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Ecografia Doppler color en malformaciones
glomuvenosas con correlacion clinica e histolégica
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PALABRAS CLAVE Resumen Las malformaciones glomuvenosas son hamartomas originados por la presencia de
células glomicas en el musculo liso de las estructuras vasculares. Presentamos una serie de

Malformacion ! Ve ;
13 casos de malformaciones glomuvenosas evaluadas clinicamente, estudiadas con ecotomo-

glomuvenosa ¢ - S :

ecografia; grafia Doppler color y cc.:)nﬁrmadas hlsto’loglcamente. En las ecografias se observaron en todos
Glomangioma los casos formaciones dérmicas e hipodérmicas sulperﬁciales, mod(,eradament(,e delimitadas, de
ecografia; ecoestructura mi>§ta, pseudonodu’lares, hipoecogénicas y heterogen?as con areas tubulares y
Ultrasonido lacunares anecogénicas pseudoquisticas. El 85% de los casos demostro presencia de vasos arte-
dermatolégico; riales y venosos, con predominio de los de baja velocidad (< 15 cm/s) sin shunts arteriovenosos.

No se visualizo compromiso de estructuras profundas ni flebolitos.
Los hallazgos clinicos y ecograficos podrian ayudar a precisar mejor el diagndstico, la plani-
ficacion quirdrgica o el seguimiento no invasivo en estas entidades.
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Malformaciones

vasculares
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malformation . ) )
ultrasound; Abstract Glomuvenous malformations are hamartomatous lesions characterized by the pre-
Glomangioma sence of glomus cells in the vascular smooth muscle. We present the clinical and color Doppler
ultrasound; ultrasound features of a series of 13 cases of histologically confirmed glomuvenous malforma-
Dermatologic tions. In all cases, the ultrasound study revealed moderately delimited superficial dermal and
ultrasound; hypodermal pseudonodular structures of mixed echogenicity, with hypoechoic and heteroge-
Skin ultrasound; neous areas and anechoic, pseudocystic tubular and lacunar zones. Arterial and venous vessels,
Vascular mainly with a low flow (< 15cm/s) were observed in 85% of patients, but no arteriovenous

shunts were present. Deeper structures were not affected and no phleboliths were detected.
The clinical and ultrasound findings could facilitate diagnosis, surgical planning, and noninvasive
follow-up in these tumors.
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Las malformaciones glomuvenosas (MGV) son hamartomas
originados por la presencia de células glomicas en el mus-
culo liso de las estructuras vasculares'. Estas formaciones se
diferencian histolégicamente de las malformaciones vascu-
lares habituales en que estas Ultimas no muestran células
glomicas, y de los tumores glomicos en que las MGV no
presentarian un patron hiperplasico o proliferativo tumoral
de células glomicas'. Las células glomicas corresponden a
células de musculo liso modificadas que rodean a las anasto-
mosis arteriovenosas en los plexos neuromioarteriales, cuya
funcion es regular el flujo sanguineo y la temperatura’>.

Las MGV se heredan en mas del 60% de los casos en
forma autosdmica dominante y su diagndstico se realiza por
sospecha clinica en presencia de estructuras nodulares o
alargadas azuladas o violaceas, Unicas o multiples, sensi-
bles a la palpacidn, aunque en menor grado que los tumores
glomicos. Las MGV con frecuencia adoptan una morfologia
lineal y a veces presentan un distribucion dermatomeérica’-2.

Las publicaciones sobre la utilidad de la ecografia
Doppler color en el diagnostico de enfermedades derma-
toldgicas, incluyendo las malformaciones vasculares y los
tumores glomicos, han crecido de forma importante en los
Gltimos afos®’.

Presentamos una serie de 13 casos de MGV evaluadas cli-
nicamente, estudiadas con ecotomografia Doppler color y
confirmadas histologicamente (tabla 1). Todos los estudios
fueron referidos por un médico a ecotomografia Doppler pos-
terior a una evaluacion dermatologica y realizados bajo los
principios médicos éticos de Helsinki.

Trece casos (62% hombres y 38% mujeres; edad mediana:
15 afos; desviacion estandar: 18 anos; rango: 8-66 ainos)
fueron evaluados. Todos los casos presentaban nodulos
azul-violaceos sensibles a la palpacion, que en un 62% com-
prometian 2 o mas segmentos (multiples) y en un 38%
tenian una sola localizacion corporal. El rango de segmentos

Caracteristicas clinico ecograficas

corporales comprometidos por paciente varié entre 1y 5,
con un promedio de 2 segmentos/paciente (tabla 1) (fig. 1).

Todos los pacientes fueron evaluados con ecografia Doppler
color con transductor compacto lineal de alta frecuencia
(frecuencia maxima 18 MHz; Logic E9 XD Clear; General Elec-
tric).

