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Rx Intervencionista en Pediatria - Requisitos
Entrenamiento
Conocimiento de la patologia
Adaptacion de los materiales a pacientes pediatricos
Adaptacion de las técnicas
Anestesia
Protocolos de sedacidn
Discusion, control y

seguimiento multidisciplinario




Radiologia Intervencionista en Pediatria

Guia por Imagenes

Ecografia / Ecografia Doppler
Radioscopia

Tomografia




CLASIFICACION DE LAS ANOMALIAS VASCULARES

Mulliken and Glowacki
Mulliken JB, Glowacki J, Plast Reconstr Surg 1982 ;69:412-422

Tumores Vasculares

Malformaciones Vasculares

Actualizacién Arch Argent Pediatr 2016;114(2):167-176 / 167

Malformaciones vasculares: actualizacion en

diagnéstico por imégenes y tratamiento
Vascular malformations: an update on imaging and treatment

Dr. Sergio Sierre®, Dr. Dario Teplisky® y Dr. José Lipsich®




Vascular Anomalies Class
Recommendations From
International Society for

TABLE 5 Classification of Vascular Tumors

Benign vascular tumors
Infantile hemangioma/hemangioma of infancy
Congenital hemangioma
Rapidly involuting CH (RICH)®
Moninvoluting CH (NICH)
Partially involuting CH (PICH)
Tufted angioma®"
Spindle cell hemangioma
Epithelioid hemangioma
Pyogenic granuloma (or lobular capillary
hemangioma)
Others
Locally aggressive or borderline vascular tumors
Kaposiform hemangioendothelioma®®
Retiform hemangioendothelioma
Papillary intralymphatic angioendothelioma,
Dabska tumor
Composite hemangioendothelioma
Kaposi sarcoma
Others
Malignant vascular tumaors
Angiosarcoma
Epithelioid hemangioendothelioma
Others

Reactive proliferative vascular lesions are listed with
benign tumors.

2 Some lesions may be associated with thrombocytopenia
and/or consumptive coagulopathy.

b Many experts believe that these are part of a spectrum
rather than distinct entities.

TABLE 5 Combined Vascular Malformations

Combined Vascular Malformations

CM + VM

CM + LM
CM + AVM

LM + VM

CM + LM + VM

CM + LM + AVM

CM + VM + AVM

CM + LM + VM + AVM

Capillary-venous malformation

Capillary-lymphatic malformation
Capillary-arteriovenous malformation
Lymphatic-venous malformation
Capillary-lymphatic-venous malformation
Capillary-lymphatic-arteriovenous malformation
Capillary-venous-arteriovenous malformation
Capillary-lymphatic-venous-arteriovenous malformation

\hmad Alomari, M

eden, MD", Maria C. Garzon, MD',
ally Mitchel, MD', Julie Powell, MD™, Julie Prendiville, MD",
scientific Gommittee

TABLE 2 2014 ISSVA Glassification of Vascular /

TABLE 6 Vascular Malformations Associated
With Other Anomalies

Klippel-Trenaunay syndrome: CM + VM +/— LM +
limb overgrowth

Vascular

Parkes-Weber syndrome: CM + AVF + limb
overgrowth

Vascular Tumors

Servelle-Martorell syndrome: limb VM + bone

ations

undergrowth
Sturge-Weber syndrome: facial + leptomeningeal

Benign CM
Locally aggressive or LM
borderline VM
Malignant AVM
Arteriovenous
fistula

mbined

F, AWM
M, CLM
v, CLVWM

CM + ocular anomalies +/— bone and/or soft
tissue overgrowth

Limb CM + congenital nonprogressive limb
hypertrophy

Maffucci syndrome: VM +/— spindle cell
hemangioma + enchondroma

W

AVM
ormation;
capillary-
:apillary-
iIC-venous
ion; LVM,

Macrocephaly-CM (M-CM)/megalencephaly-CM-
polymicrogyria (MCAP)

Microcephaly-CM (MICCAP)

CLOVES syndrome: LM + VM + CM +/— AVM +
lipomatous overgrowth

Proteus syndrome: CM, VM and/or LM +
asymmetric somatic overgrowth

Bannayan-Riley-Ruvalcaba syndrome: AVM + VM +
macrocephaly, lipomatous overgrowth

