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Abstract

Abstract
Background: Congenital vascular malformations (CVMs) may contain
venous, capillary, lymphatic, or arterial components in any combination and
have been associated with various dysmorphic syndromes. CVMs appear at
birth, persist through life and have slowly progressive course and some of

them may be temporary hidden due to their deep location.

Aim of the Work: to evaluate the efficacy of ethanol sclerotherapy in
management of low flow congenital vascular malformations and to report any

possible adverse events related to this modality of treatment.

Patients and Methods: This case series prospective study was conducted on
40 patients having low flow CVMs at the department of Vascular Surgery at
the International Medical Center (IMC), Cairo Egypt, during the period from
April 2017 to April 2019.

Results: all patients showed good response as regard clinical improvement
which was represented in patient's satisfaction, as 87.5% were satisfied and
12.5% were very satisfied. All patients showed good radiological response
which was obvious in comparison of pre and post procedure MRI, as 5% were
completely cured and 95% were markedly improved. All patients had no major
complications, but 42.5% of patients had one or more minor complications
which were subsided spontaneously or with nominal therapy without

consequences or hospital admission.

Conclusion: Ethanol sclerotherapy is highly efficient method in treatment of
low flow CVMs, but accompanied with many local complications which could
be minimized when management was done by multidisciplinary team.

Key words: Ethanol Sclerotherapy, Low flow congenital vascular

malformations



Introduction

Introduction

The blood vascular system develops in two distinct,
consecutive stages vasculogenesis & angiogenesis both of
them are regulated by biomechanical factors. When any
defect is happened to them, it will lead to vascular
malformations. When defective development occurs in the
early stage of embryonic development, it will produce an
extra truncular malformation, but if it happens in later stage

it will produce a truncular malformation (Lee, 2008).

Congenital vascular malformations (CVMs) may
contain  venous, capillary, lymphatic, or arterial
components in any combination and have been associated
with various dysmorphic syndromes. CVMs appear at birth,
persist through life and have slowly progressive course and
some of them may be temporary hidden due to their deep
location (North PE, 2010).

The incidence and prevalence of the CVMs were
confused through the previous decades due to so much
confusing definitions and classifications, the extra truncular
venous malformation (VM) is the most frequent type of
CVMs (Mattassi R, et al., 2015).
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Difference between hemangioma and CVM according to
previous several classifications was not clear until Judah
Volkman in 1982 demonstrated that hemangioma is a
lesion that has endothelial hyperplasia while CVMs have
normal endothelial. 'Biological’ classification divided
CVMs into high-flow and low-flow lesions according to
hemodynamics adding syndromes of complex cases in a
group of combined complex defects. Stevan Belov in 1988
proposed ‘'Hamburg' classification influenced Dby
'Biological’ classification based on morphology as well but
adding more criteria. He divided CVMs into ‘truncular'
group which are defects related to main vessels and
‘extratruncular’ group which are peripheral defects that
could be present into diffuse and infiltrating forms of the
single type (Mattassi R, et al., 2015).

The International Society for the Study of Vascular
Anomalies (ISSVA) published 'ISSVA' classification in
1996. Several updates were published in the last years and
the most recent one -Updated ISSVA- was published in
2018 adding several subgroups to include all new

discoveries (Adams and Ricci, 2019).
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Low flow CVMs are extremely variable in type, site,
extension and secondary effects so, their diagnosis should
be done by multi-disciplinary team, taking detailed history,
making good clinical examinations and doing necessary
Images under standard protocols via radiologists who have
good experience about CVMs (Lee BB, et al., 2014).

Unfortunately there are no widely used standard
methods or protocols in treatment of CVMSs. There are so
many different methods in treatment of CVMs; either
surgical, endo-venous laser ablation, sclerotherapy using
different substances or conservative treatment according to

personal experience and facilities (Lee BB, et al., 2014).

Occlusion of vessels could be achieved by injecting
different substances in the vessels like ethanol, bleomycin,
particles, coils, glue and others. Ethanol is an excellent
sclerotherapy agent for all varieties of the extratruncular
CVMs. In experienced hands ethanol sclerotherapy is
associated with minimum morbidity. Patients injected with
ethanol require close perioperative monitoring to manage
its adverse events. The most of ethanol sclerotherapy
complications could be managed by conservative measures
(Lee et al, 2003, Mendonca et al, 2010)
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Aim of the work

The aim of this study is to evaluate the efficacy
of ethanol sclerotherapy in management of low flow
congenital vascular malformations and to report any
possible adverse events related to this modality of

treatment.
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CVMs embryology & genetic aspect

The blood vascular system develops in two, consecutive
stages (Fig. 1): firstly (vasculogenesis) differentiation of
blood vessels from mesoderm-derived precursor cells, and
secondary (angiogenesis) the remodeling of vessels to

form arteries and veins (Flamme et al., 1997).

Vasculogenesis Angiogenesis

Formation
of

Committment

Plexus remodeling
of

into a

Vessel wall maturation

aggreg

9
vascular system

(Fig. 1) Vascular system development (Xu, K. & Cleaver, O. 2011)

Vasculogenesis first occurs in the yolk sac. Structures
called blood islands form as hemangioblasts differentiate

into endothelial and red blood cells. The endothelial cells
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migrate from the blood islands and form a random vascular
network called the capillary plexus. Meanwhile, the dorsal
aorta forms inside the embryo; eventually, it connects the
heart to the capillary plexus of the yolk sac thus completing

the circulation loop (Suami and Lee, 2017).

Angiogenesis begins after three gestational weeks, when
the heart begins to beat and blood starts circulating in the
capillary plexus. Biomechanical and hemodynamic input
induces active vascular remodeling. The capillary plexus is
remodeled into a functional structure that includes large-
caliber vessels for low-resistance rapid flow and small-
caliber capillaries for diffusional flow. This remodeling
occurs by the regression, sprouting, splitting, or fusion of
preexisting vessels. Endothelial cells in the capillary plexus
differentiate into cells with arterial and venous natures
(Suami and Lee, 2017). Specification is believed to be
related to expression of Efrin B2 in arterial and Ephrin type
b receptor 2 (EphB2) in venous endothelium. Lymphatic
channels are formed from veins at the six or the seventh

gestational week (Maclellan et al., 2014).

Biomechanics and fluid dynamics regulate angiogenesis.
Through embryogenesis, high local blood flow produces

enlargement of vessel diameters, whereas low blood flow