Se describio la localizacion (dermis o hipodermis), natu-
raleza (sdlida, quistica o mixta), bordes, ecogenicidad
(hiperecogénico, hipoecogénico, anecogénico), presencia,
tipo (arterial, venoso, ambos) y velocidad (cm/s) del flujo
(tabla 1). En todos los casos, se observaron en la ecografia
Doppler color formaciones dérmicas e hipodérmicas super-
ficiales, moderadamente delimitadas, de ecoestructura
mixta, pseudonodulares, hipoecogénicas y heterogéneas con
areas tubulares, lacunares anecogénicas pseudoquisticas.
El 85% de los casos demostré presencia de vasos arteria-
les y venosos, con predominio de los de baja velocidad
(< 15cm/s) sin shunts arteriovenosos. No se visualizé com-
promiso de estructuras profundas ni flebolitos (figs. 2 y 3).

Las lesiones demostraron estar compuestas por vasos san-
guineos congestivos, revestidos por endotelio normotipico
delgado y rodeados por células de aspecto glomico en todos
los casos. La inmunohistoquimica fue positiva para actina y
negativa para desmina.

El diagnostico clinico de las MGV pueden constituir un desa-
fio y la utilizacion de la ecografia podria ayudar a aclararlo.
En los tumores glomicos se ha comunicado un mal diagnds-
tico clinico en mas del 80% de los casos, asi como que el
tiempo promedio entre el inicio de los sintomas y el diag-
nostico es de 14 afos®.

Si bien es cierto que las MGV podrian ser considera-
das como una variante de los tumores glomicos o de las
malformaciones vasculares venosas, el conjunto de datos

Casos Sexo Edad Segmentos Descripcion Compromiso  Flujo Velocidad cm/s
1 Masc 9 2 Mano y pie Multiple Arty ven 5,7
2 Fem 14 2 Muslo y pierna Multiple Sin flujo 0
3 Masc 66 1 Lumbar Unica Art y ven 19,7
4 Fem 43 1 Talon Unica Art 5,4
5 Fem 8 5 Brazo, antebrazo, costal, dorsal, rodilla  Multiple Art y ven 5,5
6 Fem 9 1 Pie Unica Art y ven 4,4
7 Masc 15 4 Periumbilical, brazo, antebrazos Multiple Arty ven 3,3
8 Masc 14 1 Toracico ant Multiple Art y ven 9,1
9 Fem 16 1 Muslo Unica Art y ven 4,4
10 Fem 43 1 Pared abdominal anterior Multiple Art y ven 6,7
11 Masc 14 2 Brazo, muslo Multiple Arty ven 4,2
12 Fem 34 1 Antebrazo Unica Arty ven 3,8
13 Fem 30 2 Dorsal, lumbar Multiple Art y ven 19,4

Art: arterial; fem: femenino; masc: masculino; ven: venoso.
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Figura 1
distribucion lineal y dermatomérica.

A-E). Presentaciones clinicas de las malformaciones glomuvenosas. Papulas y nodulos azulados o violaceos, algunos de

Figura 2

A-F). Ecografia Doppler color que demuestra el aspecto ecografico de las malformaciones glomuvenosas, con formaciones

pseudonodulares, dérmicas e hipodérmicas, de ecoestructura mixta, hipoecogénicas con zonas lacunares y tubulares anecogénicas,

con variables grados de vascularizacion.

clinicos, ecograficos e histologicos y la presencia de lesiones
congénitas, de distribucion lineal y multiples, sensibles pero
sin un alto nivel de dolor, hacen pensar que corresponderia
a una entidad diferente.

Ecograficamente, el diagndstico diferencial con los tumo-
res glomicos se haria por la ausencia de formaciones
nodulares hipoecogénicas bien definidas e hipervasculariza-
das en las MGV, las cuales son hallazgos caracteristicos de
los tumores glomicos intra y extradigitales®®.

El diagnostico diferencial ecografico con las malforma-
ciones vasculares arteriovenosas se podria realizar porque
en las MGV habitualmente no se observan curvas espectrales

con flujo venoso arterializado sugerentes de comunicaciones
arteriovenosas ni flujos > 15cm/s de velocidad.

En cuanto al diagnoéstico diferencial con las malforma-
ciones vasculares venosas, la diferencia estaria dada por la
presencia en las MGV de vasos arteriales de baja velocidad
en concomitancia con las estructuras vasculares venosas.

