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Objectives:

• Brief overview of vascular anomalies

• Genetics

• Targeted 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
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Vascular anomalies:

• Definition:

– Vascular anomaly: Spectrum of lesions of vascular tissue

– Vascular tumor: Endothelial cell hyperproliferation

• Often not present at birth

– Vascular malformation: Defects in vessel formation

• Usually 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

• Presentations:

– Isolated head and neck

– Single limb

– Diffuse

• Common complications:

– “Flare”

– Overgrowth

– Chronic pain

– Lack of medical home



Vascular anomalies team: Patients

• Work-up / Management:

– Imaging

• Ultrasound

• MRI

– Intervention

• Compression

• Lymphatic massage

• Surgery

• Sclerotherapy

• Medications

– Genetic testing



Genetics of Vascular Anomalies



Vascular anomalies: Mosaicism

Perkins, 2018



Genetics has become an important part of diagnosis 

and treatment

“Proliferation pathway”

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



PTEN

PROTEUS

RAS

PROS

TSC

SKS







PIK3CA-related disorders: Canaud et al. 2021

Canaud et al. 2021



Management Considerations



Treatment of lesions driven by functional 

impairment, symptoms, and quality of life

Functional Impairment

Airway compromise

Inability to swallow/ eat

Vision Impairment

Consumption of platelets

Coagulopathy

Impingement of other vital 

structures

Chylous effusions

Symptoms/QOL

Chronic pain

Swelling

Frequent flares

Psychological distress



Management:

• Conservative:

– Observation

– Compression

– Lymphatic massage

• Invasive:

– Sclerotherapy

– Surgery

• Medical:

– Targeted inhibitors

– Vincristine

– Interferon

– Steroids/Antibiotics

• Monitoring

– Imaging

– Long-term follow-up



Targeted Therapeutics



*Slide courtesy of 
Denise Adams



6 patients with 

complicated, life-

threatening 

vascular 

anomalies

Sirolimus
All responded to 

therapy



Treatment Options: Targeted Inhibitors - Sirolimus

Adams, et al. Pediatrics 2016

61 patients with 

complicated 

vascular 

anomalies

Sirolimus

for 1 year 47 partial responses

3 stable disease

7 progressive disease



Most patients tolerate Sirolimus, but not everyone

Rossler, et al. PBC, 2021

113 patients 

with vascular 

malformations
Sirolimus 14 patients with 

serious adverse 

events

• 8 viral pneumonia

• 1 pneumococcal 

pneumonia

• 3 foreign body 

infections (catheter, 

bone implant)

• 1 thrombophlebitis

• 2 diarrhea



Future directions: Targeted inhibitors



Ongoing clinical trials: 



• Field of vascular anomalies is expanding with clinical trials and 

new treatments.

• Patients have unique diagnostic and management 

considerations.

• Need for multidisciplinary approach. Consider referrals to 

multidisciplinary teams (often at children’s hospitals).

Take-aways:



Please contact me if you need help finding a 

multidisciplinary vascular anomalies team!

Bryan Sisk, MD, MSCI

siskb@wustl.edu

Twitter @sisk_md

Questions?

mailto:siskb@wustl.edu


Managing Complications



Management: Thrombosis Risk

• 18 month old girl 

with PROS

• After ASD repair, 

corpus striatum 

infarct

• Spastic 

hemiplegia



Abnormal 

endothelium 

lining 

(structural and 

functional) 

Abnormal size  
and direction 
of the vessels 
and blood flow

Localized 
intravascular 
coagulopathy

(LIC)