CLOVES, congenital, lipomatous, overgrowth, vascular

*Wassef M, et al. Pediatrics 2015; 136 (1): e203-14




Hemangiomas

» Tumor mas comun en la infancia
- Superficiales, Profundos o Mixtos
- Unicos / Multiples

- Cutaneos / Viscerales

- Aparecen en las primeras semanas de vida
- Mas frecuentes en el sexo femenino (3:1)

. o 80 % Cabeza y Cuello
« Localizacion

20 % Tronco y extremidades




Hemangiomas

2 meses

9 meses o N EnglJ Med 2008; 358: 24
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N Engl J Med 2015; 372(8):735-46
e NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

A Randomized, Controlled Trial of Oral
Propranolol in Infantile Hemangioma
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OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Propranolol for Severe Infantile Hemangiomas: Follow-Up Report
Véronique Sans, Eric Dumas de la Roque, Jérome Berge, Nicolas Grenier, Franck
Boralevi, Juliette Mazereeuw-Hautier, Dan Lipsker, Elisabeth Dupuis, Khaled
Ezzedine, Pierre Vergnes, Alain Taieb and Christine L.éauté-Labreze
Pediatrics 2009;124;e423-e431; originally published online Aug 10, 2009;

DOI: 10.1542/peds.2008-3458
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vascular anomalies

' v

hemangioma vascular malformation
(endothelial proliferation) (congenital)
v [

clinical assessment clinical assessment

v

' hemodynamic characteristics and vascular channels
v | K
duplex v v | v v
sonography av fistula / venous lymphatic capillary
malformation malformation malformation malformation
(high flow) (low flow) (low flow) (low flow)

l | | [
| | |

regression proliferation duplex sonography

90% 10% MRI/ MRA
(90%) (10%) :
angiography

y l + 4 h 4 Y

clinical follow-up propranolol embolization and sclerotherapy sclerotherapy

radical resection laser surgery
aser harapy e s ol reduction] | IPL-treatment
surgical correction surgical reduction| |surgical reduction

surgical reduction or correction or correction

Ernemann U, et al. Current concepts in the classification, diagnosis and treatment of
vascular anomalies. Eur J Radiol 2010; 75: 2-11.




Clasificacion de las Anomalias Vasculares

Malformaciones Vasculares (l)

Capilares

Venosas

Simples
Arteriales

Linfaticas
Sme. Klippel Trenaunay

Combinadas | sme. Parkes-Weber

Sme. Maffucci



Clasificacion de las Anomalias Vasculares

Malformaciones Vasculares (ll)

Clasificacion Hemodinamica
(Jackson IT, et al. *)

Malformacion Arterio-venosa

Alto Flujo

Fistula Arterio-venosa

Malformacion Capilaro-Venosa

Bajo FlUjO Malformacién Venosa

Malformacion Linfatica

*Plast Reconstr Surg 1993; 91: 1216-30. Hemangiomas, vascular malformations and lymphovenous

malformations: classification and methods of treatment.




Malformacion Venosa

Clinica
Presentes al nacer
Masa azulada, fria, compresible
No pulsatil
Ocasionalmente piel normal
Asintomatica / dolorosa
Dolor: tromboflebitis
localizacion muscular
localizacion articular
Aumento repentino: trauma
hemorragia
cambios hormonales
Localizacion: cabezay cuello 40%

extremidades 40%
tronco 20%




Malformaciones Venosas
Tratamiento

- No tratamiento médico
« Cirugia: >50% recurrencia

- Trat. percutaneo
(Escleroterapia)
Etanol
STSO0.5,1, 3%
Bleomicina

- Tratamiento combinado
(cirugia post-esclerosis)







Malformaciones Venosas

STUDY

Coagulation Disorders in Patients With Venous

Malformation of the Limbs

A Case Series of 118 Patients

and Trunk

Elisabeth Mazoyer, MD; Odile Enjolras, MD; Annouk Bisdorff, MD;

Jérome Perdu, MD; Michel Wassef, MD; Ludovic Drouet, MD

Objective: To investigate the clinical characteristics of
venous malformation of the limbs and trunk and known
but poorly appraised associated coagulation disorders.
Venous malformations are ubiquitous, slow-flow vascu-
lar anomalies known to be occasionally painful because
of thrombotic episodes inside the lesion.

