malformation
capillary-lymphatic maformation
capillary-lymphatic-venous malformation

combined malformation:
capillary-lymphatic arteriovenous
malformation
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Therapies of vascular tumours and malforma-
tions are based on absolutely different procedures;
thus, a correct diagnosis and appropriate differen-
tial diagnostic investigations are essential. Usually,
a diagnosis can be based on a physical examination
and medical history of the patient. In ambiguous
and borderline cases, visual diagnostics (USG, CT,
MR) as well as histopathological examination are
recommended. An absolutely different clinical im-
age is also very helpful in lesion differentiation. Af-
ter the phase of initial growth, infantile hemangio-
mas usually undergo a complete regression and do
not require any treatment. Malformations do not
involute spontaneously and, in the majority of cas-
es, the tumour abrupt expansion is observed and
surgical treatment is required [20].

Theories of Infantile
Hemangiomas Formation
and Syndromes Commonly
Coexisting with Vascular
Tumours

Vascular abnormalities of infantile hemangio-
mas result from very complex mechanisms, which
occur between the 6™ and the 10" week of foetal
life, which is known as the vasculogenesis period.
The majority of lesions appear spontaneously and
are not hereditary [21].

Hemangiomas endothelial cells - hemECs are
in some researchers’ opinion monoclonal cells re-
sulting from spontaneous mutations [22] and they
largely influence vascular tumour proliferation
and development. However, being in the over-
whelming majority, the opponents of this theory
claim that hemECS are polyclonal and they act as
normal endothelial cells. In their opinion, hemECS
undergo abnormal and excessive proliferation due
to the in-cells activity or the influence of hemangi-
oma adhering cells (e.g. macrophages, fibroblasts).
The process may also result from the disturbed
balance between pro-angiogenetic factors and an-
giogenesis inhibitors [23]. VEGF and bFGF [24],
metalloproteinases 2 and 9 [25], angiopoietins
(Ang-1, Ang-2) — acting by localization of tyrosine
kinase specific receptors [26], insulin resembling
growth factor (IGF-2) and E-selectin [27] play the
most important role among angiogenesis promo-
tors. The theory of hemangioma placental origin
suggests that foetal vessels embolization with the
placental origin cells is a direct reason for tumour
formation. The presence of GLUT 1-glucose trans-
porter molecule 1 [28] in hemangiomas tissues is
the main argument for this assumption. What is

more, hemangiomas were found 3-4 times more
often in children delivered by mothers who had
undergone chorion or trophoblast biopsy [29].
The development of hemangiomas may be in-
duced by hormonal transformations and it con-
cerns especially the ones related to estrogen and its
derivatives [30].

According to other theories, hemangiomas
may not only result from sequestration and auto-
nomic proliferation of multipotential angioblastic
cells [31] but also from developmental field distur-
bances. This may be evidenced by hemangiomas
coexistence with other developmental malforma-
tions e.g. PHACE syndrome and other rare anom-
alies: Kasabach-Merritt’s Syndrome. PHACE syn-
drome is the acronym (abbreviation) formed of
initial letters of developmental anomalies denomi-
nations: posterior fossa brain malformation, hem-
angioma, arterial cerebrovascular anomalies, co-
arctation of the aorta and cardiac defect and eye/
/endocrine abnormalities. In children with ster-
nal clefting or supraumbilical raphe, the syndrome
name is turned into PHACES [32].

In rare Kasabach-Merritt’s Syndrome, abrupt-
ly growing tumour is accompanied by hae-
molitic anaemia, thrombocytopenia and coag-
ulopathy. Vascular anomaly is usually Kaposi
haemagioendothelioma [33].

Skin sheaths hemangiomas may coexist with
internal organs hemangiomas, which are situat-
ed mainly in the liver, mediastinum or retroperi-
toneal area. In such locations, their course is usu-
ally very abrupt and uncontrolled and may result
in anaemia or circulatory failure. Hemangiomas of
internal organs occur mainly in diffuse hemangio-
matosis patients or those with extensive vascular
lesion in the craniofacial area.

Vascular malformations genesis is strictly con-
nected with vascular tissue morphogenesis abnor-
mal course. Depending on a predominant vascular
component, the following types are distinguished:
capillary, venous, arterial, lymphatic and hybrid
malformations. The malformations are divided in-
to low and high-speed flow in respect to the rate of
the blood flow.