El hallazgo frecuente de flujo arterial y venoso de
baja velocidad en las MGV hace pensar que el nombre
«glomuvenosa» no seria el mas acertado, porque no hace
referencia al componente arterial de esta entidad. Por esto
el nombre de «malformacion vascular glémica» seria mas
anatémico y menos confuso.
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Figura 3

Las limitaciones de la ecografia en el estudio de las MGV
estan dadas por la sensibilidad de los equipos actuales de
ultrasonido que son capaces de detectar flujos de velocidad
> 2cm/s, por lo que los vasos de flujo capilar, lento o ecta-
sico no serian perceptibles en el analisis espectral de curvas
del Doppler color.

La ecografia Doppler color permitiria, ademas, ayudar a
descartar focos subclinicos de lesiones, areas de trombo-
sis intralesionales, detectar y definir la localizacion exacta
de la lesion, su extension y relacion con estructuras adya-
centes, lo cual puede ser de ayuda ante una eventual
intervencion quirargica®’.

Sin embargo, la ecografia Doppler color dermatolo-
gica requiere de entrenamiento de los operadores, de
una practica continua y de la realizacion de un protocolo
estandarizado'°.

En conclusion, la correlacion clinico-ecografica podria
ayudar a precisar mejor el diagnéstico, planificacion qui-
rdrgica o seguimiento no invasivo en las MGV.

Responsabilidades éticas

Proteccion de personas y animales. Los autores declaran
que para esta investigacion no se han realizado experimen-
tos en seres humanos ni en animales.

Confidencialidad de los datos. Los autores declaran que
han seguido los protocolos de su centro de trabajo sobre
la publicacion de datos de pacientes.

A-F). Curvas de analisis espectral del Doppler color muestran vascularizacion venosa (monofasica: A y B) y arterial
(bifasica con fase sistolica y diastdlica: C-F) en las zonas lesionales.

Derecho a la privacidad y consentimiento informado. Los
autores declaran que en este articulo no aparecen datos de
pacientes.
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Los autores declaran no tener ningun conflicto de intereses.
Bibliografia

1. Borroni R, Grassi S, Concardi M, Puccio I, Giordano C,
Agozzino M, et al. Glomuvenous malformations with smooth
muscle and eccrine glands: Unusual histopathologic fea-
tures in a familial setting. J Cutan Pathol. 2014;41:
308-15.

2. Boon L, Mulliken J, Enjolras O, Vikkula M. Glomuvenous
malformation (glomangioma) and venous malformation: Dis-
tinct clinicopathologic and genetic entities. Arch Dermatol.
2004;140:971-6.

3. Vargas-Navia N, Baselga E, Mufhoz-Garza F, Puig L. Congenital
plaque-type glomuvenous malformation: 11 years of follow-up
and response to treatment with the combined pulsed-dye and
neodymium: Yttrium-aluminum-Garnet laser. Actas Dermosifi-
liogr. 2016;0:1-4.

4. Namazi M, Hinckley M, Jorizzo J. Multiple collections of soft
bluish nodules on the body. Familial glomangiomas. Arch Der-
matol. 2008;144:1383-8.

5. Redondo P, Aguado L, Martinez-Cuesta A. Diagnosis and
management of extensive vascular malformations of the
lower limb: Part I. Clinical diagnosis. J Am Acad Dermatol.
2011;65:893-906.


http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0055
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0060
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0065
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0070
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0075

Ecografia Doppler color en malformaciones glomuvenosas

e21

6.

7.

Wortsman X. Common applications of dermatologic sonography.
J Ultrasound Med. 2012;31:97-111.

Peer S, Wortsman X. En: Wortsman X, Jemec GBE, editores.
Hemangiomas and vascular malformations. Dermatologic ultra-
sound with clinical and histologic correlations. 1st edition Nueva
York: Springer; 2013. p. 183-248.

. Anakwenze O, Parker W, Schiefer T, Inwards C, Spinner R, Ama-

dio P. Clinical features of multiple glomus tumors. Dermatol
Surg. 2008;34:884-90.

9.

Catalano O, Alfageme Roldan F, Solivetti FM, Scotto di San-
tolo M, Bouer M, Wortsman X. Color Doppler sonography
of extradigital glomus tumors. J Ultrasound Med. 2017;36:
231-8.

. Wortsman X, Alfageme F, Roustan G, Arias-Santiago S, Martorell

A, Catalano O, et al. Guidelines for performing dermatologic
ultrasound examinations by the DERMUS Group. J Ultrasound
Med. 2016;35:577-80.


http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0080
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0085
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0090
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0095
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100
http://refhub.elsevier.com/S0001-7310(17)30241-7/sbref0100

	Ecografía Doppler color en malformaciones glomuvenosas con correlación clínica e histológica
	Introducción
	Evaluación clínica
	Evaluación ecográfica
	Evaluación histológica
	Discusión
	Responsabilidades éticas
	Protección de personas y animales
	Confidencialidad de los datos
	Derecho a la privacidad y consentimiento informado

	Conflicto de intereses

	Bibliografía