Design: Large case series, with screening of accepted stan-
dard coagulation tests.

ELSEVIER
SAUNDERS ) )
Pediatr Clin N Am 55 (2008) 339-355

STUDY

Association of Localized Intravascular Coagulopathy
With Venous Malformations

Anne Dompmartin, MD; Aurélie Acher, MD; Pascal Thibon, MD; Sébastien Tourbach, MD; Cédric Hermans, MD, PhD;
Véronique Deneys, MD; Ben Pocock, MD; Agnés Lequerrec, MPhSc; Daniel Labbé, MD; Marie-Thérése Barrellier, MD;
Romain Vanwijck, MD, PhD, FRCS; Miikka Vikkula, MD, PhD; Laurence M. Boon, MD, PhD

e which venous malformations

PEDIATRIC CLINICS gulopathy. Venous malforma-

ular malformations present at

OF NORTH AMERICA avascular coagulopathy (LIC)
ysis within a lesion and severe
procedures.

venience sample accrued from

The Role of the Hematologist/Oncologist
in the Care of Patients
with Vascular Anomalies

Denise M. Adams, MD*** Mary Sue Wentzel, RN®

“Division of Hematology|Oncology, Cincinnati Children’s Hospital Medical Center, University
of Cincinnati, MLC 7015, 3333 Burnet Avenue, Cincinnati, OH 45229, USA
®Hemangioma and Vascular Malformation Center, Cincinnati Children's Hospital

Medical Center, 3333 Burnet Avenue, Cincinnati, OH 45229, USA

pable phleboliths, and truncal localization were associ-
ated with high D-dimer levels. In the multivariate analysis,
only large surface area and presence of phleboliths re-
mained independently associated with high D-dimer lev-
els. Severe LIC, characterized by concomitant low fi-
brinogen level, was associated with extensive venous
malformations of the extremities.

Arch Dermatol 2008; 144: 861-867
Arch Dermatol 2008; 144: 873-877










Malformaciones Vasculares Cervicales y Faciales

Traqueostomia

Compromiso de la via aérea
MV extensas que rodean la traquea

Previo al trat. esclerosante

"Avoiding Tracheostomy”: Percutaneous sclerotherapy of low-flow
vascular malformations involving the airway in pediatric patients with
elective prolonged endotracheal intubation.

Sierre S, et al. SIR Meeting 2015, Vancouver, Canada.



Control
2 sesiones
[Bleomicina]

A ";‘ ;. ’ r

Sierre S, et al. Endoscopy-assisted percutaneous treatment of laryngeal low flow
vascular malformations. J Vasc Interv Radiol 2014; 25: S129.




Malformacion linfatica
Clinica
- Masa de partes blandas
- Gralmente, aparicion antes 2 aios
- Piel: normal / vesiculas
- Localizacion

cabezay cuello 70%
region axilar 20%
extremidades/retroperitoneo/pelvis

- Aumento de tamaio
infeccion
sangrado

» Tipos

Macroquistico
Microquistico
Mixto




Malformacion linfatica

Ecografia

- Macroquistico

(grandes quistes de diferentes tamanos)
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Malformacion linfatica
Tratamiento

- Macroquistico
Esclerosis percutanea
(doxiciclina, STS, bleomicina, etanol)

- Microquistico
esclerosis / cirugia
(bleomicina)

» Mixtas
esclerosis / cirugia
(STS, doxiciclina, bleomicina)
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Sildenafil for Severe Lymphatic Malformations

TO THE EDITOR: Lymphatic malformations are presence of only minimal residual lymphatic mal-
uncommon congenital vascular anomalies that formation (Fig. 1B).

can cause complications including obstruction of
vital organs and their function, recurrent infec-
tion, and disfigurement.! Current procedural trea
ments are only partially successful, and lympha Swetman GL, Berk DR. N Eng J Med 2012; 366: 4

Figure 1 (facing page). MRI of the Chest, Performed
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Pediatr Blood Cancer

BRIEF REPORT
Caution Is Recommended Prior to Sildenafil Use in Vascular Anomalies

H 1,2 . 1,2,3 1.2
Hannah Rankin, Bs, "~ Kelley Zwicker, msc, Mp, rrcpe, *~” and Cameron C. Trenor 111, Mb, MMmsc "%