Capillary Malformations

Capillary malformations are often compared to
the stain of red wine. They occur in 0.3% of all chil-
dren with the same prevalence frequency for both
sexes [34] (Fig. 2 A, B). Their formation mecha-
nism has not been fully recognized yet. One of the
most probable theories coming from the 19" cen-
tury (neuro-vegetative theory) claims that there
are primary disturbances of vessels development
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Fig. 2A. Capillary malformation of the face (26-year
old patient) - before treatment

Fig. 2B. Capillary malformation of the face (29-year
old patient) — after treatment

prevailing in the sites of autonomic nervous sys-
tem formation [35]. This may be manifested by fre-
quent capillary malformations in the areas supplied
by trigeminal nerve branches that is in segments of

peripheral nervous system or by increased sweati-
ness in diseased regions [36]. Many scientists claim
that “a red wine stain” results from capillaries con-
tractility loss caused by sympathetic innervation
disturbances. Capillary malformations are ob-
served on the whole body surface in local or exten-
sive forms. Very rarely, they form general multifo-
ccal skin lesions like Sturge-Weber Syndrome.

Usually, they can be observed in a form of
a small pink spot at the moment of birth which
turns pale when pressed. It changes into dark red
in young adults and with time; it turns into black
navy blue with numerous cuspal and fibrovascular
lesions on the surface.

In 45% of cases, malformations located on the
face are limited to one out of three regions inner-
vated by trigeminal nerve branches [37]. In the re-
maining patients, they either exceed the midline
or occur bilaterally. Very often, they can cause soft
tissues hyperplasia (lips, cheeks, glabella area and
even osseous structures like mandible or maxil-
la) [38]. Face lesions are usually accompanied by
gums and oral mucosa hyperplasia or even pyo-
genic granuloma which may result in ulcerations
or recurrent haemorrhages.

Capillary malformations are also observed on
trunk and limbs. Contrary to face stains, they do
not undergo characteristic transformations in the
form of structure and colour changes. In many cas-
es, they are an alarming signal before the appear-
ance of other developmental lesions such as: spinal
cord arteriovenous malformations in the course of
thorax capillary lesion (Cobb’s syndrome) [39] or
latent cleft spine in case of visceral or lumbosacral
area malformations [40].

Lymphatic Malformations

Lymphatic malformations result from the ab-
normal development of the lymphatic system: lym-
phatic structures separate from the main stem or
they get formed de novo outside anatomical loca-
tion of lymhoid tissue. Due to conjoint embriolog-
ical origin of venous and lymphatic systems, veno-
lymphatic malformations can be observed [41].

Lymphatic malformations are usually found at
the moment of birth or up to the age of two. Quite
exceptionally, they appear later in early childhood,
puberty and even maturity, and their most com-
mon locations are the head, neck, axillary space,
thorax and perineal areas. They are soft and their
abrupt hyperplasia is often connected with an in-
jury, hormonal disturbances or infection. There
are several systems of malformations classifica-
tion. Morphological division being the most pop-
ular as it distinguishes the lesions into microcystic,
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macrocystic malformations (big enough to under-
go paracentesis procedure or sclerotherapy) and
hybrid ones.

Appreciating the lesion location in reference
to hyoid muscle, McGill distinguished malforma-
tion type I: below hyoid muscle, in the anterior or
posterior neck triangle and malformation type II:
above the hyoid muscle and comprising the tongue,
cheeks, parotid salivary gland or lips [42].

Bleeding and infections are the most com-
mon complications, accompanied by oedema and
pain [43].

In the case of more extensive lesions, deforma-
tions, obturations and damages of very important
structures, like the respiratory tract or orbital ar-
ea, may occur. Similarly to venous malformations,
lymphatic lesions may cause soft tissues hyperpla-
sia of e.g. the tongue or even osseous tissues. In
abdominal lymphatic anomalies patients, lymph
accumulation within pericardium and pleural or
visceral cavities can be observed. In rare cases, the
disease has generalized extension and comprises
a vast section of gastrointestinal tract (intestinal
lymphangiectasis) or dispersed lesions in skeletal
system: Gorham-Stout Syndrome - so called van-
ishing bone disease or phantom bone disease [44].

Venous Malformations

Venous malformations result from abnormal-
ities of vessels formation process. Most often, sin-
gle malformations are found (90% of patients) in
the region of the head and neck (47%) and in the
trunk area (13%) [45]. Almost always, they affect
the skin, subcutaneous tissue, mucous membrane
and deep structures, such as muscles, articulations
and bones [45].

