
AJ Spencer, BS1, M Saettele, MD1,2, S Patel, MD1,2, KE 

Rentas, MD1,2, DC Rivard, DO1,3, LH Lowe, MD1,3 

 
1University of Missouri-Kansas City School of Medicine, 2Department of 

Radiology, University of Missouri-Kansas City, 3Department of Radiology, 

Childrenôs Mercy Hospital and Clinics 

 

 

 



GOALS & OBJECTIVES 

ÁReview classification of pediatric vascular anomalies 

categorized by the International Society for the Study 

of Vascular Anomalies (ISSVA)  

ÁEmphasize key imaging features that allow a limited 

differential or specific diagnosis 

ÁClarify terminology, pathogenesis and treatment 

options associated with various lesions 

ÁTest your knowledge self-assessment exam 
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ÁMulliken and Glowacki binary classification  

ÁProposed in 1982, revised 1992 and now widely accepted  

ÁDivides vascular anomalies into 2 primary biological categories  

ÁVasoprolifertive  or vascular neoplasms  

ÁIncreased endothelial cell turnover (i.e. they proliferate 

and undergo mitosis ) 

ÁVascular malformations   

ÁDo not  have increased endothelial cell turn over  

ÁStructural abnormalities of the capillary, venous, 

lymphatic and arterial system that grow in proportion to 

the child  
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Vasoproliferative 
Anomalies 

ÁGLUT1 positive  

Á Infantile hemangioma  

Á Angiosarcoma 

ÁGLUT1 negative  

Á Congenital hemangioma  

Á RICH (Rapidly involuting 
congenital hemangioma)  

Á NICH (Noninvoluting 
congenital hemangioma)  

Á Kaposiform 
hemangioendothelioma  

 

Vascular 
Malformations 

ÁSlow Flow (vein/lymphatic)  

Á Venous 

Á Lymphatic  

ÁFast Flow (artery)  

Á Arterial abnormalities  

Á Arteriovenous fistula  

Á Arteriovenous malformation  

 

ÁRegional Syndromes 

ÁDiffuse syndromes  
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Á Most common tumor of infancy 

Á Premature Caucasian females  

Á Presents 2 wksð2 mos age  

Á Focal or regional (segmental) 

Á Single or multiple 

Á GLUT1+ on histopathology 

Á Rapid proliferation in the 1st year of life; 

gradual involution 1 -7 years; regression  > 

8years 

Á Skin is most common 

Á Liver -2nd most common 

Á Focal, multiple or diffuse 

 

Á US - initial screening 

Á Rx: Majority are benign & self-limited  

Á Depends on type/severity of 

complications 

Á Laser therapy of skin lesions,  

Á Anti-angiogenic drugs (Propanolol, 

steroids, chemotherapy) 

Á Rarely embolization, surgery, organ 

transplant 

Á Complications: Thrombocytopenia, 

hypothyroidism, heart failure, respiratory 

compromise, hemorrhage 

Gray scale US Doppler  US MRI 

-Well defined  

-Solid 

-Homogeneous 

-Variable 

echogenicity  

-Hypervascular  

-Arterial + venous wave 

forms  

-High vessel 

density(>5vessels/cm 2) 

-High Doppler shift(>2 kHz)  

-Iso to intermediate signal on T1  

-Bright on T2  

-High intensity flow enhancement on GRE  

-Internal flow voids  

-Vigorous enhancement after contrast  
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Á Hx:  2 -year -M with neck mass 

since 1 mo age  

Á Well-defined, lobulated, T1 iso- 

T2 hyper -intense mass with 

internal flow voids & vigorous 

enhancement  

ÁUS: Solid, 

echogenic, 

hypervascular 

mass with 

arterial & 

venous 

waveforms 

ÁSolid mass 

 with internal 

flow voids 

T1 T2 fat sat  

T1 post contrast  
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Á Hx:  1 -month -F with skin 

hemangiomas 

Á Numerous hypoechoic  

lesions that enhance after 

contrast administration  

ÁWell defined mass  

    with Internal flow 

voids  

Á Color Doppler shows 

arterial and venous 

signals 
Á CT shows 

hypoattenuating  

lesions that 

enhance during 

arterial phase & 

disappears on 

delayed images  
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