Since publication of a single case report of lymphatic malforma-
tion improvement during sildenafil therapy for pulmonary hyperten-
sion, sildenafil use has propagated across multiple vascular
anomalies diagnoses. Vascular anomalies are rare conditions, often
with poor long-term outcomes from available therapies, making
these patients vulnerable to novel therapy use. We have

Key words:

retrospectively reviewed 14 children with vascular anomalies treated
with sildenafil. None of these patients reported improvement of
disease while on treatment and some reported side effects including
infections and bleeding. Pending more convincing prospective data,
we recommend caution prior to sildenafil use for vascular anomalies.
Pediatr Blood Cancer © 2015 Wiley Periodicals, Inc.

lymphatic malformation; medical therapy; natural history; sildenafil; vascular anomalies

Post-embolizacion
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Pediatr Blood Cancer 2011;57:1018-1024

Sirolimus for the Treatment of Complicated
Vascular Anomalies in Children

Adrienne M. Hammill, mp, php,"** MarySue Wentzel, rn," Anita Gupta, mp,"’* Stephen Nelson, mp,*
Anne Lucky, mp,"* Ravi Elluru, mp, php,"® Roshni Dasgupta, mp,"”
Richard G. Azizkhan, mp,"” and Denise M. Adams, mp'**

Background. Vascular anomalies comprise a diverse group of
diagnoses. While infantile hemangiomas are common, the majority
of these conditions are quite rare and have not been widely studied.
Some of these lesions, though benign, can impair vital structures, be
deforming, or even become life-threatening. Vascular tumors such
as kaposiform hemangioendotheliomas (KHE) and complicated
vascular malformations have proven particularly difficult to treat.
Procedure. Here we retrospectively evaluate a series of six patients
with complicated, life-threatening vascular anomalies who were

Key words: vascular a

treated with the mTOR inhibitor sirolimus for compassionate use
at two centers after failing multiple other therapies. Results. These
patients showed significant improvement in clinical status with
tolerable side effects. Conclusions. Sirolimus appears to be effective
and safe in patients with life-threatening vascular anomalies and
represents an important tool in treating these diseases. These find-
ings are currently being further evaluated in a Phase Il safety
and efficacy trial. Pediatr Blood Cancer 2011;57:1018-1024.

© 2011 Wiley-Liss, Inc.

Pediatr Blood Cancer 2011;57:904-905

PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Sirolimus for the Treatment of a Massive Capillary-Lymphatico-Venous

Malformation: A Case Report

Aleksandar M. Vlahovic, Natasa S. Vlahovic and Emir Q. Haxhija
Pediatrics 2015;136;e513; originally published online July 6, 2015;

DOI: 10.1542/peds .2014-3469
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Semin Plast Surg 2014;28:79-86.

Sheena Pimpalwar, MD?

Address for correspondence Judith F. Margolin, MD, Department of
Pediatrics, Baylor College of Medicine, Texas Children's Cancer and
Hematology Service, Suite 1510, Clinical Care Center, 6701 Fannin
Street, Houston, Texas 77030 (e-mail: jfmargol@txch.org).




Sirolimus / Rapamicina

Medicamento inmunosupresor
trasplante renal

Eficacia para freno de la proliferacion celular y el

crecimiento tumoral

cubierta de stents p/ disminuir restenosis



Sirolimus: Mecanismo de Accion

MTOR es una proteina que regula el crecimiento, la

proliferacion, la motilidad y la supervivencia celulares
Participacion en la sintesis de proteinas

Basicamente, se trata de un inhibidor de la

Receptor Tyrosine Kinases
(EGFR, VEGFR)

angiogénesis
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Pre-Sirolimus Y Post-Sirolimus




Malformaciones Vasculares

Consideraciones finales

Patologia rara, pero importante
Una clasificacion (Mulliken y Glowacki)

Imagenes juegan un papel esencial

Diagnodstico correcto y preciso es indispensable par un

tratamiento efectivo

Equipos multidisciplinarios

sergio.sierre@usa.net



Malformaciones Vasculares

Consideraciones finales

Rx Intervencionista constituye un pilar del tratamiento
Planificacion / traqueostomia / intubacion prolongada
Actualizacion constante

Manejo multidisciplinario

sergio.sierre@usa.net
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