Venous malformations are black and blue, soft
and susceptible to pressure and non-pulsating le-
sions. They are built of thin walled and widened
vessels of normal endothelium and thinned out
muscular layer [35]. They grow along with age and
their sudden expansion may be connected with in-
fection, trauma or hormonal changes (puberty or
pregnancy).

Due to the blood slow flow or stagnation in big
and wide venous compartments, the possibility of
thrombi formation or intravascular dispersed co-
agulopathy should be considered. In such cases,
special precautions should be taken before the op-
erative procedure.

Pain and oedema are the most common com-
plications in venous malformations patients. In
those with face and neck extensive malformations,
compression type symptoms may appear in the ar-
ea of the eyeball or the respiratory tract and may

require immediate medical intervention. Big ve-
nous malformations located in the limbs can cause
deformities, tissue atrophy related hypoplastic le-
sions, pathological fractures and joints degenera-
tions [46]. In the case of digestive tract multi sec-
tional involvement, many patients are diagnosed
with chronic anaemia resulting from bleeding to
the stomach or intestinal lumen.

Arteriovenous
Malformations

They are caused by abnormalities in vessels
formation between the 4™ and 6™ week of foetal
life [35]. The abnormalities (according to Halst-
ed) are based on a lack of apoptosis of arteriove-
nous junctions in the primary foetal vascular plex-
us or the absence of capillaries rete formation [47].
This mechanism may account for the twenty-fold
more frequent prevalence of arteriovascular anom-
alies in the central nervous system, where apopto-
sis processes are sporadic [48].

Apart from the central nervous system, arte-
riovascular malformations appear on the head and
neck and less frequently on limbs, trunk or inter-
nal organs [40]. They are observed at the moment
of birth, usually in the form of small pink spot (of-
ten mistaken for angioma or capillary malforma-
tion). However, they often come out only in later
childhood. This is caused by the sudden growth of
the tumour (especially in the maturation period)
and is accompanied by symptoms such as bleed-
ing, pain and ulceration.

Malformation hyperplasia is an abnormal re-
action of vascular structures to an increase in
blood pressure: vascular system collateralization,
vessels widening, neighbouring veins and arteries
thickening [49]. It also results from the processes
of angiogenesis (new blood vessels formation from
vascular precursors) and vasculogenesis (vessels
de novo formation) [50]. Vessel formation is both
the reason for arteriovenous anomalies expan-
sion but also its possible result (like the increase of
the level of vascular and endothelial growth factor
(VEGF) and enhanced proliferation of endotheli-
um cells [51].

Arteriovascular malformations may cause tis-
sue deformities and obturation of important ana-
tomical structures, such as abdominal or respira-
tory tracts. Major and dangerous complications
comprise: varicose veins bleeding, aneurysms for-
mations, increase or even insufficiency of heart
muscle caused by direct connection of hypertensive
arterial system and hypotensive venous system.

All arteriovascular malformations may be di-
vided into 4 groups in respect of their stage and
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Table. 2. Schobinger classification

Schobinger classification

I quiescence AV shunting

11 expansion thrill, pulsation, bruit

III | destruction ulceration, bleeding, pain

IV | decompensation | high output cardiac failure

clinical symptoms (as per Schobinger) [52] (Ta-
ble 2). If arteriovascular malformations are left
untreated they may progress with growth, bleed-
ing and even high output cardiac failure due to the
rapid transit of blood through the arteriovascular,
bypassing the rest of the body and returning rap-
idly to the heart.

Sturge-Weber’s Syndrome is the most com-
mon syndrome accompanying vascular malfor-
mations and capillary malformations in particular.
Most often, it occurs in the face region innervated
by ramus I (ophtalmic) and ramus II (maxillary) of
trigeminal nerve. Only in very rare cases, the mal-
formation affects all dermatomic areas innervated
by the nerve three ramifications. In maxillary dis-
tribution patients (ramus II of trigeminal nerve)
and mandibular distribution (ramus III of trigem-
inal nerve), the risk of Sturge-Weber’s syndrome
prevalence is small. Apart from dermal manifes-
tation, dura mater and arachnoid plexus anoma-
lies are observed. They appear in the form of cap-
illary, venous and arteriovenous malformations.
Small lesions do not provoke any clinical symp-
toms, whereas bigger ones may cause palpitations,
epileptic seizure, one-sided hemiplegia and im-
paired psychomotor impairment. Sturge-Weber’s
Syndrome lesions may also comprise uvea and, in
more severe cases, they may cause glaucoma, reti-
nal detachment or loss of vision. This is why, for
every patient with “red wine stain” in the area in-
nervated by ramus I or II, it is especially important
to be diagnosed carefully and, in the case of a posi-
tive diagnosis, to be consulted neurologically, oph-
talmologically and surgically.

