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Objectives:

ÅBrief overview of vascular anomalies

ÅGenetics

ÅTargeted medical therapies

Key Takeaway Message

Consider referral to multidisciplinary vascular anomalies team for evaluation 

and treatment of complicated vascular malformations.



Brief Overview



Vascular anomalies: A spectrum

Arteriovenous

malformation

(RASA1)

Venous

malformation

Capillary

malformation

(PIK3CA)

Adapted from Leo Shmuylovich

Capillary

malformation

(PIK3CA)

Capillary

malformation

(GNAQ)Capillary

malformation

(AKT1)



Vascular anomalies:

ÅDefinition:

ïVascular anomaly: Spectrum of lesions of vascular tissue

ïVascular tumor: Endothelial cell hyperproliferation

ÅOften not present at birth

ïVascular malformation: Defects in vessel formation

ÅUsually present at birth

ISSVA 2018



Treatment requires collaboration of a 

multidisciplinary team SLCH VAC

Otolaryngology

Dermatology

Hematology/Oncology

Genetics

Interventional Radiology

Plastic Surgery

Radiology

Surgery

*Inpatient and Outpatient

*Medical home



Vascular anomalies team: Patients

ÅPresentations:

ïIsolated head and neck

ïSingle limb

ïDiffuse

ÅCommon complications:

ïñFlareò

ïOvergrowth

ïChronic pain

ïLack of medical home



Vascular anomalies team: Patients

ÅWork-up / Management:

ïImaging

ÅUltrasound

ÅMRI

ïIntervention

ÅCompression

ÅLymphatic massage

ÅSurgery

ÅSclerotherapy

ÅMedications

ïGenetic testing



Genetics of Vascular Anomalies



Vascular anomalies: Mosaicism

Perkins, 2018



Genetics has become an important part of diagnosis 

and treatment

ñProliferation pathwayò

Role in cell cycle regulation, 

proliferation, migration

Activated when a growth factor 

binds to receptor tyrosine kinase



Timeline:

1980s:

Phosphoinositide 

3-kinase (PI3K) is 

important for 

cellular growth

1994:

MTOR identified

Volinia et al. 1994:

PIK3CA maps to 3q26.3

Li et al. 1997:

PTEN on 10q23, candidate 

tumor suppressor

Liaw et al. 1997:

PTEN germline variants in 

Cowden syndrome

Samuels et al. 2004:

PI3K genes (PIK3CA hotspot) 

activating mutations in human 

tumors

Lindhurst et al. 2011:

Mosaic activating AKT1 

variant associated with 

Proteus syndrome

Lindhurst et al. 2012:

Mosaic overgrowth 

disorders from PIK3CA

Keppler-Noreuil et al. 2015:

PIK3CA-related overgrowth 

spectrum (PROS) criteria
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