The Treatment of Infantile
Hemangiomas and Vascular
Malformations

Vascular tumours and malformations consti-
tute two basic groups of vascular anomalies char-
acteristic for their dissimilar clinical and biological
qualities and clinical course. They require distinct
and individual kinds of treatment which are often
multistage procedures carried out in specialistic

centres of plastic surgery, vascular surgery or max-
illofacial surgery.

Vascular anomalies treatment depends on
many factors: vascular lesion developmental stage,
patient’s age and the lesion character, location and
intensity, which are strictly connected with recon-
struction possibilities.

In the majority of cases, hemangiomas appear
in the form of single and not extensive lesions lo-
cated on body integuments, which undergo total
or almost complete involution and often do not
require any treatment. They demand observation
and regular check-ups at the proliferation stage
and possible correction of the scar after the tu-
mour involution.

However, even in the case of small lesions,
complications are possible in the form of local
bleeding or ulceration, which can be prevented by
the proper care of the tumour skin and protection
against injuries.

The majority of hemangiomas do not require
treatment but sometimes, an increasing tumour
can pose a danger to the health and even life of
a patient. This is often observed in the case of tu-
mours involving lips, orbital, respiratory tract or
liver areas. In such cases, waiting for the involution
period might have fatal consequences, so “predict-
ing” tumour possible sequelae, the treatment is ad-
ministered during the proliferation stage. In such
cases, a surgical procedure is often necessary and is
often preceded by the treatment with propranolol.
Other non-surgical methods comprise of pulse dye
laser, combined therapy or steroids (less and less
frequently applied due to pain and undesired side
effects). Propranolol’s favourable influence on in-
fantile henangiomas treatment was accidentally
discovered by Léauté Labreze in 2008, while its oral
administration in hyperthropic obstructive cardio-
myopathy is used in the case of children [53]. Dur-
ing the treatment, Labréze observed a significant
regression in nose hemangioma, which made her
apply propranolol in other patients with congen-
ital hemangiomas of orbital area. The therapy ef-
ficacy and results increased the interest in this
new method of treatment, which has become very
popular since that time [54-56]. Pharmacologi-
cal treatment is carried out in ambulatory mode
after preliminary hospitalization and cardiologic
consultation, and it is usually initiated in the 27—
3" month of life, which is the hemangioma prolif-
eration phase. Before treatment, a detailed medi-
cal history is taken with particular reference to the
diseases, such as respiratory tract diseases, asthma,
hypotension, bradycardia or diabetes, due to the
drug possible side effects [57].

Propranolol is very well tolerated by infants.
The patients’ preliminary qualification as well as
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therapy proper planning brings excellent results
and the treatment is practically devoid of any un-
desired side effects.

Most often, the therapy starts with an oral dose
- 0.5 mg/kg/day (in three portions) which is grad-
ually increased to 2 mg/kg/day (sometimes 3 mg/
/kg/day). During the treatment, patients remain
under medical control [58].

At present, in many centres, in patients with
large and deforming infantile hemangiomas, pro-
pranolol treatment is the first line therapy [59].
It allows hemangioma significant reduction before
the planned operative procedure. Small heman-
giomas frequently involute after propranolol treat-
ment administration and do not require further
operative procedures. Due to the treatment posi-
tive results, high efficacy and rare undesired side
effects, propranolol treatment more and more of-
ten replaces systemic or local steroid therapy.

The treatment of vascular malformations that
do not involute spontaneously is absolutely differ-
ent and often requires therapy in multi-speciali-
ty centres with adequate equipment facilities and
specialist background, including plastic surgery,
paediatric surgery, vascular surgery, maxillofacial
surgery and interventional radiology. The thera-
py is usually very difficult because of the tumour’s
large size, its expansive growth and location, often
close to important anatomical structures, such as
orbits or respiratory tract.

Small and asymptomatic capillaries or lym-
phatic malformations can be observed during the
child’s first years and the decision about the treat-
ment (laser therapy or surgical treatment) can be
made hereafter.
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